Physical or Chemical Change?
Teacher Background Information

This section is included for your own background knowledge

 and is not intended for direct student instruction.

The difference in these two types of change has been and will continue to be controversial.  For 5th graders, we need to try to keep it relatively simple but students should know that there are alternative views as to what constitutes a change that is classified as physical, chemical or both.

For our discussion let’s think of a physical change as a change that is reversible; the basic particles are not altered, although its shape and size may be changed.  In a physical change the matter remains the same, i.e. water, ice and steam are all H2O. Physical changes include changes in phase (like the boiling of water) and changes in the shape and size of the material.  Each of these are changes in the condition of the material without changing the basic composition.   

Examples:


Cutting material (wood, paper, cloth, etc)


Molded into new shapes (clay, mud, molten steel, etc)


Butter is melted


Water is boiled or frozen


Rubbing alcohol or water evaporates


Whipping egg whites (added air but still egg whites)


Magnetizing a metal (alignment of molecules but no new molecules)


Dissolving salt or sugar in water (still salt and water)


Glowing of the element of an electric range


Melting a sugar cube as opposed to burning a sugar cube

A chemical change on the other hand makes new substance/s.  The matter is different. The particles of the substance are broken apart and the atoms/molecules are re-arranged thus forming a new substance.  Signs of a chemical change include changes in color, odor, temperature, and a change in state without adding energy (ex. A gas is produced when you add baking soda and vinegar together).  
Examples:


Milk goes sour


Jewelry tarnishes


Bread becomes toast


Rust forms on metals


Burning of a match


Gasoline ignites


Hydrogen peroxide bubbles in a cut


Food scraps are turned in compost


Match is ignited


Antacid in your stomach


Body digests food


Frying an egg


Bread rising
Vinegar and baking soda reacting 
Burning a sugar cube (or burning anything else – combustion)  
While investigating these changes try to keep it simple but anticipate the difficult questions like the difference in melting and burning sugar.  Fortunately, students will explore these concepts in more detail when they take chemistry in high school.  
What State is this anyway?

Element S5P2b requires the students to be able to recognize the states/phases of matter of water. Fortunately, most of us are all familiar with the gas, liquid, and solid states of water and the fact that water changes between these states through the addition or reduction of heat energy.  Since these are changes don’t alter the basic composition of water (it is still H2O) – they are classified as a physical change.      
We should anticipate that our students will also ask us questions about plasma, the 4th state/phase of matter.  While plasma isn’t covered in the 5th grade standards, it is interesting for kids.  Plasma is currently thought to be the most common state of matter in the universe. Plasma consists of very hot ionized gas particles.  Stars consist primarily of plasma and there are billions of stars in the universe.  On Earth, lightning can heat up the air enough to generate plasma but it doesn’t last for very long.  Plasma TV’s contain tiny amounts of plasma contained in very small cells.  These cells, when illuminated with ultraviolet light, illuminate red, blue, and green phosphors thus creating the pixels of color on the screen.  Obviously, the process is more complicated but I suggest you let the student research beyond this.  Remember, plasma is not in the Georgia Performance Standards or an Element for 5th grade.  

