SASP 2011
Name: 

How Small?

Get these:
●  paper plate


●  different samples of sugar


●  magnifying glass or microscope

Use the magnifying glass to examine the first sample of sugar—the cube.  
Study it very carefully.  Describe what you observe to your partner, using the sentence frames provided.

In your notebook, draw a picture of what it looks like magnified.  Then use words to describe what you are seeing and drawing.  

Study the powdered sugar under the magnifying glass or microscope.  

Do you see evidence that the powdered sugar is made of the same substance as the sugar cube?  Or do they look like different substances? 

What will happen when you mix sugar into water?  Predict what will happen when each of the sugars is mixed with water.  Write your predictions in your notebook. 

We will mix the sugar into the water in a minute.  First let’s make some decisions about how we will conduct this investigation.

Mix a small amount of your powdered sugar into the water.  Stir it very well.

Do you see any sugar in the water (not on the bottom of the cup – in the water itself)?

Is there sugar in the water?  How could you tell?

TEACHER NOTES

This lesson will be the Engage.

Intended Learning Outcomes

Students will understand the following:

· Some things, such as sugar, can be broken down into smaller and smaller pieces or bits, perhaps too small to be seen.

Supplies

· one paper plate per student group (or some firm surface on which students can examine sugar samples)

· one solid sugar cube per group

· some crystalline sugar

· some powdered sugar

· microscope or strong magnifying glass – one per group

· flashlight or other source of bright light – one per group

Class Time Needed

5 to 15 minutes, depending on how many types of sugar you have students examine.

Student’s Prior Knowledge & Experience

Before you do today’s activity “How Small”,  it is recommended that you have students do the previous activity called “Can You Name It?”.  The activity “Can You Name It?”  introduced the class to the idea that substances have properties — “character traits” — that we can use to identify what the substance is.  Two of the substances in that activity were crystalline sugar and powdered sugar.  

Today’s activity, “How Small”,  will launch the class into the central theme of this entire unit—a theme that we will pose as a question:  

Is it reasonable to say that all things in the world around us (or at least most things) are made of extremely tiny particles?

The question above will guide all of the activities and discussions for the rest of this unit.  In future activities, the question will be turned into a model called the “Particle Model of Matter”.  

  Lesson Outline and Teaching Suggestions  

Introducing the activity

Ask students to think about two substances in the activity “Can You Name It?” — sugar crystals and powdered sugar.  Ask them what they think the difference is between these two substances.  Don’t tell students what the right answer is, and don’t evaluate their responses as “right” or “wrong”.  Simply listen to their ideas.  

Usually somebody suggests that powdered sugar is regular sugar smashed into smaller bits.  If so,  ask the class how they might investigate right here and now whether powdered sugar is simply regular sugar broken down into smaller bits (without researching it on the computer!).  

Show students a microscope or a magnifying glass.  Ask them if this tool would help see the similarities/differences between regular sugar crystals and powdered sugar.

Tell groups that their next task is to look very carefully at different types of sugar using the microscope or magnifying glass.

During the activity  (students working in small groups)

Break students into small groups.  Give each group a paper plate and one full sugar cube.  Then give them a microscope or magnifying glass.  Get them looking very carefully at the cube.  Students should describe and draw what they see.  

After a couple of minutes, give them a flashlight and have them look carefully at the cube as they shine light on it.

Next, give them a small sample of regular sugar, and then of powdered sugar.  They should examine and compare each type of sugar.  In particular, do they see any evidence that the powdered sugar is made of the same stuff as regular sugar or the sugar cube?  They should notice that even the powdered sugar has the sparkle of tiny crystals, just like the regular sugar and the sugar cube.

(Teacher note:  Powdered sugar is indeed made of the same substance as ordinary sugar — the crystals are simply smaller.  But manufacturers also add some powdered starch to the powdered sugar, presumably to keep the sugar from clumping together.  Thus under the flashlight and microscope, not every bit of “powdered sugar” will sparkle.  You don’t necessarily need to tell this to students unless they notice it.)

Whole-class discussion after the activity

Ask students if they now think the sugar cube is essentially the same substance as regular crystalline sugar.  Then ask them if they think the powdered sugar is essentially the same substance as regular sugar.  Students should have seen evidence that the sugar cube can be broken down into visible little crystals of regular sugar.  They should have also seen that the tiny crystals of powdered sugar look very much like regular sugar,  so it appears that regular sugar can be broken down into tinier crystals (powdered sugar) that are hard to see without a magnifying glass.  

This activity shows that sugar can be broken down into smaller and smaller particles, so small that we had trouble seeing them with our eyes.  Based on this finding, you can now raise a very important new question:

“Can all things (or at least most things) be broken down smaller and smaller into tiny bits or pieces or particles?”  (on chart)

Write this question on the board.  Get the class wondering:  
Is it possible that all things around us are also made of tiny particles?  
Could the table and chairs, the books and pencils, the air, even the people – could all of us be made of tiny particles?  If we had the right tools, could we take a piece of paper and break it down into smaller and smaller particles, so small we could not see them without microscopes?  

Maybe the answer to this big question is Yes.  Maybe the answer is No.  Maybe the answer is, Some things are made this way, but other things are not.  

Some students may think they already know the answer to this big question.  If students say, “That’s what atoms or molecules are,” you can respond with something like, “That’s an interesting idea.  What exactly is an atom? a molecule?  We haven’t talked about atoms and molecules… at least not yet.  But we’ll try to find out over the next few weeks.”

Tell students that this big question will be the central theme of the next couple of weeks.

