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Step 1: Inquiry Approaches to Teaching

Authors’ Names: Dillon Rosin and Melissa Williams
Title of Lesson:  Got Curds?

Teaching Date and Time:  November 6th from 1:40-2:25.
Length of Lesson:  45 minutes
Grade / Topic: 4th Grade.  Law of Conservation of Matter.
Source of the Lesson:  Chemistry Matters.  Activities Integrating Math and Science.  AIMS Education Foundation.  Grades 5-7.  PO Box 8120, Fresno, CA 93747-8120.

CONCEPTS

All substances and objects in the universe are composed of matter, and the conservation of matter is one of its basic properties. The Law of Conservation of Matter (or Mass) states that matter cannot be created nor destroyed by normal chemical means. In physical changes, this conservation is apparent, as physical changes do not affect the chemical composition of a substance (i.e.: breaking a plank of wood in half). In chemical changes, the chemical composition IS affected in some way by a reaction (i.e.: wood being burnt with oxygen). What’s necessary to remember here is that the atoms involved in the reaction are being conserved, even if the arrangement of the atoms as molecules is being changed. The easiest way to observe this is to take the mass of the substances in question before and after a chemical reaction. If kept in a closed system (to avoid matter being lost to the environment), the two measurements should be equal to each other.

Source:  Chemistry Matters
PERFORMANCE OBJECTIVES

Students will be able to:

1.  identify the basis of a chemical reaction; they will be able to distinguish between a chemical reaction and a physical change.
2.  recognize that materials may change form but they retain the same amount of matter;

FLORIDA STATE STANDARDS

Benchmark Number: SC.4.P.8.3   Benchmark Description: Explore the law of conservation of mass by demonstrating that the mass of a whole object is always the same as the sum of the masses of its parts.   
Subject Area: Science   
Grade Level: 4   
BODY OF KNOWLEDGE: Physical Science   
Big Idea: Properties of matter - 

A. All objects and substances in the world are made of matter. matter has two fundamental properties: matter takes up space and matter has mass. 

B. Objects and substances can be classified by their physical and chemical properties. Mass is the amount of matter (or "stuff") in an object. weight, on the other hand, is the measure of force of attraction (gravitational force) between an object and Earth. 

The concepts of mass and weight are complicated and potentially confusing to elementary students. Hence, the more familiar term of "weight" is recommended for use to stand for both mass and weight in grades K-5. By grades 6-8, students are expected to understand the distinction between mass and weight, and use them appropriately.

  Date Adopted or Revised: 02/08   Date of Last Rating: 05/08   Cognitive Complexity: Moderate   -  What does this mean? Status: State Board Approved  

MATERIAL LIST AND STUDENT HANDOUTS

· All following items will require 6 of each

· 150 mL (5/8 cup) of milk (whole) 

· Thermometer that reads to at least 80˚C (176˚F) 
· Hot plate 

· 7 glass beakers (500mL or more)
· vinegar
· glass stirring rod 

· Clock, watch, or timer

· 6 Digital balances
· Extension cord if necessary

· Ice.
· Smoothie materials:  2 banana, bag of frozen fruit, 8 oz. container of yogurt, 8 oz. of apple juice.

· Blender (we can provide)

· Handouts and quizzes

ADVANCE PREPERATIONS

· Access to outlets in the room to warm up hot plates
· Access to promethean board 
· Set up materials on each group’s table (pre-existing seating arrangement)
SAFETY

· Be very careful around the hot plates and when boiling that materials

· Do not try to eat any of the product
· Use materials only as instructed
5 E LESSON TEMPLATE

	ENGAGEMENT
Time: 5 min.

	What the Teacher Will Do
	Probing Questions
	Student Responses and Potential Misconceptions

	Demonstration with physical change.  Bring in something that can be broken or taken apart/ put together and weigh it before or after. IE: Pencil, calculator, paper, etc.
	1. What is everything made of? 

2. Can you make/destroy matter? 
3. What are states of matter?

	1.  Everything is made of matter.

     It’s all around us.

     You can’t make matter.

     You can’t destroy it.

     Changes in matter are:          Liquid, solid, gas.



	Tell students that we have a glass of ice that is set up in a closed system (which we will explain/paraphrase) that will be on a scale throughout the lecture, to show that even as it is melting, it should not change.  

	Why did we put plastic wrap around the beaker?
After it is melted following the experiment we will readdress the minor experiment by asking the students if we can change it back into a solid?
Can we count how many ice cubes there were?

Can we count how much water there is?

If we freeze it again, how many ice cubes will there be?
	So no water would come out.
We will weigh before and after the ice has melted.

Yes

Yes

Yes, by measuring.

No because there is no solid.

No ice cubes, one big solid mass of water.


	EXPLORATION
Time:  15 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Get a vote!
	Ask students if they think in general terms, that a substance split up into its components will have the same mass or a smaller/ larger mass.
	Larger mass

Smaller mass

They will be the same!



	Conduct experiment.

Go over safety instructions with the students and make sure they are clear about the risks of the experiment.
We will conduct the experiment simultaneously with the group of kids.  We will do the step first and then walk around and observe them doing it to answer question and make sure safety measures are being applied.
1.  Weigh (pre-readied) beaker filled with 150 mL of milk using digital balance. Record this in your science notebooks. (Balance will be used in engagement, to showcase how to mass objects.)
Also weigh an empty cup and weigh the cup with vinegar in it.  Record the weight of the vinegar and cup and then subtract the weight of the cup from it to get the weight of the vinegar.
2.  Move beaker onto a hot plate and heat to a temperature of 30˚C to 40˚C.  Do not boil.  (We’ll address safety issues and what to do if it starts boiling)
3.  Add small cup labeled vinegar and stir for several minutes.  Observe that the milk forms curds.  Make sure to write down everything you observe and why you think it is happening in your science notebook.
4.  Weigh everything in the beaker again after the experiment is through.
5.  See if the weight is the same as the previous recorded weight.  Have students record their observation.
	Will the mass stay the same?

Why will the mass stay the same?


	  Yes!

Components of the milk will just be being split up.



	EXPLANATION
Time:  10 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Go over results and any questions they might have.
	Did the mass change?

Why did the mass stay the same?
What could cause our measurements to end up different?
What happened to the milk and why did it change?


	Because we didn’t take out any materials.

The components of the milk are all still in the product.

Taking out materials.

Discuss physical and chemical changes.

	Re-address our cup of ice set up earlier in class.
	Why is it the same?

How would evaporation take a toll on the total mass?

Ask the students if we can change it back into a solid?

Can we count how many ice cubes there were?

Can we “count” how much water there is?

If we freeze it again, how many ice cubes will there be?
	Closed system.

Environment has an effect on everything.

Yes, be freezing it again.

Yes

Yes, by measuring it.

No because there is no solid to count.

One big solid mass.


	ELABORATION
Time:  10 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Smoothie time!  Demonstrate how things begin as a solid and can be turned into a liquid.

Main concept, not only can things be taken apart like the curds, but they can be mixed together and have the same amount of mass.

Once again a physical change.


	If things are blended/ or mixed together will they have the same mass?


	Yes you still have all the same materials in there.

	
	
	


	EVALUATION
Time:  5 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Hand out quiz to students to either do in class or take home depending on time.
	Restates all previous questions.

See attached quiz.
In what ways is matter conserved?
	You can combine things, you can separate things, you can change things, you can break things….

	
	
	


