Matter
Lesson #2: Introduction to Matter
Time Frame: 60 minutes
Learning Standards: 

Science

Physical Science: Observable Properties of Objects and States of Matter
1) Sort objects by observable properties such as size, shape, color, weight, and texture.

2) Compare and contrast solids, liquids, and gases based on the basic properties of each of these states of matter.

Student will be able to:

1) Define and explain the properties of matter.
2) Model and describe atoms and molecules.

Resources and Materials: 
	Item
	Amount

	Science notebooks

	

	Containers for water
	2 (in bin)

	Water (not provided)
	(in classroom)

	Balls
	1-2 (or more) (in bin)

	5 x 8 index cards
	200 (in bin)

	Balloons
	1 bag (in bin)

	Needle
	1 (in bin)

	Corn oil
	1 (in bin)

	Magnifying glasses (Greylock and Brayton)
	10 (in bin)

	Small plastic containers of salt
	1-2 (in bin)

	Small plastic containers of water
	1-2 (in bin)

	Tooth picks
	2 boxes (in bin)

	Spice drops
	1-2 bags (in bin)

	Made balances

     Washers and paper clips

     Hooks and pins (to hang balances)
	3 (in bin from lesson #10)
1 container

1 container


Focus Activity:  Ask students to make a list of everything in the classroom.  Ask the students to work on their list in their science notebooks and share their list in small groups.  Then, ask one person from each group to share their ideas with the class and make a master list on the board.  Push the students understanding in new directions by asking questions such as, what do we breathe in?  What do we breathe out (exhale)?  What are the properties of these objects?  Leave the list on the board and refer back to it for other parts of the lesson.
Introduction:  Explain that all of the objects on the board may seem very different but they also all share some similarities.  The main similarity is that everything in this classroom is made of matter.  Ask students to write the word matter in their science notebooks, then brainstorm and write down what they know about matter.  Get contributions from different students and make a master list of ideas about matter on the board.  Then, ask the students to write down the properties of matter in their lab notebooks.  Review properties from the last lesson as necessary.  Properties of matter include how something looks (size, shape, color), feels (texture), smells, tastes, and sounds.  This is information that we gather from our senses.  Explain that all matter has properties. 
Activity:  

1) Start with a definition, explanation, and demonstration of matter.  Write the definition of matter (below) on the board.  Demonstrate and explain how matter has mass and volume by using a balance to measure the mass of a ball and a full container of water to show the volume of the ball (Drop the ball into the container of water to displace some of the water. Do this demonstration over the sink if possible, or have paper towels on hand).
2) Write the definitions for mass and volume on the board as well.  Explain that everything listed on the board (from the focus activity) is matter.     
Matter: has mass and takes up space (has volume)
a. Mass: the amount of matter in an object (measure using a balance like the ones used in the ball activity or a triple beam balance)
b. Volume: how much space matter takes up (can use water to see how much is displaced to measure volume)
3) Then do a demonstration with air and balloons that shows how air has mass and volume.  Blow up two balloons so that they are roughly equal in size.  Tape one balloon to either end of a wooden dowel (balance).  Hang the balance so that the balloons are equally balanced.  Place a drop of cooking oil on the surface of one of the balloons and insert a long pin into the balloon.  Allow the balloon to deflate and make observations as a class.  Discuss the following questions: What happens to the balloon that is punctured?  Why? (Relate to volume.)  What happens to the balance?  Why?  (Relate to mass.) 
4) Give each student a 5x8 note card and ask them to fold it in half both ways (creating four sections).  Instruct them to complete a vocabulary card for matter by doing the following in each section (post these instructions on the board):
a. Write the word: matter
b. Define the word: matter: has mass and takes up space (has volume)
c. Draw a picture showing matter, involving mass and volume.
d. Use the word matter in a sentence. 
5) When students are done with the vocabulary cards pass out a magnifying glass to each student.  Explain the function of the magnifying glass.  Then, provide them with some objects to observe using the magnifying glass such as rocks, leaves, etc.  They may also observe their fingers or clothing fabric.  Explain that the students just observed the small parts of objects around them.  However, all matter is made of even tinier particles that can’t be seen, even using a high powered microscope.  Write the following sentence on the board.  All matter is made of tiny particles called atoms.  Tell the students that everything from the list on the board (from the focus activity) and all matter is made of atoms.
6) If possible, use a computer projected on a television screen to show the following website.  It starts with a view of the Milky Way Galaxy and magnifies to the level of a quark.  You may choose to simply go the level of an atom or show the parts of an atom.  You can also show the process in reverse.  This is a good way to give students a sense of how much matter exists in the universe and how tiny atoms and molecules are. http://micro.magnet.fsu.edu/primer/java/scienceopticsu/powersof10/index.html 
7) Students may wonder how matter can be so different if all matter is made of atoms.  Tell the students that different objects are made of different types of atoms and some types of matter are made of molecules.  Molecules are made of two or more atoms bonded together. 
8) Place a container of salt, a container of water, and a balloon that you inflate with your breath (a mixture of carbon dioxide, oxygen, and nitrogen gases) in front of the class.  Tell students that they will make models of the molecules of salt, water, and carbon dioxide.  Have students make models of molecules using the spice drops and toothpicks provided.  Students can work in small groups and each student can make one type of model and then compare and contrast.  Write the following information on the board for students to use in constructing their model and designate different colors of spice drops to represent different types of atoms:
a. NaCl – Salt (sodium chloride)
b. H2O – Water
c. CO2 – Carbon dioxide - you can also make models of Oxygen (O2) and Nitrogen (N2)
Ask students to draw a picture of their molecule in their science notebooks and label the different atoms. 
9) Discuss the different models with the class.  How are the models different?  How are they the same?  What represents atoms in the models?  How do the models represent molecules?  How does an atom compare to a molecule?  What are the differences between salt, water, and carbon dioxide?  This discussion may serve as a hint of what is to come: solids, liquids, and gases. 
Closure:  Discuss the following questions as a class.  What does all matter in the universe have in common?  How are you like a glass of water?  (Both are matter, made of atoms, have properties, etc.)  How are you different from a glass of water?  (Different shape, size, color, smell, texture, etc.)
Assessment: Science notebook responses and drawings, matter vocabulary card, molecular models, and participation in class discussions
