Science Notes 8/22/14
Science Skills

**Science is an accurate and orderly arrangement of the known facts and forces around us.

Scientific Methods are the ways in which scientists follow steps to answer questions and solve problems.
The Scientific Method = A systematic approach to problem solving.

Step 1: The Research Question – What do you want to find out?

Step 2: Gather Information – Research (library, internet)

Step 3: Hypothesis – Educated guess-what you are trying to find out.

Step 4: Experiment – test your variable (what you change)

Control group – no variable

Step 5: Analyze the Data – from experiment (graphs)

Step 6: Conclusion – The results of my experiment supported/did

not support my hypothesis. Do you need a new question /experiment?
Testing the Hypothesis 

A factor is anything that in an experiment that can influence the experiment’s outcome. 

A hypothesis  is a possible explanation or answer to a question. A good hypothesis is based on observation and can be tested. 

Predictions
Before scientists can test a hypothesis, they must first make predictions. A prediction is a statement of cause and effect that can be used to set up a test for a hypothesis.

A controlled experiment tests only one factor at a time and consists of a control group and one or more experimental groups. All of the factors for the control group and the experimental groups are the same except for one. The one factor that differs is called the variable.
	Analyzing results helps scientists explain and focus on the effect of the variable. For example, the graph shows that the length of UV exposure has an effect on the development of frog deformities.




Draw Conclusions
After scientists have analyzed the data from several experiments, they can draw conclusions. They decide whether the results of the experiments support a hypothesis. When scientists find that a hypothesis is not supported by the tests, they must try to find another explanation for what they have observed. Proving that a hypothesis is wrong is just as helpful as supporting it.
Communicate Results
Scientists form a global community. After scientists complete their investigations, they communicate their results to other scientists. 

Section Summary
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	•
	Scientific methods are the ways in which scientists follow steps to answer questions and solve problems.
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	•
	Any information you gather through your senses is an observation. Observations often lead to the formation of questions and hypotheses.
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	•
	A hypothesis is a possible explanation or answer to a question. A well-formed hypothesis is testable by experiment.
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	•
	A controlled experiment tests only one factor at a time and consists of a control group and one or more experimental groups.
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	•
	After testing a hypothesis, scientists analyze the results and draw conclusions about whether the hypothesis is supported.
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	•
	Communicating results allows others to check the results, add to their knowledge, and design new experiments.


Types of Scientific Models

A model is a representation of an object or a system. Models are used in science to help explain how something works or to describe how something is structured.
1. Physical Models
A toy rocket and a plastic skeleton are examples of physical models.
2. Mathematical Models
A mathematical model may be made up of numbers, equations, or other forms of data.

3. Conceptual Models
The third type of model is the conceptual model. Some conceptual models represent systems of ideas. 

Scientific Theories

An explanation that ties together many related facts, observations, and tested hypotheses is called a theory. 
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Scientific Laws

The one kind of scientific idea that rarely changes is called a scientific law. In science, a law is a summary of many experimental results and observations. Instead, scientific laws are statements of what will happen in a specific situation. 

Computers and Technology

The application of science for practical purposes is called technology. By using technology, life scientists are able to find information and solve problems in new ways.

Microscopes
A Compound Light Microscope is an instrument that magnifies small objects using a tube with two or more lenses, a stage and a light source.
An electron microscope uses electrons to produce images. 
The International System of Units
In the late 1700s, the French Academy of Sciences began to form a global measurement system now known as the International System of Units (also called SI, or Système International d’Unités
Another advantage of SI units is that almost all units are based on the number 10, which makes conversions from one unit to another easier. 
Length

How long is an ant? A life scientist would probably use millimeters (mm) to describe an ant’s length. If you divide 1 m into 1,000 parts, each part equals 1 mm. So, 1 mm is one-thousandth of a meter. Although millimeters seem small, some organisms and structures are so tiny that even smaller units—micrometers (µm) or nanometers (nm)—must be used.

Area

Area is a measure of how much surface an object has. Area can be calculated from measurements such as length and width. Area is stated in square units, such as square meters (m2), square centimeters (cm2), and square kilometers (km2).

Top of Form

Bottom of Form

Volume

Volume is a measure of the size of something in three-dimensional space.
The volume of a liquid is most often described in liters (L). Liters are based on the meter. A cubic meter (1 m3) is equal to 1,000 L. So 1,000 L will fit into a box measuring 1 m on each side. A milliliter (mL) will fit into a box that is 1 cm on each side. So, 1 mL = 1 cm3. Graduated cylinders are used to measure the volume of liquids.

Meniscus The reading at the bottom of the curve of a liquid measurement.
Mass

How much matter is in an apple? Mass is a measure of the amount of matter in an object. The kilogram (kg) is the basic unit for mass.

Temperature

Temperature is a measure of how hot or cold something is. Temperature is actually an indication of the amount of energy within matter. The metric unit of measure is in the Celsius scale.
Safety Rules!
Life science is exciting and fun, but it can also be dangerous. So, don’t take any chances! Always follow your teacher’s instructions, and don’t take shortcuts—even when you think there is no danger in doing so. Before starting an experiment, get your teacher’s permission, and read the lab procedures carefully. 
