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	Physical Science, at the 9-12 level, helps the students see their world, not only from a more in-depth perspective; but it also provides an understanding of that world enabling the students to see possibilities and probabilities for their future.  To see science in action, to observe iron filings demonstrate magnetic polarity, to note the changing forces with the various simple machines—this is to open the mind to science.  However, to understand why things work as they do, why and how there are magnetic poles and that they are not constant, that no work is lost with the simple machines (it is just what or whom is doing more of the work that changes), that energy is not some nebulous phenomena, but comes from specific sources—this is to open the imagination to all that science can be.  This is the goal for physical science at the 9-12 level.  The students will not simply be witnesses to science’s great accomplishments.  Instead, they, too, will be scientists—making their own observations, conducting their own experiments, and deriving their own hypotheses or theories.  Perhaps, they will also experiment enough to discover something previously unknown to us all.


	Initially, the 9-12 students review what was learned at the 6-9 level.  The Periodic Table and Bohr Model—encompassing much of the scope of chemistry in the lower elementary classroom—becomes simply chemistry’s introduction.  Now the students learn about how scientists’ decided on the configuration of the Periodic Table and how atoms form bonds with other atoms to make compounds.  An exploration of compounds, mixtures, and solutions follows with the students experimenting with various examples of each and the properties that make them so.  Ions are then discussed in preparation for lessons on chemical reactions.  Finally, their knowledge of chemistry to this point enables the students to look at which elements, in combination, make up various acids and bases, as well as other familiar objects in their environment.  The study of chemistry incorporates history by learning first about the alchemists and then moving on to famous chemists throughout history; language (written reports on chemists as well as the elements); mathematics (when configuring balanced equations); and, the study of biology and cosmology when discussing the origin of atoms—the building blocks of life.


	The study of energy, force, and motion takes the students on a journey to see the cycle of all the activity they observe in their world.  Beginning with energy, they learn that it is what powers our world.  Already having a knowledge of the sun’s composition and its origin, now the students discover how it is responsible for powering all the most basic of movements—including their own (however indirectly).  Then, they move on to the study of various types of forces, electricity and magnetism, and through experimentation the students learn about the forces around them and the patterns scientists use to recognize them in nature.  Finally, simple machines and the forces impacting them are explored.  The study of scales, gravity, friction, inertia and distances is reviewed before going into greater detail concerning the impact they have on the pulley, lever, and inclined plane.  The students learn to recognize various classes of each of these simple machines in their everyday lives and become more aware of why certain machines are easier to use in certain situations than others.  They can also experiment with making their own simple machines based on the laws of physics they learn in this area of study.  Therefore, through the study of history (the origin of machines), mathematics (calculating amount of force needed for the various machines), and Earth Science (learning about plate tectonics when discussing magnetic poles), physical science becomes a more concrete and applicable area of study for the 9-12 student.


	The study of light and sound are then presented to the students with a focus on reflection and refraction (color), wave lengths, sound waves and music.  This area begins with a basic understanding of energy transformations and moves quickly on to learning that radiant energy takes the form of light.  The students conduct experiments concerning light and notice its peculiar qualities—that it generally travels in a straight line (except through water) and how it can be bent, reflected, or refracted.  Then, the electromagnetic spectrum is reviewed and the students discover why different wavelengths are important to us.  They learn the answer to that all important childhood question “why is the sky blue?” and they begin to understand why we are able to see colors.  Students also experiment with light and microscopes and learn about optical illusions and why the brain perceives things the way it does.  Sound waves are then explored and the students experiment with why we are able to see some things happen before we are able to hear it.


	These areas of the physical science curriculum provide the students a greater awareness of the world around them and helps give them a more solid foundation for the other areas of the curriculum.  It is with the physical sciences that students are able to answer many of the seemingly unanswerable questions.  They learn that there are answers for some things that sometimes seem out of our grasp.  However, they also learn that scientists are still searching for some of those answers, but with their own experimentation and knowledge of historical scientific discovery, they know that they might be the ones to answer those questions.  Throughout history, science has been seen as mystical, otherworldly, and bizarre.  Scientists, in turn, have been seen as conducting witchcraft or simply grasping at straws.  Now, however, students see that through all the trial and error and constant need to rely on a hunch or simply guess, science and scientists have been able to provide some solid answers to our questions and a solid foundation upon which an even greater understanding of our Earth can arise.  With this hands-on study of science, the students learn to become comfortable with science, as opposed to fearing it, and can even feel strong enough with the concepts to manipulate it—no longer fearing the outcome if they decide to deviate from the norm and try something new.


