



Introduction to Earth Science  

I. What is Science?

1.  A way of learning about the natural world

2. also the knowledge gained through that process

3. Use skills such as observing, inferring, and predicting  

a. Observing:  using one or more of your senses to gather info.

b. Inferring:  When you explain or interpret the things you observe, you are inferring or making inferences. An inference is based on what you know.  

c. Predicting:  Making a forecast of what will happen in the future based on past experience or evidence. 

d. Scientific attitudes:  characteristics include – curiosity, honesty, open-mindedness, skepticism, and creativity 

A. Scientific Inquiry 

1. Refers to the many ways in which scientists study the natural world and propose explanations based on the evidence they gather.

b. Posing questions 

c. Developing a hypothesis:  which is a possible explanation for a set of observations or answer to a scientific question.  It must be testable. 

d. Designing an experiment:  there must be a control and a variable 
1. controlled experiment is a test of a hypothesis under conditions established by the scientist – this helps show how one particular variable affects the outcome of the experiment 

2. variable – one of the factors that can change an experiment 
3. Manipulated variable is the variable in an experiment that a scientist changes. Ex.: temperature
4. Responding variable is the variable that changes because of the manipulated variable.  Ex.:  rate of evaporation 
5. Collecting and Interpreting Data:  (facts, figures, and other evidence gathered through observations) – interpreting involves making a table and using graphs 
6. Drawing Conclusions:  A decision about how to interpret what you have learned from an experiment – it may support the hypothesis or it may show the hypothesis to be incorrect {Other scientists must repeat the experiment to determine if the results are correct – these lead to new questions}  
7. Communicating:  sharing of ideas and experimental findings with others through writing and speaking {scientific talks, Internet or publish articles in the science journals} 
B. Scientific Theories and Laws 

i. Scientific theory is a well-tested scientific concept that explains a wide range of observations.

ii.    Scientific Law describes an observed pattern in nature, but does not provide an explanation for it.  It is a statement that describes what scientists expect to happen every time under a particular set of conditions.    
II. The Study of Earth Science

A. Big Ideas of Earth Science 

- is the term for knowledge about the Earth and its place in the universe. 

1.  The structure of the Earth System:  

a. divided into 4 parts:  the lithosphere (solid rocky outer layer), hydrosphere (ocean’s lakes, rivers, & ice), atmosphere (the mixtures of gases that surround the planet), and biosphere (all living things) 


b. together they make up the Earth system

c. a change in one part of the system affects all the other parts

d. Matter & energy constantly move from one part of the Earth system to another 

e. Matter makes up everything in the universe ex.: water cycle

f. Energy is the ability to do work or cause change
ex.: the sun 

2. Earth’s History

a. Constructive forces shape Earth’s surface by building up mountains & landmasses

b. Destructive forces slowly wear away mountains & every other feature on Earth’s surface.  

3. Earth in the Solar System 

a. understanding the other planets & objects in the solar system helps scientists understand Earth & its history.  

B.   The Branches of Earth Science

a. geology – the study of the solid Earth – geologists study the forces that have shaped Earth throughout its long history—study the chemical & physical characteristics of rock – describe the features sculpted in rock & soil by water, wind, & waves  

b. oceanography – the study of Earth’s oceans – oceanographers study everything from the chemistry of ocean water to the shape of the ocean floor to living things in the ocean’s depth – others, study freshwater in lakes, rivers, & glaciers & beneath the surface.  

c. Meteorology – the study of Earth’s atmosphere – meteorologists are scientists who gather info. about conditions in the atmosphere from around the world – others study the forces that change Earth’s climate.

d. Astronomy – the study of the universe beyond Earth – some astronomers focus on the solar system and others observe stars and galaxies

e. Environmental Science  -- study Earth’s environment & resources – they work together to determine the effects of human activities on Earth’s land, air, water, & living things  -- try to solve problems such as pollution 

C.     Models in Earth Science

a. use models or computer simulations to test a hypothesis – a simulation is a model that imitates something in the real world – take that info. & compare it with known facts 

III. The Nature of Technology

A. What is technology?  

1. is how people change the world around them to meet their needs or to solve practical problems

2. the goal of techn. Is to improve the way people live 

B. How does Science relate to technology?  

1.  an engineer is a person who is trained to use both technological & scientific knowledge to solve practical problems

C. Technologies impact on Society 

1. Stone Age

2. Iron Age

3. Info. Age 

IV. Safety in the Science Laboratory 

A. Safety in the Lab

1. preparing for the Lab 

2. performing the lab  [see text page 25 for safety symbols] 

3. end-of-lab procedures

B. Safety in the Field 

1. 

2. 

3.  

C. In case of an accident 

1.  

2. 

3. 

