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Unit Overview


This unit was created to teach students about the three forms of matter.  In this unit the students will observe, classify, and identify solids, liquids, and gases.  Students will be able to use their observations to come up with ways in which they use some form of matter on a daily basis.  They will learn about the physical and chemical changes of matter, and how matter can be changed to form a new kind of matter.  Students will also learn about how changes in matter can affect the environment in both positive and negative ways.  This unit will allow students to experiment with the three forms of matter to see how they interact with each other.  Following the North Carolina Standard Course of Study for second grade science, this unit was created.

Pacing Guide

Day 1: What’s the Matter?

Activity: Students will observe objects that represent the three states of matter. Based on the student’s observation, they will be asked to define and describe, what is a solid, liquid and a gas, and document the characteristics of each in their science notebooks.

NCSCOS: 

3.01 Identify three states of matter: Solid, Liquid, and Gas.

3.04 Show that solids, liquids, and gases can be characterized by their properties

Assessment: Was not performed, will be administered at the end of the lesson on day 2.

Day 2: What’s the Matter?

Activity: Students will be in the elaboration phase of the lesson.  Students will be instructed to write in their notebooks how matter is important in their lives

. NCSCOS: 

3.01 Identify three states of matter: Solid, Liquid, and Gas.

3.04 Show that solids, liquids, and gases can be characterized by their properties

Assessment: The evaluation will be paper and pencil, and will be graded based on their correct response and points will be given for the characteristics explained.

Day 3: Hot and Cold Matter

Activity: Students will observe how temperature affects the three states of matter.  Due to the nature of the materials, the students will only observe and use an interactive website to demonstrate the affects of temperature on the different firms of matter.

NCSCOS:
3.02 Observe changes in the state due to heating and cooling of common materials.

3.03 Explain how heat is produced and can move from one material or object to another.

6.02 Cite ways people modify the physical environment to meet their needs and explain the consequences. (Social Studies)

Assessment: Was not performed, will be administered at the end of the lesson on day 4.

Day 4: Hot and Cold Matter

Activity: Students will use the interactive game on the KS2 website in order to simulate the heating and cooling of matter.  Students will take the quiz on the website.

NCSCOS:
3.02 Observe changes in the state due to heating and cooling of common materials.

3.03 Explain how heat is produced and can move from one material or object to

another.

6.02 Cite ways people modify the physical environment to meet their needs and explain the consequences. (Social Studies)

Assessment: Students will be graded on their responses to the quiz and also their definitions and explanations to the vocabulary.  Students will be asked to draw a picture of evaporation, melting, or some other form of change in matter.

Day 5: Dry Ice?

Activity: Students will learn about dry ice and how it is formed.  Students will also observe how dry ice goes from being a solid to a gas without turning into a liquid.

NCSCOS:

3.01 Identify three states of matter: Solid, Liquid, and Gas.

3.02 Observe changes in state due to heating and cooling of common materials.

3.05 Investigate and observe how mixtures can be made by combining solids, liquids, or gases and how they can be separated again.

Assessment: Assessment will be given on day six at the end of the complete lesson.

Day 6: Dry Ice?

Activity: Students will continue the lesson onto the elaboration phase.  Students will think of other things that go from being one form of matter to another, and the process in which it goes through.


NCSCOS:

3.01 Identify three states of matter: Solid, Liquid, and Gas.

3.02 Observe changes in state due to heating and cooling of common materials.

3.05 Investigate and observe how mixtures can be made by combining solids, liquids, or gases and how they can be separated again.

Assessment: Students will be evaluated on their participation.   Students will be assessed on the properties of dry ice and how it goes from being a solid to a gas, and why it skips the liquid phase.

Day 7: The Changes of Matter

Assignment: Students will learn to identify the physical and chemical changes of matter.  Students will create physical changes in matter and observe chemical changes in matter such as rusting.

NCSCOS:

3.06 Observe that a new material is made by combining two or more materials with properties different from the original material.

Assessment: Students will be assessed at the completion of the lesson.

Day 8: The Changes of Matter

Assignment: Students will continue to observe chemical changes in matter and document it in their science journals.

NCSCOS:
3.06 Observe that a new material is made by combining two or more materials with properties different from the original material.

Assessment: Students will be evaluated on their ability to identify physical and chemical changes in matter.  Students will be evaluated on their description of how the metal in the water begins to rust.

Day 9-10: The Changes of Matter

Assignment: Because it takes time for metal to rust, students will continue to observe and document the changes occurring in their cylinder of water.  Students will already have been assessed, but the will continue to observe and document.

What’s The Matter

Getting to Know Your Surroundings

Grade Level: 2nd Grade

Teacher Objective: Students will be introduced to the three states of matter.  Students will learn the three states of matter and how they are relevant to our lives.  Students will be able to identify and compare the three states of matter.

NCSCOS objective(s): 

3.01 Identify three states of matter: Solid, Liquid, and Gas.

3.04 Show that solids, liquids, and gases can be characterized by their properties.

Prior Knowledge Needed: 

Basic reading skills

Sorting skills

Five Senses (See, Touch, Hear, Smell, Taste)*

*All five senses will not be used in this lesson

Materials Needed:

Baggie of Solids

Cylinder of Water

Soda Bottle of Oil

2 Balloons (Helium filled (on a string), air filled)

Science Notebooks

Chart Paper

Power Point on Matter

Strategies:

Engagement: Based on the materials on your tables, can anyone tell me what we may be learning about today?  Is anyone familiar with the term, Matter?  Based on the materials in front of you, what do you think matter is?  As the students respond to the questions, the teacher will write their responses on a piece of chart paper.  After the students answer the questions, I will read the book, “What’s the World Made of?” by: Kathleen Weidner Zoehfeld.  Based on the book, students will be asked to document in their journals, What is Matter?

Exploration: Each student will be given a baggie of solids.  Students will be asked to observe the objects in the bag.  They will be asked to use their senses (touch, see), to describe the solids.  Based on the student’s observation, they will be asked to define and describe, what is a solid and document the characteristics of solids in their science notebooks.  Students will be instructed to put their solids back into the baggy, and the teacher will take them up.

Students will be asked to observe the containers of water and oil on their tables.  Based on the book, which state of matter is in these containers?  Students will be asked to observe the containers of liquids.  Based on their observations, students will define and describe, what is a liquid and document the characteristics of a liquid in their science notebooks.  The teacher will ask one student from each table to bring the container’s to the front of the class to be disposed of later.

Students will be asked to observe the two balloons at their tables.  Based on the book, what is in these two balloons?  Based on the student’s observations of the gases inside the balloons, students will define and describe, what is a gas and document the characteristics of a gas in their science notebooks.  The teacher will take up the balloons.

Explanation: Matter is a part of everything we do in our everyday lives.  Based on our observations today, can anyone give me an example of a solid that we use everyday? (Ask the same question for liquids and gases also)  The teacher will present a PowerPoint presentation of Matter to the class and ask different questions based on the presentation and the students observations, and compare the presentation to the definitions and description in their notebooks, aloud. 

Elaboration: Solid, Liquids, and Gases, make it possible for us to live on this earth.  From the examples given of solids, liquids, and gases, think about how these things make it possible for us to live on this earth.  Now think about what if we didn’t have matter, what will happen to the earth? Students will be instructed to write in their notebooks how matter is important in their live.

Evaluation: Students will be given a variety of pictures of different solids, liquids, and gases that exist as a part of everyday life.  Students will be asked to identify if the pictures are a solid, liquid or gas.  The students will respond with an explanation for how they know that the object in the picture is a solid, liquid, or gas.  The evaluation will be paper and pencil, and will be graded based on their correct response and points will be given for the characteristics explained.

References:

The Three States of Matter by: Mary Beth Masters (PowerPoint Presentation found on google)

http://www.ncpublicschools.org/curriculum/science/scos/2004/14grade2

Hot and Cold Matter

Grade Level: 2nd Grade

Teacher Objective: Students will observe the changes in matter due to heating and cooling.  Students will be able to see the effects that heating and cooling have on different types of matter.

NCSCOS Objective(s):

3.02 Observe changes in the state due to heating and cooling of common materials.

3.03 Explain how heat is produced and can move from one material or object to another.

6.02 Cite ways people modify the physical environment to meet their needs and explain the consequences. (Social Studies)

Prior Knowledge Needed:

Basic Understanding Matter

Characteristics of a Solid, Liquid, Gas

Five Senses

Basic understanding of temperature

Materials Needed:

Bunsen burner

Glass pot

Water

Freezer

Computer

Ice cubes

Strategies:

Engage: Can a solid be turned into a liquid?  Can a liquid be turned into a solid? Can a liquid or a solid be turn into a gas? What about a gas into a liquid or a solid?  If so, how?  

Exploration: Due to the nature of the materials, the students will be arranged around a table in which the teacher will use the materials.  Students will be asked to document what they observe.  I will ask the students’, how is ice made?  After which, I will how them some ice cubes that I have frozen previously.  I will ask the students to document if the ice cubes are a solid, liquid, or gas, and why.  I will introduce the students to the Bunsen burner.  After lighting the burner I will ask the students to document what they think will happen if I place the pot with the ice cubes in it, over the burner.  Then I will demonstrate what happens to the ice cubes when they are heated.  I will then ask the students to document in their journals what they observe.  Then I will ask the students what will happen to the liquid if we continue to heat it up and to document what they think.  Then I will demonstrate what happens to the liquid if it continues to be heated.  Students will document what they observe.  After demonstrating what happens to ice when it is heated, I will ask the class what they think will happen to the gas and the liquid if it is cooled.  Using the computer and projector, I will display KS2 Bite size website and go through the interactive lesson on the changes of matter.  As we go through the lesson, students will be documenting what they observe.

Explanation: Solids, Liquids, and gases change due to the heating and cooling of materials.  Heat can be transferred from one material to another.  Cooling of the materials can take more time to change that heating materials.  When an object is heated or cooled, it can take on another shape or form.  Based on your observations, document in your own words how a solid can become a liquid, a liquid can become a gas, and then back to a liquid and a solid?

Elaboration: People change the states of matter in order to produce other things that they need in order to survive.  Can you think of other solids that are changed in order to produce other things?  What are some consequences of people modifying states of matter they may harm the environment?  I will introduce them to pictures of states of matter that have been modified and the consequences of it.  I will explain and show pictures of acid rain and how it relates to the states of matter.

Evaluation: Students will be given time to go to the KS2 Bitesize website and go through the lesson and take the quiz.  Students will then be asked to write down various vocabulary words and the definitions as it relates to the changes of the stated of matter.  Students will be grades on their responses to the quiz and also their definitions and explanations to the vocabulary.  Students will be asked to draw a picture of evaporation, melting, or some other form of change in matter.  

References:

http://www.ncpublicschools.org/curriculum/science/scos/2004/14grade2
http://www.rockingham.k12.va.us/resources/elementary/2science.htm
http://www.bbc.co.uk/schools/ks2bitesize/science/materials/changing_state/play.shtml
Dry Ice?

Grade Level: 2nd Grade

Teacher Objective: Students will learn about dry ice and how it is formed.  Students will also observe how dry ice goes from being a solid to a gas without turning into a liquid. 

NCSCOS objective(s): 

3.01 Identify three states of matter: Solid, Liquid, and Gas.

3.02 Observe changes in state due to heating and cooling of common materials.

3.05 Investigate and observe how mixtures can be made by combining solids, liquids, or gases and how they can be separated again.

Prior Knowledge Needed: 

Properties of solids, liquids and gases

Five Senses (See, Touch, Hear, Smell, Taste)*

*All five senses will not be used in this lesson

Materials Needed:

Glass cylinder(s)

Dry Ice

Science Journals

Oven mitt(s)

Water

Tongs

Goggle

Plastic Wrap

Strategies:

Engagement: Before beginning the lesson I will place a covered cylinder of dry ice on each table.  Before the lesson, I will inform the students that they are not to touch the equipment until instructed to by the teacher.  I will also provide goggles, two oven mitts and a pair of tongs.  Does anyone know what the item is in front of you?  Is it a solid, liquid, or gas? How do you know?  How can ice be dry? Draw in your journal how the item looks.  As you draw make sure you document that the item is in solid form.

Exploration: After the students draw their pictures, I will give them a background of dry ice.  During the background, I will ask students questions to answer out loud to keep them engaged.  Then I will take a piece of dry ice and let them observe it out of the container.  (Students will not be allowed to uncover the containers on their desk) I will allow the students to touch it with the oven mitt and observe how it feels and reacts to being touched.  Then I will ask the question, how can we turn this solid into a liquid? How can we turn this solid into a gas?  Based on their previous knowledge, students should come up with answers such as heat it up or cool it off.  Then I will ask what do you think will happen if we pour hot or cold water on it?  Then I will designate one person per table to pour in either hot or cold water into their container of dry ice.  Students will observe and document what they see, hear and what the container feels like.  Students will be given another container of dry ice to pour in the opposite temperature of water to observe the dry ice.

Explanation: What did you observe?  Dry ice goes from being a solid to a gas when it is mixed with water.  Does the temperature of the water make a difference?  This process is called sublimating.  Dry ice is frozen carbon dioxide and is used to keep things cold.  The temperature of dry ice is –109 degrees Fahrenheit.  If touch without gloves, it will feel as if you were being burned.  Has anyone been frost bitten before?  What does it feel like? Dry ice feels the same way but worse, that is why we have to use insulated gloves when handling it.  Can anyone think of ways in which dry ice can be useful?

Elaboration: Dry ice goes from being a gas to a solid and back to a gas when it is cooled, or mixed with water.  Can you think of other things that change from solid to liquid, or from a gas to a liquid, or from a gas to a solid or liquid and what makes it change?  

Evaluation: Students will be evaluated on their participation.   Students will be assessed on the properties of dry ice and how it goes from being a solid to a gas, and why it skips the liquid phase.  This will be documented in their journals and they will use pictures of what they observed to explain the process of sublimation.

References:

http://www.dryiceinfo.com/science.htm
http://www.ncpublicschools.org/curriculum/science/scos/2004/14grade2

The Changes of Matter

Grade Level: 2nd Grade

Teacher Objective: Students will learn to identify the physical and chemical changes of matter.  Students will observe various changes of matter.

NCSCOS objective(s): 

3.06 Observe that a new material is made by combining two or more materials with properties different from the original material.

Prior Knowledge Needed: 

Properties of Solids, Liquids, and Gases

Materials Needed:

Pencil

Paper

Bunsen Burner

Glass cylinder

Water

Small piece of metal

Food coloring

Strategies:

Engagement: I will begin the lesson by boiling a cylinder of water over the Bunsen burner and ask the students what the boiling water is forming?  Is the matter being formed a solid, liquid, or gas?  How did I cause the liquid to become a gas?

Exploration: Students will be given a small piece of metal, a wooden pencil, and a cylinder of water.  Students will be asked to draw and describe each item.  They will also identify if the item is a solid liquid or a gas.  What are some of the ways that you described the pencil? The metal? The water?  These are the physical characteristics of these forms of matter.  Students will be asked to break the pencil.  How has the pencil changed?  Students will be asked to put the piece of metal into the cylinder of water?  How has the piece of metal changed?  Students will be asked to place two drops of food coloring into the cylinder of water.  How has the water changed?  Are these examples of physical or chemical changes?  We will observe the metal and water for the next few days to observe the changes?  Observe and document the changes in your science journals.  Students will be given the opportunity to observe and record the chemical change that occurs when water and metal mix together to form rust.
Explanation: Matter can go through both physical and chemical changes.  A physical change is a change in how matter looks, but not the kind of matter it is.  A chemical change is when new matter is formed.  Examples of chemical changes are burning, rusting, and cooking.  Can you think of other forms of physical changes in matter?  Chemical changes?

Elaboration: Can you think of ways that chemical changes in matter help and harm the natural environment?  Pollution can be a way that a chemical change in matter can harm the environment.  Can you think of what type of chemical changes cause pollution?  What is acid rain and how is it created?  

Evaluation: Students will be evaluated on their ability to identify physical and chemical changes in matter.  Students will be evaluated on their description of how the metal in the water begins to rust.  Students will also describe other various physical and chemical changes of matter.

References:

http://www.ncpublicschools.org/curriculum/science/scos/2004/14grade2
The Three States of Matter by: Mary Beth Masters (PowerPoint Presentation found on google)

Children’s Literature Resources

Non-Fiction

Title






Author

States of Matter              



Fiona McMullen

What is Matter?              



Don L. Curry

What is a Solid?             



 Jennifer Boothroyd

What is a Liquid?            



Jennifer Boothroyd

What is a gas?                  



Jennifer Boothroyd Ice to Steam: Changing States of Matter                 

            Penny Jonson

What Causes Acid Rain       



Isaac Asimov

Fiction

What is the World Made Of?                             
 Kathleen Weidner Zoehfeld
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