Mixtures and Solutions Lesson Plan

	Teachers:  Ms. Castaneda, Ms. Fuentes, Ms. Gamez, Ms. Garza, Dr. Jeffery, Ms. Jurach, Ms. Kraatz, Ms. Hillery, Ms. McClendon,  Ms. Moore, Ms. Roach, Ms. Seward, Ms. Smith, Ms. Stroman, Ms. Taylor, Ms. Villa 

	Date: 10/16/2014

	Subject  / grade level: 4th Grade Science – Mixing up Matter
 

	Learning Objectives:


1. Compare and contrast mixtures and solutions

2. Discuss methods for separating mixtures and solutions into their original components

3. Describe several applications for mixtures and solutions in the real world (environmental concerns, such as cleaning an oil spill, etc.)

	Background Knowledge:

Mixtures vs. Solutions

When two or more kinds of matter are put together it is called a mixture. Mixtures can be made with solids, liquids or gases. Any combination will result in a mixture. Once made, mixtures can be separated using mechanical, screening or filtering processes. The components of a mixture are not changed when mixed with other materials. However, sometimes when two or more materials are mixed, a special kind of mixture is formed. For example, when you mix salt and water, the solid (salt) seems to disappear in the water. This process is called dissolving, and will form a solution. When a solid is dissolved in a liquid, we call the liquid a solvent and the solid is called the solute.

Like a mixture, solutions can be separated into its original components. However, unlike mixtures, solutions can be separated by evaporation. For example: the water and salt solution will evaporate as the solution is heated. The water will change from liquid to gas as the water-salt solution begins to boil, leaving only the salt behind. Most solutions are made by mixing a solid and a liquid. Mixing matter in other states can also make solutions. For example, air is a solution resulting from the mixing of several gases.



	Materials:

1) Sand
2) Rocks

3) Iron Filings, nuts, bolts
4) Magnets

5) Kool-Aid 

6) Water

7) Milk

8) Lemon Juice

9) Oil

10) Beakers

11) Filter/Strainer

12) Funnel

13) Coffee filters



	TEKS: 
 4.5C (Mixtures and Solutions) compare and contrast a variety of mixtures and solutions such as rocks in sand, sand in water, or sugar in water, etc.
5.5C – demonstrate that some mixtures maintain physical properties of their ingredients such as iron filing and sand; 

5.5D – identify changes that occur in the physical properties of the ingredients of solutions such as dissolving salt in water or adding lemon juice to water.


	ENGAGEMENT: Card Sort  Activity (5-7 minutes)
1) Tell students that they are going to review their understanding of the states of matter, physical and chemical changes; by participating in a card sort activity.


	EXPLORATION: Stations Lab (20-25 minutes)
Students will rotate to different lab stations to determine what stations represent a mixture or solution.
Station 1:                      

Sand + Water (M)
Add pebbles of sand to the glass. Stir the water. Try to separate the sand and water.. Ask if it is a heterogenous mixture or a solution. (Answer: It is a mixture because the sand and the water stay separate. The sand does not disappear in the water.)
Station 2:

Salt + Water (S)
Add a tablespoon of salt to the glass. Stir the water until the salt disappears. Try to separate the salt and water Ask students if this is a heterogenous mixture or a solution. (Answer: It is a solution because the salt dissolves, or disappears, in the liquid.)
Station 3:

Kool-Aid + Water (S)
Add a tablespoon of kool aid to go to the glass. Stir the water. Try to separate the kool aid and water. Ask students if this is a heterogenous mixture or a solution. (Answer: It is a solution because the kool aid dissolves, or disappears, in the liquid.)
Station 4:

Oil + Water (M)
Add a ¼ cup of oil  to the glass. Stir the water. Try to separate the oil and water. Ask if it is a heterogenous mixture or a solution. (Answer: It is a mixture because the oil and the water stay separate. The oil does not disappear in the water.)
Station 5: (S)
Lemon Juice + Water

Add a tablespoon of lemon juice to the glass. Stir the water. Try to separate the lemon juice and water Ask students if this is a heterogenous mixture or a solution. (Answer: It is a solution because the lemon juice dissolves, or disappears, in the liquid.)
Station 6: (S)
Milk + Water

Add a tablespoon of milk to the glass. Stir the water. Try to separate the milk juice and water Ask students if this is a heterogenous mixture or a solution. (Answer: It is a solution because the milk dissolves, or disappears, in the liquid.)
Station 7:
Rocks + Water (M)
Add rocks to the glass. Stir the water. Try to separate the rocks and water Ask if it is a heterogenous mixture or a solution. (Answer: It is a mixture because the rocks and the water stay separate. The rocks do not disappear in the water.)
Station 8: (M)
Small washers + Magnets
Add washers to the glass. Stir the water. Try to separate the washers and sand. Ask if it is a heterogenous mixture or a solution. (Answer: It is a mixture because a magnet will separate the washers and sand.)



	EXPLANATION: Class Discussion (10-15 minutes)

1) Students will share their findings from the stations lab. Teachers will encourage use of correct science terms (mixtures, solids, etc.)

2) Students will discuss the following two questions:
· What were the different ways we found to separate our two substances?

· Were there combinations that couldn’t be separated?
3) Students will discuss whether there would be a method that could separate out their solutions (answer: evaporation)

	ELABORATION: TIC TAC TOE (5-10 minutes)
1) Groups will receive a tic tac toe game board with the vocabulary from the lesson: solute, solvent, mixture, solution, physical change, chemical change, physical properties, matter.

2) Teacher will call out the definition and the students will work as a group to identify the correct vocabulary word. 

3) When a group gets three words in a row, they will be declared winners.

 

	EVALUATION (5 minutes)
What Stuck with You Today? Students will write something they learned on a post-it and put it on a class poster.

	TAKE HOME CHALLENGE (5 minutes)

1) Watch Lemonade video

2) Ask students to think about the problem posed: how does adding sugar change the mass of the unsweetened lemon and water?

	CLOSURE (1-3 minutes)
Who can tell us what makes a solution different from other mixtures? Well, a mixture is made up of two or more kinds of matter but sometimes you can still see the different components, like sand and water. In a mixture, all the different parts retain their original properties. A solution is a special type of mixture, where you cannot tell the difference between the components. A solution is also a special type of mixture that cannot be separated via mechanical means – filtering, screening, etc. In most cases, a solution has different properties than the two or more parts that went into making it.
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