The Scientific Process

The Scientific Method

The scientific method is a step-by-step approach that helps scientists find solutions to problems, and explain things they don’t understand.  A scientist uses the same steps each time he want to find an answer, no matter what type of problem it is.

These steps are:

1) Purpose-What do you want to learn?

2) Research-Find out as much about your topic as you can.

3) Hypothesis-Predict the answer to the problem.

4) Experiment-Design a test to confirm or disprove your hypothesis.

5) Analysis-Record what happened during the experiment.

6) Conclusion-Was your hypothesis correct?

1. Purpose

All scientific approaches begin with the question, “What do I want to find out?”  Questions might arise from reading an article in a book or a magazine, an interesting observation, or an intriguing thought about a scientific phenomenon.  Many times the problem grows out of the conclusions from another experiment.  Use these guidelines to help your students choose their problems:

1) Keep the problem statement specific and focused.  General statements make it hard to find answers.

2) Rewrite your statement until it says exactly what you want it to say.

3) When your statement is finished, be sure it makes sense and makes sure you can find enough research materials to answer your question.

2. Research

Research is critical to the scientific method.  The student will find information in various materials to help him form a hypothesis and make a logical guess about the experiment’s outcome.  Without research, predicting the outcome of the experiment is impossible.  Students should start their research by investigating these and other sources:

1) Written materials (books, pamphlets, etc.)

2) Experts (The student should consider contacting the expert either by phone, or by sending a letter.  With a little luck, the possibility might exist for a personal interview.)

3) Conferences or lectures (Teachers can help with this information.)

4) Libraries associated with various laboratories, universities, or companies that might be involved with the manufacturing of a material related to a particular experiment.

3. Hypothesis

After the student conducts thorough research, he or she can turn the problem into an answer to the original question based on research gathered.  The student can say, “This is what I think will happen.”

All hypothesis’ should include these parts:

1.) The focus of the experiment

2.) What’s being measured

3.) Conditions

4.) Expected results

The student’s statements should sound like these:

1.) “If I mark my shadow position on Monday and again on Friday, the position of the shadow will have changed.”

2.) “Homemade sauerkraut tastes better than store-bought sauerkraut.”

3.) “Water will evaporate sooner in the sun than in a shady location.”

4. Experiment

The student now tests the hypothesis to see if it is correct.  The student can ask, “What kind of test will I design to confirm what I think will happen?”  The student will need to do these things:

1.) Use instruments that measure: scales, thermometers, stop watches, yardsticks, gauges, or any instrument appropriate for the experiment.

2.) Decide which controls and variables should be used.  A control is a standard that you apply to all parts of an experiment.  A variable is the part of the test that you change.  For example, if you are studying shadows, the control would be the place you do the test and the variable would be the time of day.

3.) Determine the length of the experiment.  How long should it last?

4.) Use trial and error.  A true scientist believes that all experimental errors that are important.

5.) Incorporate replication.  The results must be repeatable if they are to be trusted.

6.) Be a good observer.  If you don’t pay attention to the entire experiment, you might miss something important.

7.) Measure exactly.  Too much or too little could change all the results and make them inaccurate.

5. Analysis

In this step, the students need to ask, “What happened?”  It is necessary for the students to have a notebook for a log so they can record the following:

1.) Data collected

2.) Observation made during the experiment (for comparison when you repeat the experiment.)

· What steps were important for the experiment?

· What did I do that had the greatest effect on the experiment? The least? No effect?

· What facts, numbers, or information developed from the experiment?

3.) Events and any changes throughout the experiment

4.) Errors noted

5.) Tentative conclusions

6. Conclusion

At the conclusion of the experiment, the student should ask, “What did I find out?”  Here is a chance for the student to tell what was learned form the experiment.  The conclusion should be as brief as possible.  The student can ask the following questions to see what hi experiment taught him:

1.) Did the results of the experiment confirm my prediction?

2.) Did the results deny my prediction?

3.) Are there any questions that remain unanswered?

4.) Are there any changes that could have been made?

5.)As a result of the experiment, are there any suggestions or new questions to test?

6.)Was this experiment important?  Why or why not?

