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Methods of Science

OBJECTIVE:

1. Compare and contrast pure science and technology.

2. State what physical science is.

3. Identify the steps or methods scientists often use to solve problems.

4. Compare and contrast hypothesis, theory, and scientific law.

5. Identify variables in experiments as being dependent or independent.

6. Distinguish between constants and controls.

7. Understand how models are used in scientific investigations.

VOCABULARY:

Scientific Method

Hypothesis


Variable

Independent Variable

Dependent Variable

Constant

Control


Model



Theory

Scientific Law


Technology


What is science?  Science is a process that uses observation and investigation to gain knowledge about events in nature.

There are three main categories in science: Biology (living things), Earth Science (Earth and space), and Physical Science (matter [anything that has a mass and takes up space] and energy [the capacity to do work {done when something is moved}]).
How do scientists learn about the natural world?  They investigate using observation, experiments, and models.  An organized set of investigation procedures is called a Scientific Method. 

1. State the Problem that you want an answer to.

2. Research and gather information about the background of the problem.

3. Come up with an educated guess, or Hypothesis, to solve the problem.

4. Set up an experimental Procedure to test your hypothesis.

5. Display your Observations and Results from your testing and analyze them.

6. Come up with a Conclusion that answers your problem by either supporting or rejecting your hypothesis.  Also discuss any experimental errors or changes for next time.  
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A variable is a quantity that can have more than a single value.  It is what changes in the experiment.  An independent variable in an experiment is the factor adjusted by the experimenter.  The dependent variable is the factor whose value depends upon the value of the independent variable.

A constant is a factor that does not vary in an experiment.  It is the thing that you are testing.

A control is a standard for comparison.  In an experiment, a control shows that your result is related to the condition you’re testing and not some other condition.

A model represents an idea, event, or object to help people better understand it.  Some are actual things you can touch (atomic model), others are computer generated (weather patterns), while others are knows as simulators (flight simulators).    

A hypothesis is a possible explanation for a problem using what you know and what you observe.  You can think of it as an educated guess.

A scientific theory is an explanation of things or events based on knowledge gained from many observations and investigations.  Accepted theories may be disregarded if new evidence is found.  People once believed that the Earth was the center of our solar system.  After many observations, that theory was shown to be wrong and now we believe that the sun is the center of our solar system.

A scientific law is a statement about what happens in nature and that seems to be true at all times.  Laws tell you what will happen under certain conditions, but they don’t explain why or how something happens.  Gravity is an example.  The law of gravity says that one mass will attract another mass.  No experiments disprove the law of gravity but no one can quite explain why it works.  Many theories have been proposed to explain how the law of gravity works.  

Pure science is the gathering of new information or the discovery of a new relationship or fact.  Applied science is taking the knowledge you gained from pure science and applying it to inventing a device.  The device may help you to study more pure science (microscope) or it may improve out lives (eyeglasses). 

Technology is the application of science to help people.  Radiation will penetrate soft material but not hard material.  The X-ray machine is an example of the technology that uses this scientific discovery.  Knowing how DNA behaves has led to genetic cloning.      

Can you give one example of a hypothesis, theory, scientific law, and model?

In the following table, fill in each blank with one of these terms: constant, independent variable, or dependent variable.  Which plant is the control?

	Constants and Variables
	Plant 1
	Plant 2
	Plant 3
	Plant 4

	Fertilizer (                           )


	None
	Mix A
	Mix B
	Mix C

	Water (                                )


	5 mL/day
	5 mL/day
	5 mL/day
	5 mL/day

	Soil (                                     )


	loamy
	loamy
	loamy
	loamy

	Growth (                              )


	5.2 cm
	5 cm
	10 cm
	6 cm
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