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I. Course Description:

Earth 102: Earth Science, 5 Credits

Prerequisites: Math 095 or placement in Math 098.

This course provides an introduction to the Earth and the processes which shape our planet. A major theme of the course 
is how different aspects of the Earth system interact with each other. Therefore selected topics in four basic areas: 
astronomy, oceanography, meteorology, and geology, and their relation and interaction with the Earth system will be 
explored. 5 lecture hours. Satisfies science distribution area D requirement or specified elective for the AA degree.

II. Aims and Objectives:

The major aims and objectives of this course are as follows:

A. To develop critical thinking skills and to expose students to the scientific process and the scientific method.

B. To help provide students the skills needed to continue learning throughout their lives.

C. To introduce student to the basic concepts of the terrestrial environment and the interactions of the various aspects of 
the Earth system.

D. To develop an awareness and appreciation of our natural surroundings.

III. Desired Student Abilities:

1. Competency in the discipline

This course is designed for nonscience majors. Because of this competency in the discipline is not as overriding in 
importance as it would be for other courses. However, as noted above, it is hoped that students will learn something about 
Earth science and gain a greater appreciation of our natural surroundings. In addition, many of the students who take this 
course are in the WSU teaching program. For these students gaining knowledge of Earth science which they may then use in 
their classes is of importance. The various areas which are studied are noted in the section on course content below. These 
all relate to this area of desired student abilities.

2. Literacy

Several areas of the course relate to this desired ability. While the use of math in this course is not extensive, there are 
areas where math is used (particularly in the discussion of radiometric dating). These provide students some practice in 
developing their mathematical skills. In this course the students are expected to create a poster (in groups) and briefly present 
their results to the class. This exercise gives students practice in organizing and presenting results. In addition, several of the 
weekly homework assignments involve writing short papers which should help to develop student’s writing skills.



3. Critical thinking

Of all the desired abilities, critical thinking is perhaps the area which can be best addressed in a science course for 
nonscience majors. One of the major themes of the course is how the scientific process works and the scientific method. In 
many ways thinking scientifically is to think critically and thus the study of the scientific process and scientific method 
provides students exposure to critical thinking. In this course several specific studies of the “scientific method in action” are 
discussed in the course (examining the origin of the moon, the development of plate tectonics and the Copernican 
revolution). In addition to these specific examples many areas of the course are organized around a study of the observations 
of the phenomena followed by the hypotheses and theories which have been proposed to explain what is seen. All of these 
studies provide examples of examining a phenomenon critically and hopefully will help develop such critical thinking skills 
in the students. 

4. Social and personal responsibility

In this class students are required to turn in various assignments on time and to be courteous of their fellow students (a 
small portion of the grade is based on “class citizenship” as noted below). In addition working in a group on the poster 
session as well as in classroom activities should help develop skills needed to work in groups.

5. Use of resources

Several assignments in this course require students to do some research and find information. The poster session requires 
that students find information from various sources. In addition, some of the homework assignments require students to find 
some information on their own.

IV. Technique of Instruction: 

This course will meet for 5 one-hour lecture sessions per week. Most classes will be taught using a lecture format. 
Student questions will be encouraged. However, astronomy, meteorology, oceanography, and geology are all visual 
sciences. Thus, slides will be used in numerous class sessions. In addition, several classroom activities are planned. It is 
hoped that active student participation during these periods (as well as during lecture) will help cement the ideas in 
students’ minds. A midterm and final will be given. Quizzes are given about once a week and are announced ahead of 
time. 

V. Organization of Course Content:

A. Introduction

1. Overview of the Earth system
2. The Scientific Method

—Example: The origin of the Moon.
—Historical development of Plate Tectonics

B. Astronomy

1. The night sky
a. Daily motion of the stars
b. Motion of the sun

—Yearly motion amongst the stars
—Cause of the seasons



V. Organization of course content continued:

c. Motion of the Moon and planets
—Motion of the Moon
—Inferior planets
—Superior planets

—Retrograde motion
2. The Copernican revolution

a. Greek astronomy
—Aristotle and the Greek view of the heavens
—Ptolemy and his geocentric model of the universe

b. Copernicus and the heliocentric model
c. Tycho Brahe—Naked eye observations 
d. Kepler and Kepler’s laws
e. Galileo—First observations of the heavens with a telescope

—the milky way
—mountains on the Moon and sunspots on the sun.
—phases of Venus.
—moons of Jupiter
—support of heliocentric model.

f. Newton and his law of gravitation
g. The scientific method in action: Newtonian Mechanics

—Predictions borne out by Newton’s law of gravity
—Motion of planets and the Moon
—Periodic return of comets
—Discovery of Neptune

—Prediction not borne out: Planet Vulcan
—Abandonment of theory

3. The Solar System

The plan for this unit is to expose students to the broad properties of the solar system. The major types of 
objects (Sun, inner planets, outer planets, smaller objects—asteroids and comets) and their properties. This will 
be done mostly through the use of slides. These basic observations will then be used to examine theories of the 
formation of the solar system using the scientific method.

 
1. Properties of the Planets
2. Formation of the Solar System

C. Meteorology

1. Atmosphere, structure and composition
2. Heating of the atmosphere

a. Heat transfer
—Conduction
—Convection
—Radiation

b. Solar heating and the greenhouse effect
3. Moisture and humidity

a. Phase changes and latent heat
b. Saturation, vapor pressure and dependence on temperature. Dew point

4. Stability of air
a. Adiabatic lapse rate
b. States of stability—stable, conditionally stable, unstable



V. Organization of course content continued:

5. Clouds
a. Formation of clouds
b. Classification of clouds

6. Winds
a. Solar heating—the driving force behind winds
b. Coriolis effect
c. Cyclones and anticyclones
d. Circulation patterns

—local circulation patterns
—global circulation patterns

—Relation to climates of the world
7. Weather and climate

a. Air masses
b. Weather Fronts
c. Climates of the U.S.
d. Weather systems: Mid-latitude cyclones, thunderstorms, tornadoes, hurricanes

D. Oceanography

1. Composition of sea water
2. Structure of the ocean bottom

a. Midoceanic ridge
b. Structure at passive and active plate margins
c. Other features: seamounts, guyots and volcanic islands, coral reefs
d. Sea floor sediments

3. Ocean circulation patterns
a. Surface currents

—relation to wind circulation patterns
b. Deep ocean currents

—Effects on climate
4. Formation and characteristics of water waves
5. Shore and coastal processes

a. Erosion
b. Longshore current
c. Deposition
d. Human influence

E. Geology

1. Rocks and Minerals
a. Characteristics and identification of minerals
b. The rock cycle
c. Classifying rocks
d. “Reading” geologic history from rocks 

2. Constructional and destructional landforms
3. Plate Tectonics

a. Historical development—example of the scientific method in action.
b. Types of plate boundaries and geologic activity at each.
c. Driving force behind plate motions.

4. Earthquakes
a. Formation of Earthquakes.
b. Measuring the strength of Earthquakes: the Richter and Moment–magnitude scale.
c. Seismic waves: P- and S-waves, surface waves.



V. Organization of course content continued:

d. Geologic structures: 
Faults: transform faults, normal faults, reverse faults.
Folds

e. Determining the location of earthquakes.
f. Seismology and the interior of the Earth.

5. Volcanoes
a. Types of volcanoes
b. Eruptive styles and structure—dependence on lava composition

6. Geologic Time
a. Relative dating
b. Absolute dating

VI. Methods of Evaluation 

The course grade will be determined based on the weekly quizzes, lab assignments, a midterm, final and “class 
citizenship.” Students will be guaranteed of getting at least the grades corresponding to the following percentage scores, 
you may be given higher scores:

82–85% B+ 72–75% C+ 60–65% D+
90–100% A 79–82% B 69–72% C 50–60% D
85–90% A– 75–79% B– 65–69% C–

The rough weight given to each area of the grade is as follows:

Quizzes(20%): Weekly roughly 20 minute quizzes will be given except during the week of the midterm and the week 
following the midterm. These will usually be on Mondays (or Tuesday if Monday is a holiday—if not the 
date will be announced ahead of time). The two lowest quiz scores will be dropped. Because the two lowest 
scores will be dropped no make-ups will be given. Students are allowed to earn an extra credit point for each 
quiz by submitting a proposed multiple choice question for the quiz by the Friday before the quiz is given.

Homework Exercises and classroom activities (18%): It is expected that several classroom activities will be performed in 
class. Students will be expected to write reports on these activities and turn them in. In addition, several 
homework assignments will be given. In general assignments will be given a value of 20 points but some 
shorter assignments may be worth less. If the value is not 20 points, the value of each assignment will be 
announced. A due date will be announced when these assignments are given. Homework and classroom 
activity assignments will be accepted up to one day late for 75% credit but will not be accepted after that. 
The lowest 20 points worth of exercises (on average about one exercise) will be dropped.

Poster Session (8%): You will be divided up into groups of roughly 5 students. Each group will then prepare a poster 
discussing a type of natural disaster which will then be presented to the class near the end of the quarter. In 
this discussion you will want to address the risk, what damage it could do and what efforts could be made to 
mitigate the danger. Individual students will be graded on their participation in this project by the other 
members of the group while the presentation of the poster will be graded by the other members of the class 
and the instructor. You will be provided with detailed instructions for how the posters should be prepared.

Midterm(20%): One midterm will be given (the exact date will be announced ahead of time). The midterm is closed-
book. However, you will be allowed to bring one 4" × 6" note card containing any information you wish to 
the test. If you cannot make the midterm, arrangements can only be made for a make-up test if you contact 
me prior to the exam. Students can earn up to two extra credit points on the midterm by submitting up to 
two proposed multiple choice problems for the midterm by the Friday before the midterm is given.



VI. Methods of evaluation continued:

Final (29%): The final will be comprehensive (covering all areas in the course). As with the midterm the final is closed-
book but you may bring two 4" × 6" note cards containing any information you wish. Students can earn up 
to two extra credit points on the final by submitting up to two proposed multiple choice problems for the 
final by the last day of class.

Office Hour Visit Assignment (1%): I expect everybody to visit me in my office sometime during the second to third 
week in order for me to get to know you (and you me) and for me to better understand what you hope to get 
out of the course and to discuss any difficulties you may be having or suggestions you have to improve the 
course.

“Class Citizenship” (4%): This portion of the grade will depend on a number of factors. First and foremost it is expected 
that you will be considerate of their fellow students and me. You won’t come to class late, will be prepared 
when you arrive and won’t engage in behavior which disturbs the class or hinders your fellow students’ 
ability to learn. In addition it is expected that you will participate in class. If I have to warn you twice during 
a class to be quiet I will ask you to leave for the day. If I have to warn you three times during the quarter I 
may ask you to leave the class permanently. Cheating may also result in a loss of class citizenship points (if 
not more).

In addition to the above, cheating will not be tolerated. If you are caught cheating at the very least you can expect to get 
a zero on the assignment and quite possibly for the course. Depending on the infraction additional 
disciplinary action may be sought. 

Review Problems: During the quarter I will be providing you with review problems on the material we will be 
covering. I encourage you to examine these as they will be helpful in preparing for the tests and quizzes. As 
additional incentive, I will collect these often (2-3 times per week). While it is possible to get 100% in the 
course without turning in the review problems, turning these in can only improve your grade and will reduce 
the importance of the tests and quizzes in this course. For example, if you got 100% on all of these review 
sheets the total percent of the grade based on tests would be reduced from 69% to 57% with the review sheets 
accounting for the remaining 12%.  Performing less of the exercises will result in a smaller reduction in the 
importance of the tests. The exact procedure used is described on the next page.



Procedure for determining influence of review sheets on the grade

Without the review sheet questions, the average score based on the quizzes, midterm, and final would be given by:

€ 

Total Test % Score =  
0.20 ×

Quiz% + 0.20 ×
Midterm% + 0.29 ×

Final%
0.20 +0.20 +0.29

If a student has turned in review sheet questions this average will be calculated as follows:

€ 

Total Test % Score =  
0.20 ×

Quiz% + 0.20 ×
Midterm% + 0.29 ×

Final% + 0.15 ×
Re viewSheets%

0.20 +0.20 +0.29 +0.15 × Re viewSheets% /100( )

In essence work on the review sheets will be averaged into the test and quiz scores as a 100% score worth up to as much 
as 3/4 the midterm. Let us look at an example: You have done all the review sheets (earning 100% on these) but have 
unfortunately struggled on the tests (earning an average of 50% on these). In this case your % score on the tests and 
quizzes would become:

€ 

Total Test % Score =  0.20 × 50 + 0.20 ×50 + 0.29 × 50 + 0.15 ×100
0.20 +0.20 +0.29 +0.15

= 58.9

The table below shows some further examples. To read the table find the column corresponding to the review sheet 
score and and read down to the row corresponding to the tests & quiz score. 

0 25 50 75 100

50 50.0 52.6 54.9 57.0 58.9

75 75.0 76.3 77.5 78.5 79.5

85 85.0 85.8 86.5 87.1 87.7
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As can be seen the lower one’s test and quiz scores the larger the benefit in doing the review sheets.


