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What’s the Matter with Matter?!
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Download all Associated Files for this lesson from our Website



Purpose:

The purpose of this lesson is to teach students the properties and relationships of matter and atoms. The students will explore the effects of heat on the motion of atoms and how it is related to physical phase changes. They will also compare the physical properties of pure substances that are both independent of (density, melting point, boiling point, and solubility) and dependent on (volume, mass, and weight) the amount of matter present. In learning and exploring these concepts, students will start forming the basic blocks of science that they will continue to build upon in subsequent education.
Summary: 
Since matter is anything that has mass and takes up space, almost everything we interact with on a daily basis is made up of matter, and all matter is made up of atoms. All matter exists in one of five states: gas, liquid, solid, plasma, and the Bose-Einstein Condensate. For every substance, heat decides in which state of matter it momentarily exists because heat affects the motion of atoms. As heat is added to a substance, atoms get more excited, move faster, and expand. Matter can be described in terms of physical properties, which can be observed and measured without changing the identity of the substance under observance. Physical properties can be categorized into what is dependent on and independent of the amount of substance present. 

Keywords:
matter, atoms, states of matter, phase change, physical properties
Subject: 
· Science, TEKS: 6.6: Matter and Energy. The Student knows matter has physical properties that can be used for classification.
· Science, North Carolina Essential Standards 6.P.2: Understand the structure, classifications and physical properties of matter.
Grade Level:  6th
Learning Objectives: 

After this lesson, the student should be able to:

· Recognize that all matter is made up of atoms and know that atoms of the same element are all alike but not like atoms of different elements. 
· Explain the effect of heat on the motion of atoms

· Know and explain the different states of matter and how that relates to heat

· Compare physical properties of matter that are determined by the amount of matter to the properties that are not determined by the amount of mater
Time Required:  
One class period about an hour long

Materials: 

Pen/Pencil

“What’s the Matter with Matter?” student worksheet

Optional: Cut-outs of “atoms” provided in power point for each student

Vocabulary / Definitions: 

· Matter – anything that has mass and takes up space

· State of Matter – physical property that is dependent on temperature and pressure and occurs in five forms – solid, liquid, gas, or plasma, Bose-Einstein Condensate
· Physical Property – Any characteristic of a material that can be observed or measured without changing the identity of the material. These are properties that can be observed with our senses.

Background and Concepts for Teachers: 

Read over the definitions above, and click through the PowerPoint presentation alone before presenting it in class. Be sure to have a grasp of each concept to be able to field student questions if needed.

Lesson Introduction / Motivation: 
Begin the lesson with the first slide of the attached power point that asks the students what they have in common with a variety of random things (a cactus, the queen of England, manatees, etc.). The answer is “all are made of matter.” The purpose of this is to get the students thinking about the concept of matter and to realize that it is a subject which affects everything. 
Presentation/Explanation: 

There is a PowerPoint attached for the lesson presentation.
Activity/Application:
The activities that go along with this lesson are designed to give the students an opportunity to interactively learn and demonstrate the properties of matter, atoms, and heat. They are intended to be carried out throughout the power point, and the presentation specifies when to pause and complete an activity. There are three parts to this activity:

1. In the first part, the students will be assigned a different “atom.” These atoms look like this: 
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Depending on your preference and the number of students in your class, you can choose to assign these atoms in a number of ways: print and cut out copies of these atoms to hand out to students individually or number the atoms and assign students numbers, etc. Once the students all have an atom, they will get up and organize in the classroom by like atoms. This is a demonstration that while all matter is made up of atoms, atoms of different elements are different. 

2. In the second part of this activity, the students will “act” like atoms at different heats. On the power point slide #10, three different temperature levels will appear (hottest, coldest, and middle). When each appears on the screen, the students will space around the room to act like atoms at that heat. For example, when the screen says “hottest,” the students should act like gas and spread out evenly around the room. 

3. The last part of the lesson includes a worksheet on physical properties. In Part A of this worksheet, the students will categorize properties between whether they are dependent on or independent of the amount of substance at hand. In Part B of the worksheet, the students will create something out of their “atom” by drawing it, and then they will write down its physical properties in the table on the worksheet.
Lesson Closure: 
To close the lesson, have all the students pick a partner. Between partners, the students must discuss two things: the physical properties of their object and one thing they learned about matter or atoms in that lesson. Then have 2 or 3 students present the objects they came up with in front of the class and explain its different physical properties. 

Assessment/Evaluation: 
Have the students turn in their worksheets and take it for a grade. Since the answers to Part A were given and discussed in the power point, the grade could be based on completion or based on creativity and properties used in Part B. Go through the worksheets and get a grasp on what the students knew and didn’t know and be sure to go over weak spots in subsequent classes. 
Safety Issues:
The activity for this lesson involves having the students move around the classroom, so be sure that the aisles and floor-space are clear. Move tables/desks for safety if necessary.  The students will also be “acting” like atoms at different heat levels, so be sure to remind the students to be respectful of their classmates’ space. 
Resources: 
http://www.chem4kids.com/ 
http://www.columbusmuseum.org/
References: 

http://www.youtube.com/watch?v=HAPc6JH85pM
http://www.youtube.com/watch?v=-CwnAxylyFo
www.coe.unt.edu/sites/all/files/xtreem/7science/Perodic.ppt
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