The Scientific Method is a systematic way to find answers to questions that interest you.  The following five steps will make the documentation of your science experiments easier.

Difficulty: Easy

Time Required: 30 minutes 

Here's How:

1. Question:  Make observations and develop your question.  The question should be about what you are interested in learning or what you want to know. 

2. Hypothesis:  State your hypothesis.  Your hypothesis is your educated guess about what you think will happen. 

3. Method:  The method is the process or steps of your experiment.  This should be very detailed and include materials needed. 

4. Results:  The results are the facts or data that you collect from your experiment. 

5. Conclusion:  In the conclusion, you explain why you think the experiment happened the way it did.  Include whether the results supported your hypothesis or not.

Tips:

1. Be sure to be specific when stating your method.  You want others to be able to repeat your experiment based on your method. 

2. Don't feel bad if your conclusion doesn't support your hypothesis.  Remember it was a guess and half the fun of science experiments is being surprised when you see the results. 

3. Print and use the Scientific Method Form below.
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Scientific Method Form 
Problem or issue in the Real World
What are you trying to figure out? 
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________ 

Question and Objectives of the Study: Write this in the form of a question.

______________________________________________
______________________________________________ 

Hypothesis: What do you think you are going to find out?
______________________________________________
______________________________________________ 

General and Specific Theories supporting Reasoning

______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________ 

Method:
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________ 

Materials – List the materials you will use in the experiment.
________________________________________________________________
________________________________________________________________
________________________________________________________________

Procedures – Make a detailed list of the steps in your experiment.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Results and Analysis: What did you observe when you performed the experiment?
______________________________________________
______________________________________________
______________________________________________ 

Conclusion: From what you observed, how would you answer your original question?
Objectives were ACHIEVED? What to the Hypotheses? 
Can You forecast anything from the results? 

Can you propose further  hypotheses, questions, problems?
______________________________________________
______________________________________________ 
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Overview of the Scientific Method

The scientific method is a set of techniques used by the scientific community to investigate natural phenomena by providing an objective framework in which to make scientific inquiry and analyze the data to reach a conclusion about that inquiry. 

Steps of the Scientific Method

The goals of the scientific method are uniform, but the method itself is not necessarily formalized among all branches of science. It is most generally expressed as a series of discrete steps, although the exact number and nature of the steps varies depending upon the source. The scientific method is not a recipe, but rather an ongoing cycle that is meant to be applied with intelligence, imagination, and creativity. Frequently, some of these steps will take place simultaneously, in a different order, or be repeated as the experiment is refined, but this is the most general and intuitive sequence: 

1. Ask a question – determine a natural phenomenon (or group of phenomena) that you are curious about and would like to explain or learn more about, then ask a specific question to focus your inquiry. 

2. Research the topic – this step involves learning as much about the phenomenon as you can, including by studying the previous studies of others in the area. 

3. Formulate a hypothesis – using the knowledge you have gained, formulate a hypothesis about a cause or effect of the phenomenon, or the relationship of the phenomenon to some other phenomenon. 

4. Test the hypothesis – plan and carry out a procedure for testing the hypothesis (an experiment) by gathering data. 

5. Analyze the data – use proper mathematical analysis to see if the results of the experiment support or refute the hypothesis. 

If the data does not support the hypothesis, it must be rejected or modified and re-tested. 
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Frequently, the results of the experiment are compiled in the form of a lab report (for typical classroom work) or a paper (in the case of publishable academic research). It is also common for the results of the experiment to provide an opportunity for more questions about the same phenomenon or related phenomena, which begins the process of inquiry over again with a new question. 

Key Elements of the Scientific Method

The goal of the scientific method is to get results that accurately represent the physical processes taking place in the phenomenon. To that end, it emphasizes a number of traits to insure that the results it gets are valid to the natural world. 

· objective – the scientific method intends to remove personal and cultural biases by focusing on objective testing procedures. 

· consistent – the laws of reasoning should be used to make hypotheses that are consistent with broader, currently known scientific laws; even in rare cases where the hypothesis is that one of the broader laws is incorrect or incomplete, the hypothesis should be composed to challenge only one such law at a time. 

· observable – the hypothesis presented should allow for experiments with observable and measurable results. 

· pertinent – all steps of the process should be focused on describing and explaining observed phenomena. 

· parsimonious – only a limited number of assumptions and hypothetical entities should be proposed in a given theory, as stated in Occam's Razor. 

· falsifiable – the hypothesis should be something which can be proven incorrect by observable data within the experiment, or else the experiment is not useful in supporting the hypothesis. (This aspect was most prominently illuminated by the philosopher of science Karl Popper.) 

· reproducible – the test should be able to be reproduced by other observers with trials that extend indefinitely into the future. 

It is useful to keep these traits in mind when developing a hypothesis and testing procedure. 

Conclusion

Hopefully this introduction to the scientific method has provided you with an idea of the significant effort that scientists go to in order to make sure their work is free from bias, inconsistencies, and unnecessary complications, as well as the paramount feat of creating a theoretical structure that accurately describes the natural world. When doing your own work in physics, it is useful to reflect regularly on the ways in which that work exemplifies the principles of the scientific method.
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Introduction to the Scientific Method 

Okay, you need to come up with a scientific research project or science fair project. One of the obvious challenges is to find an idea for the project. Also, you need science involved, so you will need to apply the scientific method somehow. The scientific method can be stated several ways, but basically it involves looking at the world around you, coming up with an explanation for what you observe, testing your explanation to see if it could be valid, and then either accepting your explanation (for the time being... after all, something better might come along!) or rejecting the explanation and trying to come up with a better one. If you are having trouble designing an experiment or even getting an idea for a project, start with the first step of the scientific method: make observations. 

Step 1: Make Observations 

A lot of people think that the scientific method starts with forming a hypothesis. 
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The reason for this misconception may be because many observations are made informally. After all, when you are looking for a project idea, you think through all of the things you have experienced (observations you have made) and try to find one that would be suitable for an experiment. Although the informal variation of Step 1 works, you will have a richer source of ideas if you pick a subject and write down observations until a test-able idea comes up. For example, let's say you want to do an experiment, but you need an idea. Take what is around you and start writing down observations. Write down everything! Include colors, timing, sounds, temperatures, light levels... you get the idea. 

Step 2: Formulate a Hypothesis 

A hypothesis is a statement that can be used to predict the outcome of future observations. The null hypothesis, or no-difference hypothesis, is a good type of hypothesis to test. This type of hypothesis assumes no difference between two states. Here is an example of a null hypothesis: 'the rate at which grass grows is not dependent on the amount of light it receives'. Even if I think that light affects the rate at which my grass grows (probably not as much as rain, but that's a different hypothesis), it is easier to disprove that light has no effect than to get into complicated details about 'how much light', or 'wavelength of light', etc. However, these details can become their own hypotheses (stated in null form) for further experimentation. It is easiest to test separate variables in separate experiments. In other words, don't test the effects of light and water at the same time until after you have tested each separately. 

Step 3: Design an Experiment 

There are many different ways to test a single hypothesis. If I wanted to test the null hypothesis, 'the rate of grass growth is not dependent on quantity of light', I would have grass exposed to no light (a control group... identical in every way to the other experimental groups except for the variable being tested), and grass with light. I could complicate the experiment by having differing levels of light, different types of grasses, etc. Let me stress that the control group can only differ from any experimental groups with respect to the one variable. For example, in all fairness I could not compare grass in my yard in the shade and grass in the sun... there are other variables between the two groups besides light, such as moisture and probably pH of the soil (where I am it is more acidic near the trees and buildings, which is also where it is shady). Keep your experiment simple. 

Step 4: Test the Hypothesis 

In other words, perform an experiment! Your data might take the form of numbers, yes/no, present/absent, or other observations. It is important to keep data that 'looks bad'. Many experiments have been sabotaged by researchers throwing out data that didn't agree with preconceptions. Keep all of the data! You can make notes if something exceptional occurred when a particular data point was taken. Also, it is a good idea to write down observations related to your experiment that aren't directly related to the hypothesis. These observations could include variables over which you have no control, such as humidity, temperature, vibrations, etc., or any noteworthy happenings. 

Step 5: Accept or Reject the Hypothesis 

For many experiments, conclusions are formed based on informal analysis of the data. Simply asking, 'Does the data fit the hypothesis', is one way to accept or reject a hypothesis. However, it is better to apply a statistical analysis to data, to establish a degree of 'acceptance' or 'rejection'. Mathematics is also useful in assessing the effects of measurement errors and other uncertainties in an experiment. 

Hypothesis Accepted? Things to Keep in Mind 

Accepting a hypothesis does not guarantee that it is the correct hypothesis! This only means that the results of your experiment support the hypothesis. It is still possible to duplicate the experiment and get different results next time. It is also possible to have a hypothesis that explains the observations, yet is the incorrect explanation. Remember, a hypothesis can be disproven, but never proven! 

Hypothesis Rejected? Back to Step 2 

If the null hypothesis was rejected, that may be as far as your experiment needs to go. If any other hypothesis was rejected, then it is time to reconsider your explanation for your observations. At least you won't be starting from scratch... you have more observations and data than ever before! 

