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What’s the Matter?
A Science Unit on Structure and Transformation of Matter
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Statement of Purpose
	Kentucky Curriculum:  Academic Expectations, Program of Studies, Core Content


	Academic Expectations

2.1   Students understand scientific ways of thinking and working and use those methods to solve real-life problems.

2.2   Students identify, analyze, and use patterns such as cycles and trends to understand past and present events

       and predict possible future events.

2.4   Students use the concept of scale and scientific models to explain the organization and functioning of living and 

        nonliving things and predict other characteristics that might be observed.

2.5   Students understand that under certain conditions nature tends to remain the same or move toward a balance.
Program of Studies: Understandings

SC-6-STM-U-1     Students will understand that all matter is composed of parts that are too small to be seen without
                             magnification.

SC-6-STM-U-2     Students will understand that no matter how substances within a closed system interact with one 
                             another, or how they combine or break apart, the total weight of the system remains the same.
SC-6-STM-U-3     Students will understand that chemical changes result in the formation of a substance that has 
                             different properties than the original substance.

SC-6-STM-U-4     Students will understand that not all substances that are mixed together will chemically combine.
                             Because of this, physical properties can be used to separate mixtures.

SC-6-STM-U-5     Students will understand that new ideas in science sometimes spring from unexpected findings, and
                             they usually lead to new investigations.
Core Content for Assessment

SC-M6 1.1.1     Students will explain how or why mixtures can be separated using physical properties.  A mixture of 
                          substances often can be separated into the original substances by using one or more of its 
                          characteristic physical properties.     DOK 2
SC-06-1.1.2     Students will identify and describe evidence of chemical and physical changes in matter.  In chemical 
                         reactions, the total mass is conserved. Substances are often classified into groups if they react in 
                         similar ways. The patterns that allow classification can be used to infer or understand real life 
                         applications for those substances.      DOK 2



	What do you want students to KNOW?
	What ATTITUDES or HABITS will students develop?

	· Mixtures vs. Compounds

· Chemical & Physical Properties

· Chemical & Physical Change

· Law of Conservation of Mass

· States of Matter (solid, liquid, gas, plasma)

	· Consider evidence to form an opinion

· Use evidence gathered through observations to draw conclusions

	What do you want students to UNDERSTAND?
	What SKILLS will students develop?

	· New ideas in science sometimes spring from unexpected findings and they usually lead to new investigations

· Change is necessary


	· Notemaking and summarizing

· Observation
· Compare/Contrast

· Classify

· Plan, present, and support information from investigations 


	What ESSENTIAL QUESTIONS will frame the learning?

	How can matter change?

How can matter/properties of matter be used to explain the world around you?

What would happen if matter were not conserved?



Culminating Assessment
	ASSESSMENT – Open Response
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On a very cold winter morning, your little sister wakes you up to get you to fix her bicycle.  She tells you the bicycle has two flat tires.  Your sister believes someone in the night, entered the garage and flattened her tires.  Because of your scientific knowledge, you know that her tires could have gone flat without someone sabotaging the bicycle.
A. Explain what happened to the bicycle tires.

B. Is the change in the tires an example of a physical or chemical change?  Explain your answer.




Rubric
	4
	3
	2
	1
	0

	Student gives correct answers for parts A and B.  All answers are clear and complete.  There is evidence of clear understanding of concept. 
	Student gives correct answers for parts A and B.  Answers are correct, but possibly unclear.  There is less evidence of clear understanding.


	Student answers one part (A or B) completely correct.  There is some evidence of understanding.  
	Student gives only parts of correct answers.  There is little evidence of understanding.  
	Response is totally incorrect or irrelevant.


Vocabulary
	Mapping the Vocabulary for the lesson/unit of study.


	Brainstorm the words students need for the unit/lesson.
	Ask yourself how you will CODE the essential words?  

	Essential to Know

· Chemical change
· Chemical property

· Conservation of Mass

· Matter

· Physical change

· Physical property

· States of matter

Important to Know

· Atom

· Boiling point

· Compound

· Conductivity

· Density

· Element

· Flammability

· Gas

· Hardness

· Liquid

· Malleability

· Mass

· Melting point

· Mixture

· Plasma

· Reactivity

· Solid

· Volume

· Weight

	Connect
	  X      Word Walls
· Power Decoding

· Word Spiders

· Associations

· See It, Say It, Show It

· Glossary

X      Concept Attainment

· Multiple Meanings

· Word Catcher
· Other_____________

	
	Organize
	· Prioritizing Vocabulary
· Key Vocabulary Concept Map

X      Categorizing

X      Concept Maps

· Fist List

· Word Banks

· Group and Label

· Three Way Tie

· Diagram to Die For

· Vocabulary Notebooks

· Other____________

	
	Deep Process
	· Visualizing Vocabulary
· Multi-Sensory Processing

· Storytelling

· Metaphors

· Defining Characteristics

· Etymologies

· Cinquains

  X      Compare and Contrast

  X      Crazy Connections

X      Other-_Acrostic Poem________

	
	Exercise           and Elaborate
	X      Vocabulary Games

X      Write to Learn

· Team Game Tournaments

· Vocabulary Carousel
· Effective Practice

· Three’s a Crowd

· Peer Practice

· Boggle

· Para-Writing

X      Other___Writing Explainations or Creative Writing in Task Rotation____



General Plans – Lesson Sequence
	DAY
	ESSENTIAL QUESTION
	GENERAL TOPIC
	ACTIVITIES
	VOCABULARY
	ASSESSMENT

	1
	How can matter/properties of matter be used to explain the world around you?
	Matter
	1) Mystery Box
2) Reading Handout – Notemaking – 4 – 2- 1 Free Write
3) BrainPop – states of matter

4) Word Spider – (states of matter)

	atom, compound, element, matter, mixture, solid, liquid, gas, plasma 
	Identify 10 objects around the room.  Give state of matter and determine if mixture or pure substance
Homework: Imagine you are plasma.  Explain how you feel about not being considered a solid, liquid, or a gas.

	2
	How can matter/properties of matter be used to explain the world around you?
	Physical Properties
	1) Review States of Matter by asking students to make an icon for each State of Matter

NEW AMERICAN LECTURE – PHYSICAL PROPERTIES
2) Lecture – Mass and Weight (have many objects weighing one pound to demonstrate how mass does not indicate size)
3) Students describe mass/describe weight
4) Students compare/contrast mass & weight (Y Diagram)
5) Students find mass of various objects

6) Lecture – Volume (regular/irregular objects)

7) Students find volume of regular and irregular objects
8) Math Recipe Strategy – how find volume of regular/irregular objects


	mass, physical properties, volume, weight
	Student measurements of mass and volume

	3
	How can matter/properties of matter be used to explain the world around you?
	Physical Properties
	New American Lecture

1) Review properties from previous day

2) Lecture – Density
3) Density Lab Activity
4) Lecture – Malleability & Conductivity

5) Malleability & Conductivity Activity

6) Lecture – Other Properties (boiling point, color, hardness)

7) Complete Physical Properties Concept  Map


	color, density, hardness, malleability, conductivity, boiling point , melting point
	Provide students an object and students describe the object using it’s physical properties

Homework: Identify three physical changes you have undergone this school year?  How have those changes made you feel?

	4
	How can matter/properties of matter be used to explain the world around you?
	Chemical Properties
Chemical vs Physical
	1) Review – BOGGLE list physical properties and explain the meanings of each
2) Demonstration – burn something, pass around rusty object.  Students compare before/after changes
3) Lecture – Chemical Change

4) Describe chemical properties – students generate list of facts from chemical properties lecture
5) Compare/Contrast chemical and physical properties (Top Hat Organizer)

6) Place an object in the front of the class.  Have students generate a list of five things to describe the object.  Then add five more things to the list and add five more.  Classify them as chemical or physical properties.


	chemical properties, flammability, reactivity, 
	Categorize – provide students with examples of properties and categorize the properties as chemical or physical

	5
	How can matter change?
	Chemical and Physical Change
	1) Ask:  “How many of you have friends who behave different from you?”  Discuss the scenario.  Then state, “Just as you and your friends behave differently, so does matter”

2) UnitedStreaming Video – Physical Science Series: Properties of Matter (18 min)
3) Reading for Meaning – Chem/Phy Change

4) Peer Reading Strategy for handout – Chemical & Physical Change

5) Vocabulary Strategy – Crazy Connections (chemical change is like a ____, physical change is like a ___)

6) Assessment Activity


	chemical change, physical change
	Demonstrate change  of different objects and have students identify the changes as chemical or physical 

	6
	What would happen if matter were not conserved?
	Law of Conservation of Mass
	1) BrainPop – Law of Conservation of Mass

2) Reading Strategy – Do You Hear What I Hear?  Law of Conservation of Mass

3) Demonstrate Law of C of M by burning candle


	Law of Conservation of Mass
	Create a song, rap, or poem explaining the Law of Conservation of Mass.  Include at least two examples.  

	7
	How can matter/properties of matter be used to explain the world around you?
How can matter change?

What would happen if matter were not conserved?


	FIELD TRIP


	Field Trip to Chemical Plant in Calvert City.  Engineer discusses with the student how a product is produced in our area through chemical and physical change.  Chemical/Physical properties will be discussed as well as how the Law of Conservation of Mass is utilized.
	
	

	8
	How can matter/properties of matter be used to explain the world around you?
How can matter change?

What would happen if matter were not conserved?
	REVIEW UNIT
	1) Debrief field trip from previous day

2) Make acrostic for vocabulary word of choice – share with class

3) Jeopardy Review Game (Review Unit)

4) Reflective writing about field trip
	
	Reflective writing from field trip

	9
	How can matter/properties of matter be used to explain the world around you?
How can matter change?

What would happen if matter were not conserved?
	TASK ROTATION
	1) Students perform task rotation in class

	
	Task Rotation

	10
	How can matter/properties of matter be used to explain the world around you?
How can matter change?

What would happen if matter were not conserved?
	 UNIT TEST
	UNIT TEST
	
	Mutliple Choice and Open Response
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APPENDIX
Resources for teaching What’s the Matter?
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MYSTERY BOX
1. Have an Item wrapped up in a box.  Present the box to the class.  Shake the box and pose the question:

What question could you ask to figure out what is in the box?

2. Students generate a list of three questions

3. Questioning Strategy

Random call on the first student then student whip (students call on each other)

4. Generate a list on board

5. Make connection with Matter.  The list created is an example of the various ways we view matter. 
	Dirtmeister's Science Lab
on Matter
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Matter, matter everywhere.
There's matter in your hair.
Matter in the air.
There's even matter in a pear!
There's liquid matter, solid matter, and matter that's a gas.
Even you are matter, because you have volume and mass!

Okay, so maybe I'm not a poet, but that's how I describe the "stuff" we call matter. In trying to make sense of the universe, scientists have classified everything that exists into two broad categories: matter and energy. Simply stated, matter can be thought of as "stuff" and energy is "the stuff that moves stuff."

[image: image23.wmf]Now, if you take all the "stuff" in the world, you know that there are many different types. To further simplify things, matter has been broken down into three basic types, or "states of matter": solids, liquids, and gas. (Actually there are more than three, but we're going to concentrate on the main forms here.) 

http://teacher.scholastic.com/dirt/matter/whatmat.htm



ALL ABOUT ATOMS

Atoms are the basic building blocks of matter that make up everybody objects.  A desk, the air, even you are made up of atoms!

There are 90 naturally occurring kinds of atoms.  Scientists in labs have been able to make about 25 more.

Elements are made up of atoms, the smallest particle that has any of the properties of the element. John Dalton, in 1803, proposed a modern theory of the atom based on the following assumptions. 

· Matter is made up of atoms that are indivisible and indestructible.

· All atoms of an element are identical.

· Atoms of different elements have different weights and different chemical properties

· Atoms of different elements combine in simple whole numbers to form compounds

· Atoms cannot be created or destroyed.  When a compound decomposes, the atoms are recovered unchanged.

ATOMS ( ELEMENTS ( COMPOUNDS

SOLID BASICS

So what is a solid? Solids are usually hard because their molecules have been packed together. The closer your molecules are, the harder you are. Solids also can hold their own shape. A rock will always look like a rock unless something happens to it. The same goes for a diamond. Even when you grind up a solid into a powder, you will see little tiny pieces of that solid under a microscope. Liquids will move and fill up any container. Solids like their shape. 

In the same way that a solid holds its shape, the atoms inside of a solid are not allowed to move around too much. This is one of the physical characteristics of solids. Atoms and molecules in liquids and gases are bouncing and floating around, free to move where they want. The molecules in a solid are stuck. The atoms still spin and the electrons fly around, but the entire atom will not change position. 

Solids can be made up of many things. They can have pure elements or a variety of compounds inside. When you get more than one type of compound in a solid it is called a mixture. Most rocks are mixtures of many different compounds. Concrete is a good example of a manmade mixture.

LIQUID BASICS

The second state of matter we will discuss is a liquid. Solids are hard things you can hold. Gases are floating around you and in bubbles. What is a liquid? Water is a liquid. Your blood is a liquid. Liquids are an in-between state of matter. They can be found in between the solid and gas states. They don't have to be made up of the same compounds. If you have a variety of materials in a liquid, it is called a solution. 

One characteristic of a liquid is that it will fill up the shape of a container. If you pour some water in a cup, it will fill up the bottom of the cup first and then fill the rest. The water will also take the shape of the cup. It fills the bottom first because of gravity. The top part of a liquid will usually have a flat surface. That flat surface is because of gravity too. Putting an ice cube (solid) into a cup will leave you with a cube in the middle of the cup; the shape won't change until the ice becomes a liquid. 

Another trait of liquids is that they are difficult to compress. When you compress something, you take a certain amount and force it into a smaller space. Solids are very difficult to compress and gases are very easy. Liquids are in the middle but tend to be difficult. When you compress something, you force the atoms closer together. When pressure go up, substances are compressed. Liquids already have their atoms close together, so they are hard to compress. Many shock absorbers in cars compress liquids in tubes. 

A special force keeps liquids together. Solids are stuck together and you have to force them apart. Gases bounce everywhere and they try to spread themselves out. Liquids actually want to stick together. There will always be the occasional evaporation where extra energy gets a molecule excited and the molecule leaves the system. Overall, liquids have cohesive (sticky) forces at work that hold the molecules together.

LOOKING FOR A GAS

Gas is everywhere. There is something called the atmosphere. That's a big layer of gas that surrounds the Earth. Gases are random groups of atoms. In solids, atoms and molecules are compact and close together. Liquids have atoms a little more spread out. However, gases are really spread out and the atoms and molecules are full of energy. They are bouncing around constantly. 

Gases can fill a container of any size or shape. That is one of their physical characteristics. Think about a balloon. No matter what shape you make the balloon it will be evenly filled with the gas atoms. The atoms and molecules are spread equally throughout the entire balloon. Liquids can only fill the bottom of the container while gases can fill it entirely. 

You might hear the term vapor. Vapor and gas mean the same thing. The word vapor is used to describe gases that are usually found as liquids. Good examples are water or mercury (Hg). Compounds like carbon dioxide are usually gases at room temperature so scientists will rarely talk about carbon dioxide vapor. Water and mercury are liquids at room temperature so they get the vapor title. 

Gases hold huge amounts of energy, and their molecules are spread out as much as possible. With very little pressure, when compared to liquids and solids, those molecules can be compressed. It happens all of the time. Combinations of pressure and decreasing temperature force gases into tubes that we use every day. You might see compressed air in a spray bottle or feel the carbon dioxide rush out of a can of soda. Those are both examples of gas forced into a space smaller than it would want, and the gas escapes the first chance it gets.

PLASMA BASICS

Plasmas are a lot like gases, but the atoms are different because they are made up of free electrons and ions of the element. You don't find plasmas too often when you walk around. They aren't things that happen regularly on Earth. If you have ever heard of the Northern Lights or ball lightning, you might know that those are types of plasmas. It takes a very special environment to keep plasmas going. They are different and unique from the other states of matter. 

FINDING A PLASMA

You won't find plasmas just anywhere. However, there may be some in front of you. Think about a fluorescent light bulb. They are not like regular light bulbs. Inside the long tube is a gas. Electricity flows through the tube when the light is turned on. The electricity acts as that special energy and charges up the gas. This charging and exciting of the atoms creates glowing plasma inside the bulb. 

Another example of plasma is a neon sign. Just like a fluorescent light, neon signs are glass tubes filled with gas. When the light is turned on, the electricity flows through the tube. The electricity charges the gas, possibly neon, and creates plasma inside of the tube. The plasma glows a special color depending on what kind of gas is inside. 

You also see plasma when you look at stars. Stars are big balls of gases at really high temperatures. The high temperatures charge up the atoms and create plasma. Stars are another good example of how the temperature of plasmas can be very different. Fluorescent lights are cold compared to really hot stars. They are still both forms of plasma, even with different physical characteristics. 

WORD SPIDERS
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RECIPE:    Finding the volume of an irregular object____________________________              

INGREDIENTS (SUPPLIES NEEDED): ______________________________________

______________________________________________________________________

______________________________________________________________________

FIRST STEP: __________________________________________________________

NEXT STEP:  __________________________________________________________

NEXT STEP:  __________________________________________________________

NEXT STEP:  __________________________________________________________

NEXT STEP:  __________________________________________________________

RECIPE:    Finding the volume of a regular object______________________________              

INGREDIENTS (SUPPLIES NEEDED): ______________________________________

______________________________________________________________________

______________________________________________________________________

FIRST STEP: __________________________________________________________

NEXT STEP:  __________________________________________________________

NEXT STEP:  __________________________________________________________

NEXT STEP:  __________________________________________________________

NEXT STEP:  __________________________________________________________


[image: image7]
Mystery Mixture

In this activity, you will separate the various dyes that are found in an ink mixture.

Materials…

· Cup or beaker (clear, plastic)

· Black marker (not permanent)

· Pencil

· Strip of paper from a coffee filter (3 cm x 15 cm ~ size depends on size of cup)

· Tape

· Water

Procedure…

1. Place a pencil on top of a clear plastic cup.  Tear a strip of paper from a coffee filter.  Wrap one end of the strip around the pencil so that the other end just touches the bottom of the plastic sup.  Use tap to attach the paper to the pencil.

2. Take the paper out of the cup.  Using a water soluble black marker, make a small dot in the center of the strip about 2 cm from the bottom of the strip.

3. Pour water in the cup to a depth of 1 cm.  Lower the paper into the cup.  Keep the dot above the water.

4. Remove the paper when the water is 1 cm from the top.  Record your observations.

Analysis…

1. What happened as the paper soaked up the water?

2. Which colors make up the marker’s black ink?

3. Compare your results with those of your classmates.  Record your observations.

4. Before doing this activity, did you think of ink as a pure substance?  Why is the ink called a mixture?

Answers…

The ink in the dot separated into several colors and moved up the paper.  If you use different brands, differences in the order and color of ink can be seen.

	Hook
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	Choice A

	Choice B

	Cut out at least ten pictures of objects that have undergone a physical change.  Cut out at least ten objects that have undergone a chemical change.  Mount both set of pictures and write an explanation of each picture.

	Write a children’s story about how a snowman feels as he/she undergoes at least three physical changes.



	Choice C

	Choice D

	Research a local industry.  What do they create?  What chemical and/or physical changes occur to make their product?

Air Products

Alcan

ATOFINA

CC Metals & Alloys

Carbide Graphite

Celanese

Degussa

Fleetwood Homes

ISP Chemical

North Star Steel

Noveon

Wacker Polymer

Westlake Chemical
	Write a play and perform with a cast that includes Mr./Mrs. Solid, Mr./Mrs. Liquid, Mr./Mrs. Gas, Mr./Mrs. Plasma.

Be sure that each character describes himself/herself.


OPEN RESPONSE
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On a very cold winter morning, your little sister wakes you up to get you to fix her bicycle.  She tells you the bicycle has two flat tires.  Your sister believes someone in the night, entered the garage and flattened her tires.  Because of your scientific knowledge, you know that her tires could have gone flat without someone sabotaging the bicycle.

C. Explain what happened to the bicycle tires.

D. Is the change in the tires an example of a physical or chemical change?  Explain your answer.

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________
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________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

RUBRIC FOR OPEN RESPONSE

	4
	3
	2
	1
	0

	Student gives correct answers for parts A and B.  All answers are clear and complete.  There is evidence of clear understanding of concept. 

	Student gives correct answers for parts A and B.  Answers are correct, but possibly unclear.  There is less evidence of clear understanding.


	Student answers one part (A or B) completely correct.  There is some evidence of understanding.  
	Student gives only parts of correct answers.  There is little evidence of understanding.  
	Response is totally incorrect or irrelevant.
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