
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Fifth Grade Science

	Recommended  Days of Instruction: 2 -  3
	(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

	5-4.4 :

Use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, and floatation to separate mixtures.


	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
Mixtures: Together but Separate

http://player.discoveryeducation.com/index.cfm?guidAssetId=3BC611E4-A16C-4798-B96B-68B170CB4DA1
This program explains the difference between mixtures and compounds, and how stability is affected by the polarity of the solvent and solute. Students' understanding of the dissolving process is reinforced as the program illustrates the effects of temperature and pressure. The properties of suspensions and colloids are introduced, along with the separation of mixtures through filtering, distillation, and settling. An effective complement to units in Chemistry and Physical Science courses.
Demonstration of how water treatment plants use these principles to clean water

http://acswebcontent.acs.org/games/clean_water.html
Interactive that shows ways to separate mixtures

http://www.harcourtschool.com/activity/mixture/mixture.html

	See Science Module 5-4.4

	From the South Carolina Science Support Documents:

Assessment Guidelines:

The objective of this indicator is to use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, and floatation to separate mixtures; therefore, the primary focus of assessment should be to apply the procedures to separate a given mixture.  However, appropriate assessments should also require students to recognize a given procedure that would be appropriate to separate a given mixture; or summarize how to separate a given mixture.



Fifth Grade
Science Module 

5-4.4
Properties of Matter
Lesson A 

From the South Carolina Science Support Documents:

Indicator 5-4.4: Use the processes of filtration, sifting, magnetic attraction,

evaporation, chromatography, and floatation to separate mixtures.
Taxonomy level:  Apply Procedural Knowledge (3.2-B)
Previous/Future knowledge: In 2nd grade (2-4.4), students recognized that different materials can be mixed together and then separated again.  They have been introduced to the concept of magnetic attraction in 2nd grade (2-5.1) and in 4th grade (4-5.9) and to the process of evaporation in 3rd grade (3-4.2).  Students will further develop the concept of physical changes in 7th grade (7-5.10)

It is essential for students to know and use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, and floatation to separate mixtures.   
Filtration 


· Filtration is used to separate solid particles from a liquid. 

· For example, pouring the mixture through a filter paper in a funnel will trap the solid particles and only allow the particles of the liquid to pass through.  

· This method is used in water treatment plants as part of the process for separating dirt and other solid particles from water to produce clean drinking water.

Sifting


· Sifting is used to separate smaller solid particles from larger solid particles. 

· For example, the mixture of different sized solid particles can be put into a container that has a screen material at the bottom with holes of a certain size. 

· When the mixture is shaken, the smaller particles go through the screen leaving the larger particles in the container.  

· Cooks, for example, sift flour to get a small particle size for baking leaving larger particles of flour in the sifter above the screen. 

· Sand and gravel companies, for example, separate rocks into different sized particles for road building and other construction projects using this method.

Magnetic attraction 


· Magnetic attraction is used to separating magnetic material from a mixture of other substances.  

· When a magnet is stirred through the mixture, it pulls out the magnetic material from the mixture. 

· A cow magnet, for example, is given to a cow to swallow.  It stays in the first stomach of the cow keeping magnetic materials like wire and other harmful materials that cows swallow from going into the rest of their digestive system. 

Evaporation


· Evaporation is used to separate a solid that has dissolved in a liquid solution.  

· The solution is heated or left uncovered until all the liquid turns to a gas (evaporates) leaving the solid behind.  

· Salt in salt water or ocean water, for example, is separated by heating the solution until all the water evaporates leaving the solid salt in the container.

Chromatography 


· Chromatography is used to separate and analyze the solutes in a solution.  

· For example, a small amount (2-3 drops) of the solution is put on a piece of filter paper, which is put in a solvent. 

· The substances in the solution that dissolve most easily travel the furthest; and substances that do not dissolve easily do not travel very far.  

· The bands of color that are formed allow scientists to identify the substances in the solution by comparing them to the location of known substances forming bands of color on different filter papers.

Floatation 


· Floatation is used to separate solids that float from the remaining liquid in a mixture. 

· The solids are stirred and when they float to the top, they are skimmed off the surface of the liquid and put into a different container.  

· This method is used, for example, in some water purification plants.  

It is not essential for students to know that these processes depend on physical changes, not chemical changes.

Assessment Guidelines:

The objective of this indicator is to use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, and floatation to separate mixtures; therefore, the primary focus of assessment should be to apply the procedures to separate a given mixture.  However, appropriate assessments should also require students to recognize a given procedure that would be appropriate to separate a given mixture; or summarize how to separate a given mixture. 

Teaching Indicator 5-4.4: Lesson A – “Separating Mixtures”
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 preparation: prepare a mixture of salt, sand, pepper and iron filings. Prepare enough mixture for each group to have about a tablespoon
Misconceptions: 

None noted
Safety Note(s):

Students should wear goggles during the hands-on investigations.  Provide instructions for cleanup of spills as well as a supply of paper towels.  If possible, keep materials within an enclosed tray for safety. Caution students not to taste anything in science.
Lesson time:
2 - 3 days (1 day equals 45 minutes)
Materials Needed:                                                                                  Chromatography materials:
Coffee Filter cut into 3 strips

Water

3 Clear cups

3 Pencils to tape strips of filter 

Masking tape to tape strips onto pencils

Markers (3 per group)

Pencil

Ruler

Separating Mixtures:

1 small cup containing mixtures of sand, salt, pepper, and iron filings
3 index cards
2 plastic stir sticks

1 magnet

1 filter paper

1 cup water

mixture of sand, salt, pepper, iron filings

sifters such as screen wire, colanders, strainers

goggles

evaporating dish or clear cup to evaporate salt and water solution

plastic spoon

Focus Question:  

How do we separate mixtures?
Engage:  

Ask students, “How can we separate mixtures? How can we separate pigments that make up the colors in magic markers?”
Directions:

Fold filter paper in half. Cut strips of filter to make 3 strips. Measure 3cm from the bottom and draw a line across the width in pencil.

Each group will have 3 markers: a primary color (red, yellow or blue) a secondary color (orange, green, purple) and the last color is black or brown.

On each of the starting lines, dab one color, about 10 times each.
Attach the other end of the filter paper to a pencil with masking tape.

In a clear cup, add a small amount of water about 1 - 2 mL. Place each filter in a separate cup with the pencil resting on the rim of the cup.  The water should not touch the pigments!
How many different colors can you see? You may think that your marker is green, but when you see the break down you can actually see the different colors that make up the color green.

Which color marker has the most colors in it?
This is also called Chromatography.  Chromatography is one process used to separate the components of a mixture.
Explore:
What physical properties could be used to separate a mixture of pepper, salt, sand, and iron filings?
Hold up a small bottle of sand and another of white rice.  Ask students 

to name some properties of each.  Now pour some of each into the same small 

beaker and stir.  How have the properties of each changed?  What have we made?  

How could we separate them?  Students may suggest separating them by picking out the rice; have a student try this.  What would be a faster way?  Use a strainer. 

Next tell students that they will try to separate a mixture based on the physical properties of each of the components of the mixture. Describe to the class the mixture that they are to separate. List properties of each separate substance on the chalk board, interactive white board, or chart. (Sand – not soluble in water, course, small irregular rocks; Salt – forms a solution with water, grains, white; iron filings – can be attracted by a magnet, pepper, light, floats on water) . Ask each group to devise a plan for separating the mixture. Review separation techniques used in previous modules, such as sifting, filtering, or floatation. Have groups share their plans for separating the mixture, and come up with a plan that everyone agrees on. Write steps on chart.  Have each group follow the steps and record their observations.
	
	
	


Have students respond to the following question after completion of the steps:
What processes did you use to separate the solids? What effect did the properties of each material have on which process was used to separate the solid from the rest of the mixture?  Could other processes have been used to achieve better results?
Explain:
Different ways of separating mixtures:
1.  A magnet can be used to separate IRON from SAND.

How it works: The magnet sticks to the iron but not to the sand.
2. When you add water, the pepper rises to the top.  Use a spoon to scoop it off the top.  This is called floatation. (This process is used in some water treatment plants).
3. Filtering (filtration) can be used to separate a solid (or suspension) from a liquid. How it works: The liquid (and anything dissolved in the liquid) passes through holes in the filter paper but the solid particles are too big and get stuck.

Example: Filtration would be used to separate the sand from some salty water.
4. Evaporation can be used to separate a dissolved SOLUTE from a SOLUTION Example: Evaporation would be used to obtain some pure salt from salty water. How it works: When salty water is warmed the water 
evaporates leaving behind crystals of salt.  

To see how some of these processes are used in everyday life:
Demonstration of how water treatment plants use these principles to clean water
http://acswebcontent.acs.org/games/clean_water.html
intereactive that shows ways to separate mixtures

http://www.harcourtschool.com/activity/mixture/mixture.html
Extend:

What are common examples of using physical properties to separate mixtures and solutions?
Possible examples include:
 In cooking, you normally skim off the oil/fat from the gravy or broth.

In cooking, you sometimes need to separate the egg yolk from the egg white to make meringues.

In gas tanks, if water separates out from the gasoline (or too much water is in the gas tank) it will separate out and cause the car starting problems. This is why additives in (methanol or ethanol) are added to gasoline to prevent this, especially in cold weather.

We all separate recyclables for collection. 
Huge magnets are used to separate iron from other metals in scrap yards.

In some places in the world, salt is evaporated from water to provide drinking water.
Standard 5-4: The student will demonstrate an understanding of properties of matter.





Indicator 5-4.4:  Use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, and floatation to separate mixtures.
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