MATTER AND ITS CHANGES
INTRODUCTION


WORKSHOP LEADER'S PLANNING GUIDE

PROPERTIES OF MATTER   Section 1
Matter comprises the portion of the universe that is not energy, or, most of what we feel touch and see. Matter takes up space (volume) and has inertia (mass).

In this subtopic, matter is described through its properties because most classification systems are based on one or mom properties. General properties describe all matter, while other, mom specific properties describe the type of matter. Physical properties, rather THAN chemical properties, are the major focus of this subtopic.

Naive Ideas
1. 
Gases are not matter because most are invisible. 
2. 
Gases do not have mass. 
3. 
A "thick" liquid has a higher density than water. 
4. 
Mass and volume, which both describe an "amount of matter," are the same property. 
5.  
Air and oxygen are the same gas. 
6. 
Helium and hot air are the same gas.


STATES OF MATTER   Section 2
Ordinary matter exists as solid, liquid or gas. (These states are sometimes referred to as "forms of matter" or "phases of matter'). This section begins with a recap of the properties of each state, proceeds through several activities involving change of state and accompanying processes, and concludes with several more activities whose purpose is to model the particulate description of each state. Leaders are strongly urged to combine the modeling activities (microscopic) with the change of state activities (macroscopic). Furthermore, all activities am sequenced from solid to‑liquid‑to‑gas state, accompanied by energy changes. More activities relating to change of state are found in the ENERGY and in the BEAT modules. Activities relating to liquids and gases are found in Forces in Fluids. Workshop leaders are encouraged to use any of these in conjunction with the activities in Matter and Its Changes.

Naive Ideas
1. 
Expansion of matter is due to expansion of particles, rather than to increased particle spacing. 
2. 
Particles of solids have no motion. 
3. 
Relative particle spacing among solids, liquids and gases (1:1:10) is incorrectly perceived and not generally related to the densities of the states. (Microscopic model does not represent macroscopic properties). 
4. 
Materials can only exhibit properties of one state of matter. 
5. 
Particles possess the same properties as the materials they compose. For example, atoms of copper are "orange and shiny," gas molecules are "transparent" and solid molecules are ‑hard." 
6. 
Melting/freezing and boiling/condensation are often understood only in terms of water.

THE PARTICULATE NATURE OF MATTER   Section 3
In everyday life, FAMILIAR substances are viewed mainly in terms of their uses, such as detergents for cleaning, wax for polishing, and insecticides for exterminating. However, the NAME of a substance implies much more than its use. To the scientist, "water" conjures up not only a state of matter, a useful solvent, but also a chemical formula, H20, which represents tiny particles called molecules. KINETIC THEORY provides a convenient way of explaining many observable properties and changes in matter ‑ the MACROSCOPIC world ‑ in terms of particle arrangement and behavior ‑ the MICROSCOPIC world.

The ability to describe matter at the particulate level is necessary for explaining physical or chemical changes, fluid behavior, and some properties of mixtures. It is fundamental to an understanding of MATTER, yet the particulate model is not intuitive. Misconceptions about states of matter on the microscopic level abound. When describing physical and chemical changes, particle structure, motion, distribution, and conservation are often ignored or incorrectly represented.

Previous subtopics, PROPERTIES OF MATTER and STATES OF MATTER included many activities involving the macroscopic level. From this experiential base, the microscopic level can be addressed in this subtopic, THE PARTICULATE NATURE OF MATTER.

Naive Ideas

1.
Particles viewed as mini‑versions of the substances they comprise: se: oxygen molecules are invisible, water molecules are tiny droplets, and diamond molecules are hard. (3A4)

2.
Particles misrepresented in sketches: no differentiation is made between atoms and molecules. (3A6).

3.
Particles misrepresented and undifferentiated in concepts involving elements, compounds, mixtures, solutions, and substances. (3A7, 3A8, 3A9, 3A11).

4.
Frequent disregard for particle conservation and orderliness when describing changes. (3A6).

CHANGES IN MATTER

Matter undergoes physical and chemical changes. Physical changes do not alter the type of matter present. Chemical changes, however, result in the formation of new substances with new properties. Whereas physical changes involve only the spacing and order of particles, chemical changes involve a rearrangement of particles into new combinations. All changes in matter are accompanied by energy changes, however subtle. All changes illustrate conservation of matter and energy. The total mass and energy remains constant after either physical or chemical changes.

Ibis subtopic includes activities which distinguish between physical and chemical changes, confirm that energy is involved in all changes, and verify conservation of matter. An attempt has been made to combine the macroscopic and microscopic views of matter described in previous subtopics by observing changes and then attempting to explain some on a particulate level.

Naive Ideas

1. 
Absence of conservation of particles during a chemical change. (4A4).

2.

Chemical changes perceived as additive, rather than interactive. After chemical change, the original substances are perceived as remaining, even though they are altered. (4A3)

3.
Failure to perceive that individual substances and properties correspond to a certain type of particle formation of a new substance with new properties is seen as simply happening, rather than as a result of particle rearrangement (4A3, 4A4)
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