
The Scientific Method

A. The scientific method is a logical, orderly way to solve a problem, any problem.

B. There are several steps involved.

1. Define the problem – this usually starts out as a question. It provides a driving force, a focus, for the following investigation.

2. Create a hypothesis – 

(a) A hypothesis is an educated guess. It’s what you think the answer is to the question in step 1. A 

           hypothesis is not a wild guess. Because science is cumulative, there is probably already knowledge 

           out there related to the original question. Look into that information and predict the answer to your 

           question


(b) A hypothesis is different from a theory in that a theory has far more evidence supporting it. A 

           hypothesis may become a theory over time. A theory is still just a well supported guess and not a 

           proven fact like a scientific law is.


(c) When creating the hypothesis, all applicable variables must be taken into consideration. A variable is 

            a factor that will influence the outcome of the experiment. If testing rats to determine the effects of 

            nicotine on lung development, the initial health of their lungs is a variable. Maybe their food is a 

            variable. 


(d) There are 2 kinds of variables – dependent and independent. The independent variable is typically 

            the variable representing the value 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 daily vitamin C can influence the dependent variable of life expectancy. 


      The dependent variable responds to the effects of the independent variable.You need to do this to


      narrow the focus provided by the original question.

3. Determine a way to test your hypothesis. This done by performing an experiment. No matter how sure you are that your hypothesis is correct, this step is needed to prove that you are right. An experiment provides the proof you need to conclude that you are correct. When designing an experiment, there are several considerations to keep in mind. 

(a) There must be a control. There will always be 2 or more groups in an experiment. The experimental 

      group(s) is/are the one/s that you perform the experiment on. The control group is the one to which 

      you make sure all the conditions are exactly the same as the experimental group/s except no 

      experiment is done to them. This is the group that provides the proof that what happened in the 

      experimental groups happened because of the experiment and not something else. A control 

      minimizes the issues of statistical variability. 
(b) Sometimes you may need to use a model. A model is a smaller scale representation of a larger or 

      more dangerous object. It is used to mimic the responses of the object without involving the expense 

      or danger. Like a model airplane can mimic the real thing without the expense or size issues. 

      Because a model is not the real thing it is not going to be as exact, but it should respond as much like 

      the real thing as possible. A theory is somewhat like a model in that it tries to explain something, 

      except that a model is more physical while a theory is more words.

       4. Data, or information, must be collected and recorded over the course of the experiment.  This is done 

  
to provide the information to others and serves as a reference source for the future. Data can be 

quantitative (numbers – EX. 643 grams) or qualitative (observations/words – EX. subject appears to 

be more alert). 

        (a) Data is collected using the metric system. 

 Why?

(1) System is universal

(2) System converts more easily – uses powers of 10, like money

(3) Less units  



a. Liter (L) for volume (space)




b. Meter (m) for distance (how far)




c. Gram (g) for mass (amount of atoms, NOT weight)

         (b) Prefixes



(1) The base units of l, m, g are not always the best size for the object being measured, so 
                              prefixes are used to adjust them.




a. Kilo (k-) – 1000 times bigger




b. Hecto (h-) – 100 times bigger




c. Deka (da- or dk-) – 10 times bigger




d. Deci (d-) – 10 times smaller




e. Centi (c-) – 100 times smaller




f. Milli (m-) – 1000 times smaller

5. The next step is to analyze the data collected during the experiment. 


(a) Data analysis takes place to make some sort of sense out of the information gathered during the 

           experiment. You formulate explanations by using logic and evidence.

(b) To do this, you need to manipulate/arrange the data in some sort of logical manner. Graphs are 


     usually a good way to do this. You might also use quadratic equations and simple trigonometric, 

     exponential, and logarithmic functions. 
    
(c) During this analysis, you may identify and communicate sources of unavoidable error. Identify 


      possible reasons for any inconsistent results, such as sources of error from uncontrolled conditions. 
 
      Both these identifications can be used to refine future experiments. 

(d) The data analysis may require combining and applying concepts from more than one area of science.

6. The last step is to draw some conclusions. The whole goal of the experiment was to prove your 

    hypothesis, to answer the question posed at the beginning. 
C. The scientific method is a process used to investigate any science-based societal issue by researching the literature, analyzing data, and communicating the findings. Scientific progress is made by asking meaningful questions and conducting careful investigations. It is an ongoing process that is cumulative in nature as new scientific evidence is discovered all the time. When a conclusion does not agree with an accepted scientific theory, the conclusion can be mistaken or fraudulent or maybe the theory is sometimes wrong or flawed. Either way, useful knowledge is gained.

