Methods of Scientists and Standards of Measurement

OBJECTIVES:

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

6. Explain how variables and controls are used in the scientific method.

7. Explain the use and advantage of the SI system.

8. Measure and calculate length, mass, weight, area, volume, density, time, and temperature.

VOCABULARY:

Hypothesis
Independent Variable

Dependent Variable

Control
Constant


Le Systeme International d’Unites (SI)

The scientific method is what scientists use when they want to find the answer to a problem.  It is a series of planned steps and usually follows this order

· 1.  Determine the problem.  (Problem)

· 2.  Make a hypothesis.  (Hypothesis – prediction or educated guess about a problem that can be tested.)

· 3.  Test the hypothesis.  (Procedure or Method)

· 4.  Analyze the results.  (Observations and Results)

· 5.  Draw conclusions.  (Conclusion)
An experiment should test only one variable at a time.  A variable is a changeable factor in the experiment.  The independent variable is the variable that the scientist changes.  The dependent variable changes when the independent variable changes.  Constants are factors that do not change during an experiment.  A control is a standard for comparison – it shows that the results are actually caused by the condition being tested for.
Can you think of an experiment that you would like to do?  What would be the independent and dependent variables, constants, and controls?
A standard is an exact quantity that people agree to use for comparison.  A standard of measurement is the metric system, known as the International System of Units, or SI, and is based on multiples of 10.  SI standards are universally accepted and understood by scientists.

Why is it important to have a standard of measure?  Why is the metric system used rather than the imperial system?

	Quantity Measured
	Unit
	Symbol

	Length
	meter
	m

	Mass
	kilogram
	kg

	Weight
	Newton
	N

	Area
	centimeters squared
	cm2

	Volume
	liter or cubic meter
	L or m3

	Density
	Grams per centimeter cubed
	g / cm3

	Temperature
	Kelvin
	K


Mass is a measure of the amount of matter in an object.

Weight is a measure of the gravitational force on a mass.  Gravity is an attractive force that exists between all objects.  On the moon, your mass would be the same, but your weight would be lower by about 1/6 of what it would be on Earth.

Area is the amount of surface included within a set of boundaries.

Volume is the amount of space occupied by an object.  1 L = 1dm3, 1 mL = 1 cm3
Density is the amount of mass present per unit volume of a material.  You can find the density of an object by dividing its mass by its volume.

Temperature is a measurement of how hot or cold something is.  The Kelvin scale is used to measure temperature in scientific calculations.  It is based on the value of absolute zero (the point at which all molecular motion stops), or –273oC.  –273oC is equivalent to 0 K.  The divisions on the Kelvin scale are the same as the Celsius scale.  Therefore,

K = oC + 273

