Experimental Methods

Designing a good scientific experiment involves identifying the variables that are important in the process you are investigating. A variable is any factor that may differ or change in your experiment.


1. Independent / Manipulated Variable:   the change that occurs in an experiment that is directly caused by the experimenter (you). Tests only ONE variable at a time and is measurable. 


2. Dependent / Responding Variables:  changes that occur due to independent variables. (The results of the experiment)


3. Controls (constants):  conditions of the experiment that are kept the same so that the results are not influenced by it instead of the independent variable. 


4. Control Group: similar samples set up in the same way as the experimental groups but are not exposed to the Independent / Manipulated Variable.  It is a way to detect or measure the influence of unanticipated factors, and they establish a base line for comparing the experimental effects of no treatment. 


5. Hypothesis:  
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Example Question:  What percentage of nitrogen in the soil will cause the garden tomatoes to grow the tallest?








Example: The percentage of nitrogen: There might be several levels of the independent variable, for example, nitrogen concentrations of 1%, 3%, 5%, 7%, and 10%.





Example:  The height of the plant would be the dependent variable. 








Example: Such factors as the particular variety of tomato plant used, the amount of light each plant receives, and the form in which the nitrogen is delivered to the soil.








Example:  Group of plants that receive no additional nitrogen





Example:  If tomato plants in my garden are given additional nitrogen in the soil, then they will grow taller than plants that receive no nitrogen. (This is a reasonable prediction because the textbook says that nitrogen is an essential mineral for plants.)








