
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science 

	Recommended  Days of Instruction: 5-6
	(one day equals 45 minutes)

	Standard(s) addressed:  

	5-4  
The student will demonstrate an understanding of properties of matter. 


(Physical Science)

Properties of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-4.2    
Compare the physical properties of the states of matter (including volume, shape, and the movement and spacing of particles).


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Matter and Its Properties: Exploring Phases of Matter

http://player.discoveryeducation.com/index.cfm?guidAssetId=4CBAFE96-6F6E-49B7-81C1-6A2450DAB5A1&blnFromSearch=1&productcode=US
This program explores the four different phases of matter including solids, liquids, gases, and plasma. The example of water changing from ice to water liquid to steam gas illustrates the difficult principle of energy affecting changes in phase. The role that energy loss and gain play in phase changes is illustrated through colorful animated graphics. Concepts and terms such as melting, freezing, vaporization, condensation, and sublimation are illustrated using common everyday examples.

Properties of solids, liquids and gases

http://www.chem4kids.com/files/matter_solid.html 
Properties of all liquids

http://www.chem4kids.com/files/matter_liquid.html
Properties of all gases

http://www.chem4kids.com/files/matter_gas.html
States of matter
http://www.harcourtschool.com/activity/states_of_matter/index.html
Measuring volume:

http://www.eduplace.com/cgi-bin/schtemplate.cgi?template=/kids/mw/help/eh_popup.thtml&grade=4&chapter=18&lesson=6&title=Volume&tm=tmfe1806e  A review of how to measure the volume of a rectangular solid.

How to measure the volume of a liquid

http://www.bgfl.org/bgfl/custom/resources_ftp/client_ftp/ks2/maths/measures/index.htm 

White Board activity

http://www.echalk.co.uk/Maths/dfes_numeracy/Assets/measuring_cylinder_flash.swf 

 Interactive game to fill containers with the correct volume:

http://pbskids.org/cyberchase/games/liquidvolume/liquidvolume.html.  
	See Science Module 5-4.2

	From the South Carolina Science Support Documents:

Assessment Guidelines:

The objective of this indicator is to compare the physical properties of the states of matter; therefore, the primary focus of assessment should be to detect ways the physical properties of solids, liquids, and gases are alike and different, including their volumes, shapes, and movement and spacing of particles.  However, appropriate assessments should require students to interpret a diagram of particles of matter in solids, liquids, and gases and to recognize which diagram of particles is associated with which state of matter based on the movement and spacing of the particles; to interpret a diagram of measuring tools to determine the volume of solids or liquids; and to recognize which state of matter is described given various physical properties.




Fifth Grade
Science Module 

5-4.2
Properties of Matter
Lesson A - C

From the South Carolina Science Support Documents:
Indicator 5-4.2: Compare the physical properties of the states of matter (including volume, shape, and the movement and spacing of particles).

Taxonomy level:  Understand Conceptual Knowledge (2.6-B)
Previous/Future knowledge: In 2nd grade (2-4.1), students recalled the properties of solids and liquids and in 3rd grade (3-4.1) students classified different forms of matter (including solids, liquids, and gases) according to their observable (shape) and measurable (volume) properties. Students have not been introduced in previous grades to the concept of particles of matter and how they are affected by the states of matter.  Students will further develop this concept in the 7th grade (7-5.10) as they compare physical to chemical changes.

It is essential for students to know that solids, liquids, and gases can be compared based on their physical properties (including volume, shape, and the movement and spacing of particles):

Solids 


· Solids have a definite shape and volume. 

· Particles in a solid are very close to one another (dense) and vibrate, but stay in the same place. 

· The volume of a solid with rectangular sides can be determined by measuring with a ruler and calculating height x width x length. 

· The volume of an irregularly shaped solid can be determined by water displacement in a graduated cylinder. 

· The volume of water displaced equals the volume of the object.  

Liquids 


· Liquids have a definite volume, but their shape changes according to the shape of their containers. 

· The particles are also close to one another, but they are able to move apart from each other and flow from place to place. 

· The volume of a liquid can be measured using a graduated cylinder or graduated syringe. 

Gases


· Gases have no definite shape or volume, but take the shape and volume of their containers, filling the space available. 
· The particles easily move far apart from each other and spread out through the available space.
It is because of the movement and spacing of particles of matter that the volume and shape of solids, liquids, and gases differ.  

It is not essential for students to know that the volume of a gas changes with pressure changes or how temperature changes can affect volumes of gases, liquids, and solids. Students do not need to know how to measure the volume of a gas. 

Assessment Guidelines:

The objective of this indicator is to compare the physical properties of the states of matter; therefore, the primary focus of assessment should be to detect ways the physical properties of solids, liquids, and gases are alike and different, including their volumes, shapes, and movement and spacing of particles.  However, appropriate assessments should require students to interpret a diagram of particles of matter in solids, liquids, and gases and to recognize which diagram of particles is associated with which state of matter based on the movement and spacing of the particles; to interpret a diagram of measuring tools to determine the volume of solids or liquids; and to recognize which state of matter is described given various physical properties.

Teaching Indicator 5-4.2: Lesson A– “States of Matter”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. FOSS Mixtures and Solutions provide an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson: 
Gather assorted examples of solids, liquids, and gases. See materials list for ideas. 
Misconceptions:
1. Energy is a thing.
2. Gases are not matter because most are invisible.

3. Gases do not have mass.

4. Mass and volume, which both describe an "amount of matter”, are the same property.

5. Particles of solids have no motion.
6. Materials can only exhibit properties of one state of matter.
7. Particles possess the same properties as the materials they compose.
8. Particles are viewed as mini-versions of the substances they comprise.
Safety Note(s):

Guidance on the type of testing of solids and liquids is necessary. No taste testing should be allowed.

Lesson time:
1 – 2 days (1 day equals 45 minutes)
Materials Needed:

Chart paper, chalk board or interactive white board
Hand lenses for each student
Various liquids, solids, and gases, such as  rock salt, sugar, sand (silica), copper, coal (carbon), baking soda, baking powder, iron or steel nail, steel wool, water, ice, paraffin, and vinegar. For gases, use balloons filled with air and helium. (available for nominal cost at dollar stores).
Focus Question: What are the properties of the states of matter?
Engage:
What do you know about Matter? -   Have students generate a list of all the solids, liquids and gases that they can think of.
With your students, complete the following table to review the properties of liquids, solids, and gases. Have students write "yes" or "no" in each column of the table.

	Property
	Solid
	Liquid        Gas

	Assumes the shape of its container
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	Definite shape
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	Flows
	[image: image5.png]



	[image: image6.png]




	Crumbles
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	No definite shape


	
	


Explore:
Give to each group a sample of a different substance. Possible substances are rock salt, sugar, sand (silica), copper, coal (carbon), baking soda, baking powder, iron or steel nail, steel wool, water, ice, paraffin, and vinegar. For gases, use a balloon filled with air, the properties of each substance are identified and recorded by the group members. (A property is any characteristic which can be used to describe or identify a substance). Hand lenses are useful for close visual identification. Guidance on the type of tests allowed is necessary. No taste testing should be allowed.

Hold a class conference to list the properties identified and to classify those properties. 
Explain:
Revisit the chart made at the beginning of the lesson.  Are there other properties that should be added to the list?  What properties apply to all solids?  Which properties apply to all liquids?  Which properties apply to all gases?

Visit the following web site to see how chemists categorize solids, liquids, and gases:
Go to http://www.chem4kids.com/files/matter_solid.html to generate a list of properties of solids, liquids and gases.

What are the properties of all liquids?

Go to http://www.chem4kids.com/files/matter_liquid.html
What are the properties of all gases?

http://www.chem4kids.com/files/matter_gas.html
Solids 


· Solids have a definite shape and volume. 

· Particles in a solid are very close to one another (dense) and vibrate, but stay in the same place. 

· The volume of a solid with rectangular sides can be determined by measuring with a ruler and calculating height x width x length. 

· The volume of an irregularly shaped solid can be determined by water displacement in a graduated cylinder. 

· The volume of water displaced equals the volume of the object.  

Liquids 


· Liquids have a definite volume, but their shape changes according to the shape of their containers. 

· The particles are also close to one another, but they are able to move apart from each other and flow from place to place. 

· The volume of a liquid can be measured using a graduated cylinder or graduated syringe. 

Gases


· Gases have no definite shape or volume, but take the shape and volume of their containers, filling the space available. 
· The particles easily move far apart from each other and spread out through the available space.
Extend:
Have each student create riddles in which he/she describes a solid, liquid, and a gas. Tell them to describe each by listing its properties.  With a partner, take turns reading their descriptions, and having each partner in turn guess what the substance is.  Encourage the use of the properties of solids, liquids, and gases, rather than stating that the substance is a solid, liquid, or gas.  
Teaching Indicator 5-4.2: Lesson B “States of Matter”
This lesson is an example of how a teacher might address the intent of this indicator. FOSS Mixtures and Solutions provide an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:
 Prepare a classroom model showing the particle spacing and movement of solids, liquids, and gases to engage students in the lesson. Blow up several balloons and pack them into a large trash bag until the bag is full and the balloons do not move around when touched to model a solid. To model a liquid fill the bag so that the balloons can move around freely and the bag can change shape. To create a model of a gas, put in only a few balloons and fill the rest of the bag with air to represent the space. 
To create models for the particles of a solid, liquid and gas, students will use three plastic plates and about 50 marbles for each group of students.  Have them label the first plate “SOLID” and fill the plate with marbles until there is no room left between them to move. Have them label the second plate “LIQUID” and fill the plate with fewer marbles than the solid, leaving room for the marbles to roll around. Have them label the third plate “GAS” and add around 5 marbles, giving them room to move freely.
Safety Note(s):

Prepare students ahead of time that some balloons may pop due to handling of the models.  It is useful to have students place the small plates inside a tray to prevent marbles rolling away.

Lesson time:

2 - 3 days (1 day equals 45 minutes)
Materials:
For class, model of solids, liquids, and gases: About 20 nine inch round balloons, blown up, and 3 “tall” white trash bags.  After filling the trash bags with the appropriate number of balloons, secure with twist tie or other fastener.

For groups of 4 students: 3 small dessert size plastic plates, approximately 50 marbles
For each group, food coloring, 3 nine ounce clear cups, cold water, room temperature water, very warm water, stop watch or clock with minute hand.
Misconceptions:

1. Energy is a thing.
2. Gases are not matter because most are invisible.

3. Gases do not have mass.

4. Mass and volume, which both describe an "amount of matter”, are the same property.

5. Particles of solids have no motion.
6. Materials can only exhibit properties of one state of matter.
7. Particles possess the same properties as the materials they compose.
8. Particles are viewed as mini-versions of the substances they comprise.
Focus Question: How can we model the movement and spacing of solids, liquids, and gases?
Engage:
Ask students to think about this question: How do scientists study something that cannot be seen; for example, the inside of the Earth?
Possible responses might include that scientists use models to refer to a description or depiction of something, specifically one which can be used to make predictions that can be tested by experiment or observation. They construct models so they can see a real life example of their ideas about matter. Tell students that you have made models that depict the movement and spacing of particles in solids, liquids, and gases because these particles are too small to be seen.
Prepare classroom models for solids, liquids and gases.  This model uses balloons and large trash bags. Blow up several balloons and pack them into a large trash bag until the bag is full and the balloons do not move around when touched to model a solid. To model a liquid fill the bag so that the balloons can move around freely and the bag can change shape. To create a model of a gas, put in only a few balloons and fill the rest of the bag with air to represent the space. 
Conduct a class discussion of the similarities and differences in your model of solids, liquids, and gases. Observe that the shape of a solid stays constant. There is not much room between the particles so they aren’t able to move. Examine the bag representing a liquid. Note how the particles have more room to move around, so the bag can be shifted into different shapes much like a liquid can take the shape of its container. This can be demonstrated by putting the bag into a square box or round trash barrel. Examine the bag representing the gas, the balloons will move around freely and can be felt bumping against the side of the bag.

Explore: Tell students that each group will now make another model showing the movement and spacing of particles in solids, liquids, and gases.
To create models for the particles of a solid, liquid and gas, students will use three plastic plates and about 50 marbles for each group of students.  Have them label the first plate “SOLID” and fill the plate with marbles until there is no room left between them to move. Have them label the second plate “LIQUID” and fill the plate with fewer marbles than the solid, leaving room for the marbles to roll around. Have them label the third plate “GAS” and add around 5 marbles, giving them room to move freely.

Have students examine the relative space between the marbles on the three different plates starting with the solid. Notice the ability of the marbles to move in the available space in each model.  Compare this model to the balloon model.
Explain:
Visit one or both of these sites to view interactive simulation of the movement and spacing of particles of matter:

See simulation of movement of particles of matter

http://www.miamisci.org/af/sln/phases/waterempty.html
http://www.harcourtschool.com/activity/states_of_matter/index.htm
Have students respond orally to the following questions:

· Are particles of different states of matter different?  (No, however, their movement and spacing is different.)
· Of gases, liquids, and solids, what is the densest (having the most particles packed in a space) state of matter? (Of those three choices, solids are the densest state of matter. The molecules in solids are more tightly packed than either liquids or gases).
· Which of the three states of matter can be compressed?

(Gases can be compressed more than solids and liquids. Gases have their molecules spread out so it is easier to push them all together. Solids have their molecules very close together and are denser. As far as the other choices, gases have a much lower density than both liquids and solids. Gases are also known for not having shapes of any kind. They usually fill up the container, no matter what shape that might be). 
· In which state of matter are the particles of matter most active?

(The molecules in a gas are in constant motion. Actually, all molecules in solids, liquids, and gases are in constant motion at any temperature above absolute zero. The molecules in a gas are just more active than the molecules found in solids and liquids).
Extend:
Tell students they will conduct an investigation which will help them learn more about action of the particles of matter.

For each group of 4:   food coloring, 3 nine ounce clear cups, cold water, room temperature water, very warm water, stop watch or clock with minute hand.
Place one drop of food coloring into a container of room temperature water. Observe the motion of the food coloring in the water. Time how long it takes for the entire container to completely become the same color. How long did it take for the color to disperse (spread out equally)? How did this time compare to your hypothesis? What do you think is causing this motion? Repeat the experiment with the food coloring and another glass of water. This time use water of different temperatures. Try very hot and very cold water. First remember to make your hypothesis about which will mix fastest. Is there a difference in how fast the food coloring mixes into the water? Observe the motion of the particles in the water. What causes the change in motion?

MATERIALS

3 clear plastic cups
Warm Tap Water 
Cold Tap Water 
Room temperature water
Food Color 
Stopwatch or Clock
PROCEDURE
1. Fill the glass with room temperature water.
2. Put the glass on your desk and wait until the water is very still. Be careful not to bump your desk.
3. Once the water is still, put 2-3 drops of food color into the water. Be careful not to bump or move the glass.
4. Time how long it takes all of the water to change color.
5. Fill the second glass and fill it half way with warm water.
6. Repeat the test above and record how long it takes for all of the warm water to change color.
8.  Repeat the test with very cold water if time allows.
Ask students to record observations in their journals/notebooks and write a conclusion based on what they observed.  Have them answer the following questions in their conclusion. How can you explain what happened to the food color? Based on what you have learned about the movement of particles in matter, what effect does a change in temperature (energy) have on the movement of particles?
Teaching Indicator 5-4.2: Lesson C – “States of Matter”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. FOSS Mixtures and Solutions provide an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson: 

Teacher will need to gather different size containers that will hold water, and an irregular shaped object that will fit inside a graduated cylinder.

Misconceptions:

1. Energy is a thing.
2. Gases are not matter because most are invisible.

3. Gases do not have mass.

4. Mass and volume, which both describe an "amount of matter”, are the same property.

5. Particles of solids have no motion.
6. Materials can only exhibit properties of one state of matter.
7. Particles possess the same properties as the materials they compose.
8. Particles are viewed as mini-versions of the substances they comprise
Materials:  
For each group, various sizes of boxes, metric measuring tape, calculator, science notebook/journal.
For each group, graduated cylinder, different size containers of water, such as small cups, jars, etc., irregular solid such as marble, rock, or ball of clay.

Safety Note(s):
Provide paper towels for students to wipe up water spills.

Lesson time:

1 day (1 day equals 45 minutes)
Focus Question: What is volume and how can we measure the volume of solids and liquids?

Engage:
If you look in a carton of milk, at a balloon, or a box of cookies, you will notice that there are different ways and things that take up space. In the example of the milk carton, the milk inside is taking up space. In the example of the balloon, air or gas is taking up space. When you look at the box of cookies, you will notice that the cookies are taking up space. This shows that solids, liquids, and gases all take up space. Volume is the measurement of the space taken up by solids, liquids, and gases. 
Perimeters are the measurement around an object. (Circumference for circle).  These are one dimensional measurements. To measure the surface of something means that you measure the area of the thing. (length x width)  To measure what is inside something is to measure the volume of the object.  The measurement of volume is three dimensional because it takes into consideration what is inside the thing/object and uses the length x width x height and uses a superscript of ³, meaning “cubed.”
Explore:
Give each group a box to measure.  Have them measure the length, width, and height to determine the volume in cubic centimeters (metric system).  Allow them to use calculators to arrive at the solution.  After measuring their box, have them trade with another group to measure another box. 
Ask students “How could we measure volume of liquids?  How can we use our knowledge of measuring the volume of liquids to measure irregularly shaped solids?
 Students may say to use graduated cylinders, measuring cups, beakers, etc. Give each group a different container or water and have them measure the volume using a 50 mL graduated cylinder.  Tell them that today the class will be using graduated cylinders to measure liquid volume.  First, model the appropriate way to measure using a graduated cylinder. (Pour the liquid sample into the graduated cylinder and place the graduated cylinder on a flat, level surface to ensure an accurate reading. Find the meniscus of the liquid. The top of the liquid will form a depression inside the graduated cylinder. The lowest point of the depression is the meniscus. Locate the graduated mark corresponding to the meniscus. If the meniscus is not aligned with a marking, find the marking closest to the meniscus).
Have students measure various containers of water using the graduated cylinder and record their findings.  Make sure that the amounts of water are less than 50 mL (or less than whichever size of graduated cylinder they are using).  After students have practiced measuring the volume of liquids, give students a small rock, marble or lump of modeling clay (must fit inside the graduated cylinder).  Ask students to devise a way to measuring the volume of this irregular shape using the water and graduated cylinder.  Allow students to experiment.  As a class, come up with simple steps to measure an irregular solid.

(Possible steps)


1. Fill the graduated cylinder up to whatever number you wish (ex. 20mL). Record this amount.
2. Put the irregular object into the cylinder (Tip: Tilt the cylinder and gently slide the object to the bottom if it's a glass cylinder) and get the reading in milliliters (mL).
3 Now subtract the old reading by the new reading and you have the volume of the irregular object in milliliters. (If you want to convert the milliliters into cubic centimeters, just remember this: 1 mL = 1 cubic centimeter).
Explain: 

Go to http://www.eduplace.com/cgi-bin/schtemplate.cgi?template=/kids/mw/help/eh_popup.thtml&grade=4&chapter=18&lesson=6&title=Volume&tm=tmfe1806e for a review of how to measure the volume of a rectangular solid.
Go to http://www.bgfl.org/bgfl/custom/resources_ftp/client_ftp/ks2/maths/measures/index.htm for a review of how to measure the volume of a liquid.
Go to http://www.echalk.co.uk/Maths/dfes_numeracy/Assets/measuring_cylinder_flash.swf if your classroom has an interactive white board.  This site lets you change the amount of liquid in the cylinder.

Extend:
Have students play this interactive game to practice using math skills to fill containers with the correct volume:

http://pbskids.org/cyberchase/games/liquidvolume/liquidvolume.html.  This game is offered by PBS Kids, and the goal is to fill a container with water using three different size pots. Kids want to fill the container without it spilling over and use the fewest pours possible. Users will click on the three pots, which are on the right side of the screen. They will keep clicking on the pots until the container is completely filled. The number of pours will be listed at the top. When the pot is filled, the smallest number of possible pours is listed, allowing students to compare their answers with the correct one.


Standard 5-4:  The student will demonstrate an understanding of the properties of matter. (Physical Science)





Indicator 5-4.2:    Compare the physical properties of the states of matter (including volume, shape, and the movement and spacing of particles).
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