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Independent and Dependent Variables 

What the heck are they? 
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Here is what Wikipedia says about them. 

The terms "dependent variable" and "independent variable" are used in similar but subtly different 
ways in mathematics and statistics as part of the standard terminology in those subjects. They are used 
to distinguish between two types of quantities being considered, separating them into those available at 
the start of a process and those being created by it, where the latter (dependent variables) are 
dependent on the former (independent variables) 

It goes onto say: 

The independent variable is typically the variable being manipulated or changed and the dependent 
variable is the observed result of the independent variable being manipulated. For example concerning 
nutrition, the independent variable of your daily vitamin C intake (how much should I take) can 
determine the dependent variable of your life span (what is the result or observation as a result of 
manipulating the 'independent variable'). Scientists will manipulate the vitamin C intake in a group of 
lets say 100 people who are over the age of 65. Half of the group, 50 people will be given a daily high 
dose of vitamin C (lets say 2000 mg) and 50 people will be given a placebo pill (no vitamin C dose or a pill 
with zero vitamin C) over a period of 25 years. The scientists will log the life span of the 100 people to 
see if there is any statistically significant change in the life span of the people who took the high dose 
and those who took the placebo (no dose). The goal is to see if the independent variable of high vitamin 
C dosage affects the dependent variable of people's life span. 

Wikipedia looks at the case of a controlled experiment and has this to say: 

In a statistics experiment, the dependent variable is the event studied and expected to change 
whenever the independent variable is altered.[2] 

In the design of experiments, an independent variable's values are controlled or selected by the 
experimenter to determine its relationship to an observed phenomenon (i.e., the dependent 
variable). In such an experiment, an attempt is made to find evidence that the values of the 
independent variable determine the values of the dependent variable. The independent variable 
can be changed as required, and its values do not represent a problem requiring explanation in an 
analysis, but are taken simply as given. The dependent variable, on the other hand, usually 
cannot be directly controlled.[citation needed] 

Controlled variables are also important to identify in experiments. They are the variables that are 
kept constant to prevent their influence on the effect of the independent variable on the 
dependent. Every experiment has a controlling variable, and it is necessary to not change it, or 
the results of the experiment won't be valid.[citation needed] 

"Extraneous variables" are those that might affect the relationship between the independent and 
dependent variables. Extraneous variables are usually not theoretically interesting. They are 
measured in order for the experimenter to compensate for them. For example, an experimenter 
who wishes to measure the degree to which caffeine intake (the independent variable) influences 
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explicit recall for a word list (the dependent variable) might also measure the participant's age 
(extraneous variable). She can then use these age data to control for the uninteresting effect of 
age, clarifying the relationship between caffeine and memory. 

In summary: 

• Independent variables answer the question "What do I change?" 
• Dependent variables answer the question "What do I observe?" 
• Controlled variables answer the question "What do I keep the same?" 
• Extraneous variables answer the question "What uninteresting variables might mediate the 

effect of the IV on the DV?" 

 

 But the concept of independent and dependent variables is not limited to controlled 
experiments. One can talk about such variables even when the data do not come from 
an experiment, but from observations made about a real-life, uncontrolled, 
phenomenon. 

For example, one may be interested in figuring out how air temperature changes with 
increasing altitude. Here, what is changed by the observer is the altitude and the 
temperature changes in response to the change in the altitude. So the independent 
variable is altitude and the dependent variable is the temperature. Of course we want to 
make sure the temperature change is due to altitude change and not because of 
another factor, so we will keep the longitude and latitude fixed at all times and use the 
same measuring device. 

Another example is a study to see whether the level of education has an effect on the 
income earned by an individual. We can take a random sample of individuals and 
record their education level and income. From this data we will try to ascertain whether 
a higher level of education increases income. In this example, the independent variable 
is education and income is the dependent variable. 

In many cases one can look at the independent variable as the “cause” and the 
dependent variable as the “effect.” The amount of alcohol in your body (independent 
variable) has an effect of your reaction time (dependent variable). The amount of time 
you spend studying (independent variable) has an effect on your test score (dependent 
variable). 

In non-experimental situations it is sometimes difficult to tell the independent variable 
from the dependent variable. Sometimes we have to label them based on the context of 
the question we are trying to answer. For example if we want to know if high income 
people fly more, we will use income as the independent variable and number of miles 
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flown as the dependent variable. On the other hand, if we want to show that frequent 
flyers have higher income, the role of the variables will be reversed. 

Now that you have seen some examples of independent and dependent variables, let’s 
figure out the independent and dependent variable in each of the following cases. 

 

1. An experiment was conducted to determine how the amount of glycerin in a soap 
solution affects the diameter of soap bubbles.   
 

2. An experiment was conducted to see which salts melts ice the fastest. 
 

3. An experiment was conducted to see how a cube of ice to melts when placed in 
a Styrofoam cup. The amount of ice melted was measured at two-minute 
intervals. 
 

4. An experiment was conducted to see how the material of the cup affects the time 
it takes for an ice cube (placed in the cup) to melt. We used glass, Styrofoam, 
and plastic cups. 
 

5. An experiment was conducted to find the relationship between lung capacity and 
age. 
 

6. An experiment was conducted to see whether females are better at remembering 
a list of names than males. 
 

7. An experiment was conducted to determine if a paper parachute dropped from a 
height accelerates or comes down at constant speed. The experimenter used an 
electronic motion sensor to measure the velocity of the parachute at every tenth 
of a second. 
 

8. An experiment was conducted to see if the pitch of a train whistle coming 
towards you is different from the pitch when it is moving away from you. 
 

9. An experiment was conducted to find the relationship (if there is any) between 
the weight of a solid ball and the time it takes to roll down an incline plane.  
 

10.  An experiment was conducted to find the relationship between the number of 
size C batteries connected in series and the voltage. 
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11.  A survey was conducted to determine if there is a relationship between the 
percentage of children receiving free school lunches and the math MAP scores. 
 

12.  A survey was conducted to determine if there is a relationship between a child’s 
school performance and his/her mother’s level of education. 
 

13.  A health survey collected data on respondents’ body mass index and blood 
pressure. 
 

14.  A 5th grade class collected data on each student’s height and weight. 
 

15.  A teacher compiled data on each student’s number of absences and his/her total 
math score for the year. 
 

16. Students on a field trip collected data on the number of different plants they 
found on three different types of ecosystems. 
 

17. A class cultured bacteria on different types of surfaces inside the school building 
and counted the amount of bacteria found in each culture. 
 

18. A class collected data on each student’s favorite drink. 
 

19. A class collected data on each student’s favorite subject and gender. 
 

20. A student collected data on daily rainfall and daily average temperature. 

 

 

 

 

 


