Lesson Design Template
	Lesson Title: Particle Theory of Matter                                           Course: Science 7
Designer: Janae Prediger

	 Learning Outcomes/Intentions

	Formal Unit Outcome(s): 
Outcome: MS7.1
Distinguish between pure substances and mixtures (mechanical mixtures and solutions) using the particle model of matter.


	Understandings:
Everything is made up of particles.
Particles behave differently in all four states.
	Essential Questions: 

What do particles look like in each of the states?

Are particles always moving?



	Knowledge:

State the four main ideas of the particle model of matter.
	Skills:

Students will be able to apply the particle theory to everyday life.
Students will develop an understanding of the 4 main points of the particle theory.

	“I can . . .” statements:

I can state the four main ideas of the particle model of matter.
I can give various examples of solids, liquids, gases and plasmas in my life. 

	Assessment Evidence

	Formative Assessments (Assessment for Learning):
Students will be completing exit slips (attached) as a “mini-quiz”, to show their knowledge.


	Summative Assessments (Assessment of Learning):

Students will be observing an activity during the class that involves examining mixing substances and relating it to the particle theory. Students will be asked questions by the teacher during this time.

Students will act as particles in a given state of matter at the end of the lesson to demonstrate understanding. 



	Safety

	Risk of burn with hot water, handle carefully.


	Materials

	Cold water
Hot water

Food colouring

Sand

Isopropyl Alcohol


	Learning Plan

	Engage:

Show the video https://www.youtube.com/watch?v=C33WdI64FiY to engage the students and review what a solid, liquid and gas are.
Ask students for examples of solids, liquids, gases, and plasmas in their everyday life.
Introduce the particle theory of matter: 
1.  All matter is made up of particles.
2. Particles are in constant motion. 

3. Temperature affects the speed at which particles move. 
4. There are spaces between particles.

Discuss with students that particles move the fastest when in a gas, then liquid, then solid.
Show this video about particles: https://www.youtube.com/watch?v=npv74D2MO6Q 

Demonstrate with hands how particles behave in different states: gas (fists bumping together but moving apart quickly), liquid (fists slide along each other but move pretty fast still), and solid (fists barely move when bumping into each other). Have students show you with their hands.
Discuss that particles are always moving, even if they are frozen. 

Discuss that particles move faster when heated, and slower when cooled. We will explore this more in next class.
Elaborate:

Perform the demos on handout 1 in front of the class for all students to observe.
Have students complete the first handout, explaining how each demo supported the particle theory.

Have students complete the exit slip for evaluation (attached) and show the class how to act as particles in a solid, liquid, or gas. Remember to tell students to not get “violent” when acting as particles. Lightly bump off each other, no pushing and shoving.


	Reflection

	


Handout 1: Particle Theory of Matter & Everyday examples











  Name__________________________ 

All matter (things you can and can't see) is made up of particles!  Scientists have been observing the particles that make up matter for so long that we now have the Particle Theory (remember: a "theory" in Science means that many, MANY scientists have gathered evidence that supports this and it is a widely accepted conclusion that helps us understand the natural world better.)

The Particle Theory of Matter states: 

1.  All matter is made up of particles.

2. Particles are in constant motion. (Yes! Even when they are frozen!)

3. Temperature affects the speed at which particles move. 

4. There are spaces between particles.

Your mission is to use the demonstrations and activities you see in class today to better understand and use your own evidence to support the Particle Theory of Matter.  For each demonstration or activity, record how it supports the Particle Theory of Matter: 

1) Demo 1= Food Coloring + Hot Water vs Food Coloring + Cold Water

a. What I observed: _______________________________________ _____________________________________________________

b. Supports Particle Theory of Matter because.... _____________________________________________________ _____________________________________________________

2) Demo 2a: Sand & Water

a. Fill one graduated cylinder with 50 ml of sand and another graduated cylinder with 50 ml of water.  Pour 50 ml of water into the graduated cylinder with 50 ml of sand. What is the final volume in the cylinder with both water and sand? _______

b. What I observed happen: _________________________________ _____________________________________________________

c. Supports Particle Theory of Matter because... __________________________________________________________________________________________________________

3) Demo 2b: Water and Alcohol 
a. Go through the following procedure with us in class:

i. Pour 50 ml of water in one graduated cylinder and 40 ml of isopropyl alcohol in another graduated cylinder.  Pour the alcohol into the water.  What do you think the resulting volume will be? _____ What is the actual volume? ____

b. What I observed happen: ________________________________ __________________________________________________________________________________________________________

Supports Particle Theory of Matter because... __________________________________________________________________________________________________________

Science 7: Mixtures and Solutions Exit Slip



Name:

What are the 4 main ideas of the particle model of matter?

Label:

a. Liquid

b. Solid
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Gas
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Think of at least one question you have about the particle theory of matter and would like to explore (there can be more than one!). Write it (them) below!

In a group of 4-5 students (made by the teacher), choose one state of matter to act as. Each of you should represent one particle. You have 3 minutes to prepare. Prepare to present to the class!
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