
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science

	Recommended  Days of Instruction:  3 - 4
	(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

	5-4.6:

Explain how temperature change, particle size, and stirring affect the rate of dissolving.

	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
Solubility

http://player.discoveryeducation.com/index.cfm?guidAssetId=76FBB860-6DC5-472D-ABF7-9FFF73B5EE3D&blnFromSearch=1&productcode=US
A substance is soluble if it is able to dissolve in another substance; a substance is insoluble if it cannot dissolve into a specific solvent. Stirring, solute particle size, and temperature of the solvent all affect the rate of dissolving. Solubility is the measure of how much solute can be completely dissolved in a solvent; temperature of the solvent affects solubility.
	See Science Module 5-4.6

	From the South Carolina Science Support Documents:

Assessment Guidelines:  

The objective of this indicator is to explain how temperature change, particle size, and stirring affect the rate of dissolving; therefore, the primary focus of assessment should be to construct a cause-and-effect model about how these various factors affect the rate of dissolving. However, appropriate assessments should also require students to recognize factors that can increase the rate of dissolving and those that can decrease the rate of dissolving; infer how a given factor will affect the rate of dissolving; or summarize ways that the dissolving of a solute can be increased.


Fifth Grade
Science Module 

5-4.6
Properties of Matter
Lesson A - B

From the South Carolina Science Support Documents:
Indicator 5-4.6: Explains how temperature change, particle size, and stirring

affect the rate of dissolving.
Taxonomy level:  Understand Conceptual Knowledge (2.7-B)
Previous/Future knowledge:  In 3rd grade (3-4.2), students explained how water and other substances changed from one state to another by adding or removing heat.  Students have not been introduced to the concepts of rate of dissolving of solutes in solutions in previous grades.  They will further develop these concepts of rate of dissolving in high school Physical Science (PS-3.1).

It is essential for students to know that solutes (solids) dissolve in solvents (liquids) in solutions in different amounts in given times, which is called the rate of dissolving.  The rate of dissolving can be affected by several factors. 

Temperature change


· Usually, if the temperature increases, more of the solute will dissolve faster.

Particle size


· Usually, if the particle sizes are smaller, more of the solute will dissolve faster.

Stirring 


· Usually, if the solution is stirred, more of the solute will dissolve faster. 

It is not essential for students to know about solubility of solutes or whether a solution is saturated or unsaturated.

Assessment Guidelines:  

The objective of this indicator is to explain how temperature change, particle size, and stirring affect the rate of dissolving; therefore, the primary focus of assessment should be to construct a cause-and-effect model about how these various factors affect the rate of dissolving. However, appropriate assessments should also require students to recognize factors that can increase the rate of dissolving and those that can decrease the rate of dissolving; infer how a given factor will affect the rate of dissolving; or summarize ways that the dissolving of a solute can be increased.

Teaching Indicator 5-4.6: Lesson A - “Factors Affecting Dissolving Rate”
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:

You may want to crush the sugar cubes ahead of time for students.

Misconceptions:
1. There is a tendency for pupils to regard everyday materials as single substances.
2. Students may regard a solution as a single substance rather than as a homogeneous mixture.

Safety Note(s):

Students should wear safety glasses or goggles during the investigations. Provide paper towels so that students may quickly wipe up spills. If possible, keep all materials within an enclosed tray. Caution students not to taste anything in science investigations.
Lesson time:
2 days (1 day equals 45 minutes)
Materials Needed:
Per group of students – 3 sugar cubes, (equal 1 teaspoon sugar), plastic spoon, 3 clear 9 ounce cups, craft stick, timer, water
Optional – bag of regular M & Ms
Focus Question(s): 

What factors affect the rate at which a solute dissolves in a solvent?
Engage: 
Have you seen the commercials on TV where someone has an upset stomach or a headache and wants relief and wants it fast?  Discuss ideas on how to speed up the time so that the medicine works faster in your stomach. (Students may recall seeing commercials involving “headache powders” rather than pills, fizzy antacids that dissolve quickly in water).
Explore:
 Each group of students will set up 3 cups of water (half full) in clear cups.  Cup one will be the “control.” It will be the sugar cube in water.  Cup two will be the “small particle” cup where the crushed sugar cube will be dropped in water.  Cup three will be the “stirring” cup with a sugar cube and a spoon. Students should make a prediction as to which cup will have the sugar dissolved the fastest, the second fastest, etc.   Each sugar cube should be carefully placed in its cup at the same time.  The “stirring” cup should have constant stirring until a clear solution is achieved. One student in each group should be the official timer.  The emphasis should be on the order to which glass will have a solution first, second, and third.  Everyone in the group should observe and the recorder should write down the observations.  
Explain:
After completion of this investigation, have each group share their results and discuss the answers to the questions on the student record sheet.  The following results should be expected.

1. Stirring: Stirring brings more fresh solvent into contact with more solute. Smaller particles have more surface area than larger size particles.  Since dissolving occurs at the surface of the solute, this allows more solvent to come in contact with more solute. Stirring does not have an effect on how much solute will dissolve in a solvent.  Stirring only increases the speed of the process - it increases movement of the solvent that is exposed to the solute. As studied in previous lessons, molecules in liquid substances are in constant movement; therefore the process would take place anyway, but it would take more time. (as seen in the control sample)
2. Size of solute particles: A larger surface for a solid solute means smaller 

pieces will dissolve faster than larger pieces.  The smaller pieces increase the amount of surface coming in contact with the solvent, thus increasing the rate of dissolving.
Extend:
Have students find out examples of how cooking uses the observations on the effect of particle size (surface area), and stirring on the rate of dissolving. 
Have students respond to the following question:

 If you wanted to dissolve a larger amount of substance, say 20 sugar cubes, what should you do to dissolve the sugar faster?

Teaching Indicator 5-4.6:  Lesson B “Factors Affecting Dissolving Rate”
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:

You will need room temperature water, very warm water, and cold water for this investigation.
Misconceptions:

1. There is a tendency for pupils to regard everyday materials as single substances.

2. Students may regard a solution as a single substance rather than as a homogeneous mixture.

Safety Note(s):

Students should wear safety glasses or goggles during the investigations. Provide paper towels so that students may quickly wipe up spills. If possible, keep all materials within an enclosed tray. Caution students to be very careful handling the hot water. Caution students not to taste anything in science investigations.
Lesson time:

1 -2 days (1 day equals 45 minutes)
Materials Needed:


Per group of students – 3 sugar cubes, (equal 1 teaspoon sugar), , 3 clear 9 ounce plastic cups, timer,  warm – about 50º water, cold – about 5º C water, room temperature – about 37º C water.
Focus Question: 

What factors affect the rate at which a solute dissolves in a solvent?

Engage:

Most solid chemicals need to be dissolved in water or in solvents before they can be used. Knowing the best temperature for dissolving each specific chemical can help us save time and energy in the dissolving process. 
Most people have noticed that sugar dissolves differently in iced tea than it does in hot coffee. The dissolving rate is different. Which is better for dissolving sugar – hot or cold water? 
Explore:
Procedure: Have students prepare a data recording sheet with the following information: Which will dissolve faster?
	Test Samples
	Prediction 
	Actual

	Cup 1 room temperature water
	
	

	Cup 2  (hot water)
	
	

	Cup 3 (cold water)
	
	


For each group, supply 3 clear 9 ounce cups. 3 sugar cubes, a timer, and record sheet.  One cup should contain room temperature water, one should contain cold water, and one should contain warm water. (100 mL each) Students should drop the sugar cube in each cup at the same time.  Begin timing when the sugar cubes are placed in the cups.  Do not shake or stir the cups.
Explain:
Have each group share their findings.  Ask students what the manipulated variable is? (temperature of water).  What is the responding variable? (dissolving rate).  What variables were controlled?  (Same amount and surface area of sugar, same kind of cup, same amount of water).

Ask “How does temperature affect the rate at which sugar dissolves in water? “  (The higher the temperature, the faster the sugar dissolves). Changing temperature affects the motion of the particles of the substance and affects the interaction between the solvent (water) and the particles of the solute (sugar). 
Extend:
Have students work in groups to design an experiment to investigate whether the temperature of water affects the amount of M&M coating that dissolves. Remind students of the investigations they have done previously. Have student groups discuss the following questions: How could you investigate whether the temperature of water affects the amount of coating that dissolves from an M&M? What are the variables in this experiment, and how will you control them? Check to see if students are thinking about variables that should be kept the same, such as the kind of container, amount of water, color of the M&M and when the M&Ms are placed in the water. Students should realize that the only variable that should be changed is the temperature of the water. Have student groups share their ideas for comparing the effect of temperature on dissolving.

Student Name_______________________________

Rate of Dissolving Student Record Sheet

	Test Sample
	Prediction
(Rank which one will dissolve first, second, third)
	Time It Takes to Dissolve/Ranking 1 - 3
	Other Observations

	Control (Sugar cube in water)
	
	
	

	Crushed sugar cube in water
	
	
	

	Sugar cube with stirring
	
	
	


What is the manipulated variable?
What is the responding variable?
What variables are being controlled?
Conclusion: (What did you learn and what is your evidence?) 
Think about how to answer the focus question from the beginning of our lesson: What factors affect the rate at which a solute dissolves in a solvent? How does the particle size affect the rate at which sugar dissolves in water? How does stirring affect the rate at which sugar dissolves in water?
Standard 5-4: The student will demonstrate an understanding of properties of matter.





Indicator 5-4.6:  Explain how temperature change, particle size, and stirring affect the rate of dissolving.





Other indicators addressed:  





Indicator 5-1.2:	 Identify independent (manipulated), dependent


(responding), and controlled variables in an experiment. 





Indicator 5-1.3:	 Plan and conduct controlled scientific investigations, manipulating one variable at a time.





Indicator 5-1.4:	 Use appropriate tools and instruments (including a


timing device and a 10x magnifier) safely and accurately when conducting 


a controlled scientific investigation.





Indicator 5-1.6:	Evaluate results of an investigation to formulate 


a valid conclusion based on evidence and communicate the


findings of the evaluation in oral or written form. 
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