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Instructional Component Used: Solubility

Grade Level: Elementary

Content (what is taught): 

· Define solubility and solution

· Identify the parts to a solution
· Determine the factors that affect solubility
Context (how it is taught):

· Students will view like solvents dissolving like solvents
· Identify the solute and the solvent in the solution
· Using given solutions, experiment with solubility

Activity Description:

In this lesson, students will investigate how different solvents may or may not dissolve the solute depending on if solvent is “like” the solute.  The student will also determine the factors affecting rate of the dissolving process. 
Standards:
Science: SB 1





Technology: TD3

Engineering: EB1, EB2

Materials List:

· Paper

· Vinegar

· Listerine Breath Strip

· Hairspray 

· Clear Plastic (or Glass) Cups

· Q-tips 

· Corn Starch

Resources:

King of Watercraft Video: http://www.youtube.com/watch?v=Vi4ejb1Y2BQ
Asking Questions: (溶解度 Yōkai-do)
Summary: Students will define the terms associated with solubility and identify parts of a solution.
Outline:

· Show different solutions with obvious parts (i.e. gravel/water, colored oil/water, etc)

· Provide pictures and examples of solutions

Activity: The teacher will explain the different parts of a solution and the students will help brainstorm and define the different parts.  The questions below are suggestions that could be used to help guide the learners.

	Questions
	Answers

	What is a solution?
	A solution is a homogeneous mixture or one throughout which two or more substances are uniformly dispersed.

	What are examples of solutions?
	Solutions are very common.  An example is tap water.

	Are there different parts of a solution?
	Yes, solute, solvent

	What is a solute?
	a dissolved substance  (smaller amount)

	What is a solvent?
	what dissolves or can dissolve (larger amount)


Resources:

· Additional images can be found by searching for solute and solvent on the Internet
Exploring Concepts: (溶解度 Yōkai-do)
Summary: Students will investigate factors that affect the solubility, or the rate of dissolving process.  Students will also investigate the rate at which a solute is dissolved. 
Outline: 

· Show Kawasaki Jet Ski video. Point out the part where the graphic is being dipped as part of the production process.

· Investigate how different types of solvent affect the solute

Activity:  The students will watch the Kawasaki Jet Ski Video (link below).  After the students are done watching the video, start the activity by exploring different solvents.  During the exploration, students will look for the color, viscosity (thick or runny), and transparency (can you see through it or is it dense?).  Students will also explore how a Listerine breath strip dissolves in different solutions.  Do this by placing a Listerine strip in the different solutions and making notes on how the strip was affected by the different liquids.  Before the Listerine Breath Strip is put into the liquid, have a student start the timer and record the time it takes for the breath strip to dissolve.  After all liquids are tested, students will rank the solubility (1 being the shortest time and 5 being the longest time).

Resources:

· Kawasaki Jet Ski Video: http://www.youtube.com/watch?v=Vi4ejb1Y2BQ
Chart with Columns for Listerine Breath Strip Solubility

	Solvent
	Description
	Prediction of Solubility
	Actual Solubility
	Rate of Solubility
	Ranking of Solubility

	Water
	
	
	
	
	

	Hairspray
	
	
	
	
	

	Oil
	
	
	
	
	

	Vinegar
	
	
	
	
	

	Corn Syrup
	
	
	
	
	


Instructing Concepts: (溶解度 Yōkai-do)
Solubility

Solubility is the ability of one substance to dissolve (intermix) into another substance.  When a substance is dissolved into another substance a mixture is created.

Type of Mixture: When salt is added to water the mixture created is a known as a solution.  A solution is a homogeneous mixture or one throughout which two or more substances are uniformly dispersed. A solution type of mixture can be distinguished from other types of mixtures by four consistent characteristics: 

1. Appears even or uniform under a microscope.

2. Does not separate into distinct layers over time.

3. Does not filter apart.

4. Light can pass through (without being scattered) also known as the Tyndall Effect

Parts to a Solution: There are two parts to a solution.  First there is the solute or the substance that dissolves and is determined as being the smaller amount. Secondly there is the solvent or the substance that dissolves the solute and is determined as being the larger amount.

Dissolving Process: The dissolving process occurs when collisions happen between the solute and solvent forcing them to intermix. To increase the rate of the dissolving process (or make it faster), one must increase the collisions occurring between the solute and solvent. This can be done in three ways:

1. Stirring or Shaking allows the particles to spread out (diffuse) more in the solutionforcing more contact or collisions to occur between the solute and solvent

2. Increasing the Temperature allows particles to move faster (more kinetic energy), which creates more contact or collisions between the solute and solvent 

3. Larger Surface Area (for a solid solute) means smaller pieces of a solid will dissolve faster than larger pieces, smaller pieces increase the amount of surface area which increases the amount of particles coming in contact or colliding with the solvent 

Organizing Learning: (溶解度 Yōkai-do)
Summary: Students will apply a temporary tattoo to determine what liquid is the best solvent.

Outline: 

· Students will apply temporary tattoo using different liquids

· Students will use a Q-tip to apply the different liquids

· Students will record results in the given chart
Activity: Students will gather all needed materials.  After this is done, the students will make predictions as to which liquid solutions will dissolve the backing on the tattoo so it will adhere to the student’s arm.  Students will share their predictions (using the chart below). 

Next, students will try to use the different liquids to adhere the temporary tattoo to their arm.  Students will use Q-tips to test the liquid by getting the Q-tip wet with the liquid and applying it to the tattoo on their arm.  After each liquid, students will record their results.  After one liquid is tested the student will move on to the next liquid.  Remind students to use an unused end of the Q-tip each time a new liquid is used.  After all liquids are tested, students will share their results with the class.  Finally, after the class discussion is complete, students will clean the area and put all materials back into the designated spots.  During this process, students may want to take photos to share this activity with their peers.

While the students are applying each solvent, they will also be recording any factors they see that affect the process.  Some factors might include time (does it take a long time?), amount of product used (do you need to use a lot or a little of the liquid?), consistency of the liquid (is the liquid so think that it doesn’t affect the tattoo or is the liquid so runny that it doesn’t soak into the tattoos paper backing?).  Students should record these factors to share with the class.
Resources:

· Removing Temporary Tattoos: http://www.wikihow.com/Remove-Temporary-Tattoos
Data Chart

	Solvent
	Description
	Prediction of Solubility
	Actual Solubility
	Rate of Solubility
	Ranking of Solubility

	Water
	
	
	
	
	

	Hairspray
	
	
	
	
	

	Oil
	
	
	
	
	

	Vinegar
	
	
	
	
	

	Corn Syrup
	
	
	
	
	


Understanding Learning: (溶解度 Yōkai-do)
Summary: Students will answer questions concerning solubility and the different factors affecting solubility.  Students will create a mini lesson to share with their peers showing mastery of the process of solubility.
Outline: 

· Formative assessment of solubility
· Summative assessment of solubility
Activity: Students will complete a writing and performance assessment based on solubility.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Can the student determine differences between the solvents used in the tattoo application process?

2) Can the students note different properties of the different types of solvents?

3) Can the student determine the solute of the activity?

4) Can the student identify factors that affect the solubility during the activity?

Summative Assessments: 

1) Students can answer the following writing prompt:  Write a paragraph defining the terms solution, solvent, and solute and give an example of each of these terms from the real world.
2) Students can complete the following performance assessment:  Students will create a mini lab for other students to complete demonstrating the use of the terminology (solution, solvent, solute) defined. The teacher will check the lab for accuracy and if the student demonstrates mastery, they will have the opportunity to teach the mini lesson to another student in the class.
3) Students can complete the following quiz questions:
1) T/F
A solution is a heterogeneous mixture. 

2) T/F
A solvent is a mixture that is dissolved in another substance.

3) T/F 
A marble is a type of solvent.

4) T/F 
Water is the solvent of a temporary tattoo.

5) T/F 
The paper backing on a temporary tattoo is the solute to the process of 
applying a temporary tattoo.

6) T/F
A glass of tap water is a solution.

7) T/F 
You can easily see the different parts of all solutions.
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