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	Suppose you wanted to know whether tall people are better basketball players than short people. You gather a sample of people of various heights and ask them to shoot baskets from the foul line. The number of baskets they make out of ten shots will be your measure of basketball ability.
There are many potential variables in this experiment, but there are two that we want to relate to each other: height and number of baskets made. The height of the people in your experiment is chosen by you, the scientist. By selecting these particular test subjects, you have determined the values of the independent variable: the unique height of each person. The INDEPENDENT VARIABLE is the quantity that you, as the experimenter, change or vary. Sometimes, the independent variable is called the manipulated variable, test variable, or experimental variable.
The number of baskets your subjects will make is unknown—it’s what you intend to find out through your experiment! The number of baskets is the dependent variable. The DEPENDENT VARIABLE is the outcome measured by the scientist or experimenter. It is the quantity that changes or responds when you change the independent variable. Sometimes, the dependant variable is called the responding variable or outcome variable. The dependant variable depends on the independent variable. According to your hypothesis, the number of baskets will depend on the height of the person shooting the ball.
Experiments also have controlled variables or constants. Controlled variables are conditions or factors that might affect the validity of the results if they are not held constant. Scientists must observe controlled variables as carefully as the independent and dependent variables. In the basketball experiment, one variable that should be controlled is the distance each subject stands from the goal when shooting. Another might be the stance each person takes when shooting the ball. You might control this variable by requiring all subjects to shoot while standing flat-footed rather than letting some use a jump shot. You might also want to test only individuals who have experience playing basketball. Sometimes, there are known variables that can affect the outcome of experiment that we just can’t control, even though we might want to. These are called uncontrollable variables and significantly decrease the validity of the data you collect.

	Summary:











	What is the experimental group in a controlled experiment?


What’s the difference between a control group and a controlled variable?




What’s the difference between a blind study and a double-blind study?



Provide an example of the placebo effect:



REPETITION is NOT the same as REPLICATION!



Why would you need to have at least 3 plants?



	Some experiments might have a special group of subjects called the control group. A control group should not be confused with a controlled variable! A control group is established whenever a scientist needs to make a comparison. In a trial of a new drug or new treatment option, a scientist might select a group of subjects that are matched with the experimental group in all respects: same age, same heath status, etc. The people in the control group would be treated exactly like the experimental group—if the subjects in the experimental group visit the doctor once a week, then the subjects in the control group will also visit the doctor once a week. However, subjects in the control group would NOT take the new drug that is being tested.
Instead, the subjects in the control group might take something called a placebo—a sugar pill that does nothing. In most experiments, people in the control group do not know that they are NOT receiving the new drug. This is called a blind study. Sometimes, even the scientist in charge of the study does not know who is or is not receiving the new drug until AFTER the data has been collected. This is called a double-blind study.
A control group is an essential part of the scientific research method because it ensures that any changes observed in an experimental group are due solely to the drug or experimental procedure and not to any other factors. For example, when testing a new drug, if improvements were observed in both groups, then the scientist might conclude that the results were due to the “placebo effect”, which sometimes happens when someone’s condition improves merely because they “think” they are getting a new, better treatment.
When doing an experiment, repetition is important. The experiment should be repeated several times on several subjects. For example, in a science fair experiment testing the effects of increased CO2 on plant growth, a student scientist might have three plants in the control group and three additional plants in each of the experimental groups. A “real” researcher would probably have several dozen, if not several hundred plants. Each plant is an individual trial or repetition of the experiment. Repetition is crucial for validating results. If a scientist had only one plant in each group, and one of the plants died, there would be no way of determining if the cause of death was related to the experiment being conducted or some other cause.

	Summary:













Practice with Variables
Experiment 1
Name: _______________________________
Date: ________________________________
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A class of students wants to find out how far they should stand from a line of ping pong balls that are mounted on golf tees in order to knock off 5 out of 10 ping pong balls with a squirt gun. Students stood 3, 6, 9, and 12 feet from the ping pong balls and took 10 shots with their squirt gun from each distance. Students drew a graph with their team data and then averaged the class data to find the average distance for the class.
1. 
2. What is the independent variable?
a) distance from the ping pong balls
b) number of balls knocked off the golf tees
c) wind speed
d) type of squirt gun
3. What is the dependent variable?
a) distance from the ping pong balls
b) number of balls knocked off the golf tees
c) wind speed
d) type of squirt gun
4. 

5. What variables might need to be controlled in this experiment?




6. Why is it important to average data from more than one class?




Experiment 2
Dr. Smith wants to examine whether a new drug increases the maze running performance of older rats. Just like aging humans, older rats show signs of poorer memory for new things. Dr. Smith teaches two groups of older rats to find a piece of tasty rat chow in the maze. One group of rats is given the new drug while they are learning the maze. The second group is not given the drug. One week after having learned the maze he retests the rats and records how long it takes them to find the rat chow.
7. What is the independent variable?
a) age of the rats.
b) type of maze.
c) length of time it took the rats to run the maze.
d) presence or absence of the new drug.
8. What is the dependent variable?
a) age of the rats.
b) type of maze.      
c) length of time it took the rats to run the maze.
d) presence or absence of the new drug.
9. Why didn’t Dr. Smith give the drug to the second group?




Experiment 3
A class of 8th grade students was asked to determine if a particular color of Skittles occurred more often than the other colors. Skittles come in red, orange, yellow, purple and green. The students divided up five bags of Skittles and recorded the color of each Skittle. The number of each color Skittle was totaled and displayed on a bar graph. Each team shared their data with the rest of the class to determine which Skittle color was the most common in their class. Then each period shared their data. In all, the classes counted over 1800 Skittle to determine if there was a common Skittle color.
10. 
11. What is the independent variable?
a) Skittle color
b) Number of each color
c) Weight of Skittle
d) How many Skittles were in each bag
12. What is the dependent variable?
a) Skittle color
b) Number of each color
c) Weight of Skittle
d) How many Skittles were in each bag
13. 

14. Explain why it was important to collect data from more than one bag of Skittles.




Experiment 4
A researcher wanted to study the effects of sleep deprivation on physical coordination. The researcher selected 25 year-old male college students and made each subject compete a series of tasks requiring physical coordination. The researcher then deprived some of the subjects of sleep for various lengths of time. Some were kept awake for 24 hours, some for 36 hours, and some for 45 hours. Some subjects were not derived of sleep, but were instead asked to follow a normal sleep schedule. The researcher then retested each subject using the same series of tasks requiring physical coordination to see if there were changes to their performance.
15. In the study above, the independent variable was:
a) the length of time the subjects were deprived of sleep.
b) the age of the subjects.
c) the gender of the subjects.
d) the physical coordination skills of the subjects.
16. In the study above, the dependent variable was:
a) the length of time the subjects were deprived of sleep.
b) the age of the subjects.
c) the gender of the subjects.
d) the physical coordination skills of the subjects.
17. Why did the researcher only deprive some of the subjects of sleep?



18. Why did the researcher do a test before and after depriving subjects of sleep?





Extra Practice Problems:
Example 5
A researcher wanted to know whether the number of people present would influence someone’s judgment on a simple task. In each case, one test subject was unknowingly placed with a group of actors. The groups varied in size from two people (one subject and one actor) to ten people (one subject and nine actors). Each group was then asked to solve a problem or answer a question. The actors in the group gave an incorrect answer on purpose. The researcher then noted whether the test subject conformed to the group decision.
19. 
20. In the present study the independent variable was:
a) the number of people in the group.
b) whether the group members gave the correct or incorrect answer.
c) whether the subjects conformed with the group.
d) the type of perceptual task.
21. In the present study the dependent variable was:
a) the number of people in the group.
b) whether the group members gave the correct or incorrect answer.
c) whether the subjects conformed with the group.
d) the type of perceptual task.
22. 

23. What are some factors that might affect the outcome of this experiment if they are not held constant?




24. In an experiment, how do scientists refer to factors like those described in question #17?


25. Why did the actors give incorrect answers on purpose?




Example 6
An investigator had 60 subjects watch a videotaped re-enactment of a bank robbery.   Half of the subjects were asked by a police investigator to recall the event, while the remaining subjects were interviewed by a police investigator while they were hypnotized. Then the answers of both groups were compared to see what details each group recalled about the bank robbery.
26. In the present study the independent variable was
a) whether a police investigator was used.
b) whether subjects were hypnotized.
c) how much the subjects recalled.
d) what subjects watched.
27. In the present study the dependent variable was:
a) whether a police investigator was used.
b) whether subjects were hypnotized.
c) how much the subjects recalled.
d) what subjects watched.
28. 

29. Why weren’t all of the subjects hypnotized?
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