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Letter 
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An overview of the physical sciences: physics, chemistry, Earth science and astronomy. 
Content is taught at a conceptual level using basic math such as ratios, square roots, 
scientific notation, graph interpretation, slope and simple algebra. Intended for non 
science majors looking for a broad understanding of the physical universe. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Apply appropriate scientific models and use academic vocabulary in the 
explanation of demonstrations and natural phenomena. 

B. Synthesize ideas from across the content of the course to construct, use, and 
present arguments to support scientific claims. 

C. Describe the role of the scientific method, repeated, independent experimentation, 
and error analysis in the development of scientific theories, such as energy 
conservation, energy and mineral resources, medicine, engineering and 
agriculture. 

D. Integrate science in his or her personal life through informal learning 
opportunities such as museums, national, state and county parks and open spaces, 
science projects, non-fiction media and current events. 
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E. Recognize the role of science education in preparing people for increased 
opportunities of employment. 

V. CONTENTS 
A. Measurement and Fundamental Properties 

I. Measuring length, area, volume, and mass 
2. Density of materials 
3. Scientific Method 

B. Motion, Forces and Energy 
I. Motion of objects as related through the concepts of position, displacement, 

speed, velocity and acceleration 
2. Interpretation of distance versus time and speed versus time graphs 
3. The relationship between a net force and the motion of an object 
4. Explain how action and reaction forces are related to each other 
5. The relationship between net force, work, and kinetic energy 
6. Conservation of energy, and how energy is transformed from one form to 

another 
7. The nature of heat (thermal energy) and heat transfer (conductive, convective 

and radiant), temperature scales, specific heat capacity and thermal expansion 
8. Interactions through Universal Gravitation: weight, projectile motion, circular 

and elliptical orbits 
C. Electricity and Magnetism 

1. Electric charge, how charge is transferred and charge relationships through 
Coulomb's law 

2. Models of electric current and the relationships between voltage, current and 
resistance 

3. Simple electric circuits and the differences between series and parallel circuits 
D. Structure of Matter 

I. Use a particle model to explain properties of the phases of matter (solids, 
liquids, gases and plasmas) 

2. Classification of matter as elements, compounds and mixtures 
3. Atomic theory and the basic atomic structure including the relationships 

between sub-atomic particles 
4. Periodic Table of the Elements and the description of periodic trends in 

relation to atomic structure 
E. Changes to Matter 

I. The bonding of atoms, ions and molecules through ionic, covalent and polar 
interactions 

2. Chemical vs. physical changes 
3. The nature of solutions, concentration and pH 
4. Acid-base and oxidation-reduction reactions and energy transfer in reactions 

F. Waves and Light 
I. Longitudinal and transverse waves 
2. Properties and behavior of sound 
3. Doppler effect and interference 
4. Origin of electromagnetic radiation and the electromagnetic spectrum 
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5. Visible light and the relationship between wavelength (or frequency) and 
color 

6. Reflection and refraction of waves 
G. Earth Materials and Processes 

1. Minerals, rocks and the rock cycle 
2. The structure and composition of Earth 
3. Plate tectonics and its relationship to the formation of oceans, continents and 

mountains 
4. Volcanoes and earthquakes as natural hazards and their relationship to plate 

tectonics 
5. Weathering, erosion and biogeochemical cycles 

H. Formation and History of Earth 
1. Radioactivity, radiometric dating and the age of Earth 
2. Relative dating principles, fossils and the four main geologic periods 
3. The processes of accretion and differentiation 
4. Origin of the Moon 
5. The history of life on Earth and its effects on the atmosphere 

I. Atmosphere, Weather and Climate 
1. Structure and composition of the atmosphere 
2. Energy in the atmosphere 
3. Relationships between temperature and water in the atmosphere 
4. Local, regional and global climate factors, including ocean currents 
5. Climate change, ice ages and the greenhouse effect 

J. Earth's Place in the Solar System 
1. Earth-Moon system: Lunar phases and tides 
2. Earth-Sun system: The seasons 
3. Differences and similarities between inner and outer planets 
4. Meteors, comets and asteroids 

K. Stars and Galaxies 
1. Thermonuclear fusion and gravitational collapse 
2. The life cycle of a star 
3. Spectroscopy and the composition of stars 
4. Our sun in comparison to other stars and the relationships between color, 

luminosity and temperatures 
5. Galaxies 
6. Cosmic background radiation, doppler shifts and the Big Bang 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class assignments 
a. Analyze and respond to critical thinking questions on topics ranging from 

all subjects covered in the content section of this outline, including 
kinematics and dynamics, electricity and magnetism, waves and light, 
chemical reactions, plate tectonics, climate and weather, etc. 

b. Group problem solving and summarizing to promote the communication 
of concepts and ideas ranging from all subjects covered. 
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c. Vocabulary building activities such as dictionary pages and flashcard 
exchanges. 

d. Field trips to museums, national, state and county parks, and open spaces. 
2. Out-of-class assignments 

a. Reading assignments from the textbook and supplementary handouts. 
b. Homework problem sets assigned from the textbook. 
c. Activities and projects that include museums, national, state and county 

parks and open spaces, science projects, non-fiction media, or current 
events. 

B. Evaluation 
I. Participation in in-class assignments. 
2. Completion of homework problem sets. 
3. Chapter quizzes emphasizing the vocabulary and selected problems assigned 

from the text or done in class as guided practice. 
4. Rubrics for evaluating activities and projects. 
5. Two midterm exams representing problems from cumulative chapters covered 

to date. 
6. A comprehensive final assessing topics from throughout the course content. 

C. Textbooks and other instructional materials 
1. Hewitt, Suchocki, and Hewitt "Conceptual Physical Science," (4th edition, 

2008), Pearson Press. 
2. Presentation equipments, including a laptop computer and LCD projector. 
3. Animated media included with text and from on-line sources such as 

hyperphysics.phy-astr.gsu.edu and usgs.gov. 
4. Demonstration equipment such as projectiles, generators, buoyancy models 

and globes. 
5. Rock, mineral and fossil samples as well as maps that show where specific 

rocks and other geologic features are found. 
6. On-line data and graphics from sources such as nasa.gov, usgs.gov and 

noaa.gov. 
7. Videos and clips from pbs.org/wgbhlnova and other documentary series. 
8. Supplementary handouts including print versions of news stories and journal 

articles as well as instructor developed materials. 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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