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Here’s the Problem!

People in early cultures, such as Mali, Greece, and Rome, had to prepare their bread using the grains they grew.  If you lived in an early culture, how would you design a compound machine to grind grain into flour for bread?

How would you power your machine?

Make a prediction about what a machine looks like that converts grain into flour.  Draw a diagram of your machine.
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Lesson #1:  Pre-Assessment
Authors:  Gail Richard, Terry Braddy
Lesson Length:  30 minutes
Instructional Objectives:

· The students will identify simple machines through careful observation.
· The students will label parts of a compound machine.
Applicable Science Text Readings and Activities:
The lessons in this unit may be used to complement any third grade science textbook.  The authors of the unit used a McGraw-Hill science textbook, but any other appropriate textbooks or supplemental information may easily be used in place of that text. 
Materials and Handouts:

Pre-assessment handout
	Instructions for the Teacher:

1. In order to gain an understanding of how much the students already know about simple machines, have the students complete the pre-assessment.  Explain to the students that this is a pre-assessment and will not be graded.  Do not help the students or give any suggestions.  
2. As the students finish as much as they can, collect and keep the papers.

	Notes:

	Questions to Pose:

Which of these simple machines do you think would be easiest to live without?  

Which one would be hardest to live without?  

Defend your answers.

	


Special Notes to the Teacher:
Begin collecting items for lesson #7.

Locate wheat grains, probably from a farm or health food store.

Collect baby food jars (enough for at least one for every two students).
Assessment/Evaluation:
Pre-assessment handout
Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

a) predictions and observations are made.
3.2
The student will investigate and understand simple machines and their uses.  Key concepts include

a) types of simple machines (lever, screw, pulley, wheel and axle, inclined plane, and wedge); and
b) how simple machines function.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
Project PROMISE

Physical Science Curriculum

Third Grade

Lesson #2:  Here’s the Problem
Authors:  Gail Richard, Terry Braddy

Lesson Length:  30 minutes
Instructional Objectives:

· The students will be introduced to the problem of designing compound machines for the purpose of grinding flour.
Materials and Handouts:

Here’s the Problem worksheet
Need to Know board on chart paper

Science response logs
	Instructions for the Teacher:

1. Distribute, read and discuss the problem statement worksheet titled, Here’s the Problem.
2. Identify key words and phrases in the problem statement.
3. Discuss the questions as a group and have the students complete their worksheets individually.
4. Begin a Need to Know board with the whole group.
5. Introduce the students to the science response logs, writing a summary of today’s information, and keep them for further use throughout the unit.

	Notes:

	Questions to Pose:

How do you think people first discovered how to make bread?
Why do you think people first started grinding grains instead of using whole grains?


	


Assessment/Evaluation:
Science response logs 
Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

a) predictions and observations are made.
3.2
The student will investigate and understand simple machines and their uses.  Key concepts include

a) types of simple machines (lever, screw, pulley, wheel and axle, inclined plane, and wedge); and
b) how simple machines function.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #3 and #4:  Systems
Authors:  Gail Richard, Terry Braddy


Lesson Length:  two 35-minute sessions (70 minutes total)
Instructional Objectives:

· The students will be introduced to systems.
· The students will identify parts of a system.
· The students will examine the mill as a system.
Materials and Handouts:

Grist mill animation http://beaversmill.ieasysite.com/new_home_page_018.htm, other similar site
Overhead transparency of Systems Worksheet (2 sides)

Blank copies of Systems Worksheet (2-sided)

Completed Sample Systems Worksheet (2-sided), for teacher reference 
Science response logs

	Instructions for the Teacher:

1. Explain to students that during this unit, they will be looking at the water mill as a system.  Review the water mill problem from Lesson #2.

2. Ask the students if they have heard the word system and to give some examples.  

3. Tell students that they will discuss how the water mill is a system. 

4. Have students examine a diagram of a water mill.  The Grist Mill Animation of Beaver’s Mill in Pittsylvania County provides an example to use to illustrate the concept of systems.

5. Ask the following questions to help students understand the use of each of the following terms related to systems using the example of the mill:

· Elements are all of the things that are parts of the mill. What are the parts of the mill?  Describe the elements of the mill.

· Boundaries are the edges of the system.  What are the boundaries of the mill?

· Inputs are the things that are put into a system to keep it going.  What things go into the mill to make it possible for the mill to produce flour?  NOTE:  There are at least two types of inputs: 1) the water to produce the energy to turn the millstone, and 2) the grain that will be ground into flour.

· Outputs are the things that the system produces or lets out.  What are the outputs of the mill?  What does the mill produce?  NOTE: There are at least two types of outputs: 1) the water that leaves the mill after its energy is spent, and 2) the flour that is produced.

· Interactions are the things that happen in the system to use the inputs and create the outputs.  What are some things that happen in the mill to use the inputs and produce the outputs?  Consider information from the mill diagram.
6. All systems have structure.  Remind students that systems have elements and boundaries, and that these things comprise the structure of the system.  Explain that some systems have elements and boundaries that we can see, but that sometimes systems have some elements and boundaries that we cannot see.  Give students the example of a family.  A family has elements (people in it) that we can see but boundaries that we can’t see—we just know who is inside the boundaries of the family and who is outside.  For example, students will know the difference between a friend who is a cousin and a friend who is not related. 

Now ask students to describe the structure of the mill.

The boundary of the mill is the physical structure of the mill.
The elements of the system include the water wheel, the gears, the millstones, both fixed and moving, the chutes for the grain to enter and the flour to exit, and the storage bins.

Mechanically, water is an input that creates energy.

Water exits the mill as an output after spending its energy.

Grain is an input to the mill to create flour.

Flour is an output of the mill.
7. All systems have function or purpose.  There is a reason for each system and its interactions.  Another word for the reason for a system or what it does is function.  Ask students to explain the function of a mill.

The function of the mill is to take grain and make flour.
8.  Systems can be productive or dysfunctional.  Explain that sometimes systems achieve their function or purpose, so that they produce the right output and can be described as productive, but other times they do not function or work properly and so they do not produce the right output and we say they are dysfunctional.  Ask students if they have ever had the electricity go out in their house and explain that this is what happens when the electrical system is dysfunctional, or not producing  what it should.  Explain that just because a system is dysfunctional, it does not  necessarily mean that it stops working altogether, just that it is not as productive as  it should be.

The mill is productive when the water flows and creates energy.  The mill is productive when grain is available and is ground into flour.

The mill is not productive when the flow of water is interrupted or slowed or when the flow of water is not controlled.  The mill is not productive when the flow of grain is interrupted.
9.   All systems have patterns.  Explain to students that we can identify interactions in   

      a system that happen over and over again in the same ways.  These repeated 
      actions are examples of patterns.  Ask students to identify patterns in the mill.

      The pattern of the mill is the continuing flow of water over the water wheel to turn  

      the millstone to grind grain into flour.  This occurs again and again.
10.  Systems are interdependent.  Explain to students that many systems rely on other 
systems for things they need but cannot do or produce on their own.  When systems need each other in order to function, we say they are interdependent.  Inputs to a system often come from other systems.  Outputs from systems often support other systems.
The mill only functions if the water is flowing as an input.

The mill only functions if grain is harvested and brought to the mill as an input.

Bread can only be made if the mill supplies the flour as an output.

The flour (output) becomes an input for the system of making bread.
11.  Next, tell students that there are some things that are not systems, and to   

       understand what a system is, it helps to understand what a system is not.  Give  

       students an example:  Ask them if they think a pencil is a system.  Use the terms  

       elements, boundaries, inputs, outputs, and interactions to discover whether a  

       pencil is or is not a system.  Explain that although a pencil’s elements and 
       boundaries can be defined, it does not function as a system because there are no  

       interactions within the pencil by itself.  Explain to students that some of the 
       things that are not systems may be elements of other systems but are not systems 
       themselves.  Give an example of a mill wheel or millstone.  Explain that the mill  

       wheel or millstone is an element of the system of the mill, but that it is not a 
       system by itself.  Ask for a few suggestions of things that are not systems.  As a   

       class, have students brainstorm a list of things that are not systems.  Discuss each 
       of the suggestions and determine why they are not systems.
12.  In science response logs, have students answer the following questions to explain  

       how the mill is a system.

· What is the function of the mill?
The function of the mill is to grind grain into flour.

· When is the mill productive?
The mill is productive when the water flows over the water wheel and provides energy to drive the gears that drive the millstone.

· When is the mill dysfunctional?
The mill is dysfunctional when the source of energy stops or slows.  This can happen if any of the following happen: the mill race dries up, the mill race floods, or the water wheel breaks.

	Notes:

	Questions to Pose:

What is the structure of a water mill as a system?

What is the function or purpose of the water mill as a system?

What conditions make a water mill a productive or a dysfunctional system?

How does a water mill illustrate the patterns of a system?

How is a water mill an interdependent system?

Why is a millstone not a system?

	

	Opportunities for Differentiation:

Ask students if they can give any generalizations (i.e., true statements) about systems in general.  Ask students how generalizations apply to some of the systems they discussed.

Tell students that there are many different kinds of systems.  Some systems are small and it is easy to see their boundaries, elements, inputs, and outputs, and in other systems it is more difficult to see those things.  Some systems have living things as a part of them and others do not.  Ask the students to brainstorm more systems, now that they understand more of the characteristics of systems.  Add their examples to the list.  Use such questions as the following to help start students’ thinking:


What are some examples of systems?


What are some systems in nature?


What are some systems that people have invented?


What are some systems that include people?


How do you decide whether something is a system or not?


	


Assessment/Evaluation:
Science response logs
Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

a) predictions and observations are made;

c)   questions are developed to formulate hypotheses; and
j)    inferences are made and conclusions are drawn.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #5:  Lever, Pulley, Wheel and Axle
Authors:  Gail Richard, Terry Braddy


Lesson Length:  35 - 45 minutes
Instructional Objectives:
· The students will discuss how a lever, pulley and wheel and axle help make work easier. 

· The students will describe the function and give examples of a lever, pulley, wheel, and axle.

Applicable Science Text Readings and Activities:
Science textbook information on simple machines 
Read and discuss relevant section.
Materials and Handouts:

Science textbook 
Simple Machines Definitions handout
	Instructions for the Teacher:

1. Have students read and discuss relevant pages in textbook.
2. Read and discuss Simple Machines Definitions handout.
3. Students should complete the example column on the handout by drawing a picture of a lever, pulley, and wheel and axle and labeling the parts of each machine.


	Notes:

	Questions to Pose:

How do levers, pulleys and wheel and axles help make work easier?
Do you think wheels were discovered accidentally or invented on purpose?  Explain your reasoning.

	

	Opportunities for Differentiation:

Use rulers and wooden blocks to investigate how first-, second-, and third-class levers work.  Use classroom items such as an eraser, pencil, book, and pencil box to demonstrate how a lever works.  Allow students to work in small groups with materials.

	


Assessment/Evaluation:
Completed student worksheets 
Requisite Student Skills:
Knowledge of force and motion

Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

a) predictions and observations are made;

c)   questions are developed to formulate hypotheses; and
j)    inferences are made and conclusions are drawn.
3.2
The student will investigate and understand simple machines and their uses.  Key concepts include

a) types of simple machines (lever, screw, pulley, wheel and axle, inclined plane, and wedge);

b) how simple machines function; and
d)   examples of simple and compound machines found in the school, home, and work environment.

National Science Education Content Standard A: Science as Inquiry
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #6:  Inclined Plane, Wedge, and Screw
Authors:  Gail Richard, Terry Braddy

Lesson Length:  35 - 45 minutes
Instructional Objectives:
· The students will discuss how an inclined plane, wedge, and screw help make work easier.
· The students will describe the function and give examples of an inclined plane, wedge, and screw.
Applicable Science Text Readings and Activities:
Science textbook information on simple machines

Read and discuss relevant section.
Materials and Handouts:

Science textbook, or 
Simple Machines Definitions handout
	Instructions for the Teacher:

1. Have students read and discuss relevant pages in textbook.
2. Read and discuss Simple Machines Definitions handout.
3. Students should complete the example column by drawing a picture of an inclined plane, wedge, and screw and labeling the parts of each machine.


	Notes:

	Questions to Pose:

How do inclined planes, wedges, and screws help make work easier?

How would your life be different if there were no screws? Explain your answer.

	

	Opportunities for Differentiation:
Use a square piece of paper and cut on the diagonal to create two inclined planes.  Have students start with a long corner and roll around an unsharpened pencil to create a screw.  Explain how the threads of a screw hold things together.

	


Assessment/Evaluation:
Completed student worksheets 
Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

a) predictions and observations are made;

c)   questions are developed to formulate hypotheses; and
j)    inferences are made and conclusions are drawn.
3.2
The student will investigate and understand simple machines and their uses.  Key concepts include

a) types of simple machines (lever, screw, pulley, wheel and axle, inclined plane, and wedge);

b) how simple machines function; and
d)   examples of simple and compound machines found in the school, home, and work environment.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #7:  Simple Machines All Around Us
Authors:  Gail Richard, Terry Braddy


Lesson Length: 45 minutes
Instructional Objectives:

· The students will classify simple machines.
· The students will create an example of a simple machine using various materials.
Applicable Science Text Readings and Activities:
Trade books from school library about simple machines
Materials and Handouts:

Pre-made word sorts

Trade books about simple machines

Toilet paper rolls, paper towel rolls, rulers, books, yarn, bottle caps, paper, etc.

Models of simple machines

Pictures of mills

	Instructions for the Teacher:

Set up four science centers in classroom:
1. examples of lever, pulley, and wheel and axle made out of wood or other materials

2. examples of screw, inclined plane, and wedge made out of wood or other materials

3. teacher-made index cards using Simple Machines Definitions handout (word sort). Make 3 - 4 sets of cards.
4. Use materials such as toilet paper rolls, paper towel rolls, rulers, books, yarn, bottle caps, paper, etc., to have students create a simple machine (may be done as a small group or individually)

Have trade books available for research.
In science response log, have students explain how one simple machine can be used in a mill to change grain into flour.

	Notes:

	Questions to Pose:

Through your investigation of simple machines, how could these machines help you turn grain into bread?  (Make sure diagram of mill is posted to guide students.)
How could the machine you made be used in the mill?


	

	Opportunities for Differentiation:


	


Assessment/Evaluation:
Science response logs
Requisite Student Skills:
Students should be able to describe and identify simple machines.  Students should have knowledge of problem statement.
Stand-Alone Adaptations:
Centers can be completed as a stand-alone activity without completing Lesson #8 and Lesson #10 in this unit.

Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

a) predictions and observations are made; and
j)    inferences are made and conclusions are drawn.
3.2
The student will investigate and understand simple machines and their uses.  Key concepts include

a) types of simple machines (lever, screw, pulley, wheel and axle, inclined plane, and wedge); and
b) how simple machines function.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #8:  Identification of Simple Machines
Authors:  Gail Richard, Terry Braddy

Lesson Length: 35 minutes
Instructional Objectives:

· The students will locate how simple machines are used throughout the school (inside and outside).
· The students will apply knowledge of simple machines to how a mill functions. 

· The students will be introduced to compound machines.
Applicable Science Text Readings and Activities:
Science textbook information on simple machines

Read and discuss relevant section.
Materials and Handouts:

Science textbook

Diagram of mill

Examples of compound machines

Science response logs

	Instructions for the Teacher:

1. Take students on a walk around the school grounds to locate simple machines.  Examples: flagpole – pulley; slide – inclined plane; seesaw – lever; car/skateboard – wheel and axle; doorstop – wedge; screw – screw in doors. 

2. Complete assessment activity listed below.
3. Read and discuss information on compound machines. 

4. Discuss how a mill has simple machines that create a compound machine to change wheat into flour when all parts are working together.
5. Have students draw and label an example of each machine they observed on the walk and describe the function of each machine.

	Notes:

	Questions to Pose:

What types of simple machines can you locate in the diagram of the mill? 
What simple machine did you create (from Lesson #7) that the mill used or could have used?
What types of compound machines can you locate in the diagram of the mill?

Is a compound machine a system?  Explain your reasoning.

	

	Opportunities for Differentiation:

Use materials to create a compound machine that can be used to make work easier for you at home or school.

	


Assessment/Evaluation:
Accuracy of drawings and descriptions
Requisite Student Skills:
Knowledge of simple machines and their functions
Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

c)   questions are developed to formulate hypotheses; and

j)    inferences are made and conclusions are drawn.

3.2
The student will investigate and understand simple machines and their uses.  Key concepts include

a) types of simple machines (lever, screw, pulley, wheel and axle, inclined plane, and wedge);

b) how simple machines function;

c) compound machines (scissors, wheelbarrow, and bicycle); and

d) examples of simple and compound machines found in the school, home, and work environment.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #9:  Introduction to Compound Machines using 

Simple Machines that Create Motion
Authors:  Gail Richard, Terry Braddy

Lesson Length:  40 minutes
Instructional Objectives:

· The students will identify sources of energy and their uses.

· The students will describe how the sun, wind, and moving water can be used to produce energy.
Applicable Science Text Readings and Activities:
Science textbook information on simple machines 
Read and discuss relevant section.
Materials and Handouts:

Science textbooks

Pinwheel pattern

Straws
Straight pins 
Plastic water wheel toy
Criteria for compound machine
Solar powered calculators
	Instructions for the Teacher:

1. Wind energy:

a. Have students create pinwheels using pattern provided. 
b. Show how wind can be used to create motion by blowing on pinwheel.
2. Solar energy:

a. Use solar calculators to demonstrate solar energy.
3. Water energy:

a. Use plastic toy to demonstrate the power of moving water.

4. Refer back to problem statement and introduce expectations and criteria for creating a compound machine: 


Must include at least 2 simple machines


Must have a movable part


	Notes:

	Questions to Pose:

How have you seen solar, wind, or water energy being used within our community?  Example: solar calculator
How is the energy from the sun, wind, and water used to generate electricity?
What are some concerns or problems with solar energy, wind energy, or water energy?  (Think about cloudy days, droughts, etc.)

In your opinion, which source of energy might be the most effective for powering a factory or mill?  Defend your reasoning.

	

	Opportunities for Differentiation:

Have students conduct research on alternate ways of generating energy.

	


Special Notes to the Teacher:
Allow time during Lessons #10 - #16 to work on project.
Assessment/Evaluation:
Information evaluation through discussion
Correlation to Virginia Science Standards of Learning:
3.2
The student will investigate and understand simple machines and their uses.  Key concepts include

c)   compound machines (scissors, wheelbarrow, and bicycle); and

d)   examples of simple and compound machines found in the school, home, and work environment.

3.11
The student will investigate and understand different sources of energy.  Key concepts include

b)   sources of energy (sunlight, water, wind).

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #10:  Force and Motion
Authors:  Gail Richard, Terry Braddy

Lesson Length:  35 minutes
Instructional Objectives:

· The students will differentiate various types of motion:  circular – wheel from mill; back and forth – swing; straight – throwing a baseball.
· The students will examine vibration.
Applicable Science Text Readings and Activities:
Science textbook information on simple machines
Read and discuss relevant section.
Materials and Handouts:

Science logs 

Balloons (as transparent as possible) *  (see note)
Pennies *  (see note)
Hex nuts *  (see note)
Music wands or tuning forks
	Instructions for the Teacher:

1. Read and discuss pages from science textbooks.
2. Before completing the experiment, have students write down a prediction in their science logs about what type of motion will be used to move the items inside the balloon.

3. Conduct an experiment showing circular motion using a balloon.  Place a penny in an uninflated balloon, then carefully inflate it (don’t inhale the penny!).  Hold the balloon closed and spin it rapidly, causing the penny to roll on edge around the inside surface of the inflated balloon.  Let the air out gently, and then repeat the experiment with a hex nut.  For safety reasons, it is strongly recommended that the teacher prepare several inflated balloons ahead of time, so that the students do not need to inflate the balloons.  *  (see note) 
4. Experiment with music wands or tuning forks to see how they work.
5. In science logs, have students examine predictions and determine what actually happened in the 
experiment and write a conclusion statement.


	Notes:

	Questions to Pose:

What are some examples of each type of motion that we have discussed?

Why do you think the hex nut was noisy but the penny was not?  What was causing the hex nut to be noisy?

What did you learn about the music wands or tuning forks?

	

	Opportunities for Differentiation:

Students may conduct experiments with other small objects (round candy with a hole, small bottle/glue stick cap, etc.) in the balloons to verify their conclusions.  The teacher should prepare these balloons as directed by the students.

	


Assessment/Evaluation:
Conclusion statements in science logs
Requisite Student Skills:
Knowledge of types of motion
Special Notes to the Teacher:

· For safety reasons, it is strongly recommended that the teacher prepare several inflated balloons ahead of time (some with pennies, some with hex nuts), so that the students do not have to inflate the balloons. The teacher should lean over and blow downward into the balloon to avoid accidental inhalation of the penny or hex nut.  The students may then pass the prepared balloons around.  
· This activity must be very carefully monitored.  
The motion of the object stays the same unless acted upon by a force.  A force is necessary for an object to change motion.  The components of motion are direction and speed.

Allow students time to work on creation of compound machine that demonstrates some type of motion.
Teachers may want to research centrifugal force and vibration ahead of time.
Correlation to Virginia Science Standards of Learning:
2.3
The student will investigate and understand basic properties of solids, liquids, and gases.  Key concepts include

a) mass and volume; and

b) processes involved with changes in matter from one state to another (condensation, evaporation, melting, and freezing).

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #11:  Classify Matter by Physical Properties
Authors:  Gail Richard, Terry Braddy

Lesson Length:  45 minutes
Instructional Objectives:

· The students will explain how matter can be described by physical properties that include color, size, shape, texture, flexibility, and luster.
· The students will compare and contrast two items (e.g., purple crayon and purple pipe cleaner) using a comparison diagram.
· The students will examine pipe cleaners and crayons as having parts too small to be seen without magnification.
Applicable Science Text Readings and Activities:
Science textbook information on simple machines 
Read and discuss relevant section.
Materials and Handouts Needed:

Matter pre-assessment handout
Science textbooks

Purple crayon 
Purple pipe cleaner

Grains of wheat and corn

Hand-held microscopes

Double-bubble diagram handout
	Instructions for the Teacher:

1. Use a pipe cleaner and crayon to describe physical properties of matter listed above.
2. As a class, use double-bubble handout to compare and contrast two items.
3. Let the students use hand-held microscopes to magnify the crayon and pipe cleaner and then grains of wheat and corn.
4. Review the problem statement for the mill.  Compare and contrast wheat and corn.  What are the differences in these grains that are apparent under the microscopes?  How might these two items be ground differently? 
5. Using science double-bubble handout, have students compare and contrast two items such as different kinds of sports balls.  

	Notes:

	Questions to Pose:

How are the pipe cleaner and crayon alike?  How are they different? 
How are the wheat and corn alike?  How are they different? 
What did you learn about the physical properties of the items under the microscope?


	

	Opportunities for Differentiation:

Have students draw detailed pictures in their science logs of what they observed with the microscopes.

	


Assessment/Evaluation:
Comparison statements 
Requisite Student Skills:
Students may need instruction in how to use the hand-held microscopes, if they have not used them previously.
Special Notes to the Teacher:

Allow students time to work on creation of compound machine that demonstrates some type of motion.

Correlation to Virginia Science Standards of Learning:
3.3
The student will investigate and understand that objects are made of materials that can be described by their physical properties.  Key concepts include

a) objects are made of one or more materials;

b) materials are composed of parts that are too small to be seen without magnification; and

c) physical properties remain the same as the material is reduced in size.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 

Project PROMISE
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Third Grade

Lesson #12:  Mass, Volume, and Density
Authors:  Gail Richard, Terry Braddy


Lesson Length:  45 minutes
Instructional Objectives:

· The students will explain the differences between mass, volume, and density.
Materials and Handouts:

Yarn

Large water bin (deep enough to float the watermelon), towels

Liter measuring beaker or cup

Whole small watermelon, cherry, and apple
Scales

Metric and standard rulers

	Instructions for the Teacher:

1. Yarn activity:  Using a long piece of yarn, make a circle on the floor.  Call students up to stand inside the circle (packed tightly), then have some of them sit down to see how mass can change.
2. For practice in estimation of measurement, have the students:

a. Find a part of their body that is closest to a centimeter, an inch, and a foot. 

b. Find something in the room that they think weighs exactly one kilogram, and then something that weighs one gram.
c. Estimate the length and weight of the watermelon, the cherry, and the apple. 
d. Predict how many liters of water will be needed to fill the bin half-way. 
3. Make sure that the students understand the following words:

Mass

Weight

Volume

Density

Balance
4. Have the students predict what will happen if the fruits are 

      placed in the water.  Will they float?  Which one has the   

      most weight?  Mass?  Density?  Carefully place the fruits in  

      the water.  Ask the students to explain what happens.
5. Students may record responses to these experiments in their  

      science logs.


	Notes:

	Questions to Pose:

What is the difference between mass and weight?

What is the relationship between a gram, a milliliter and a centimeter?

What do the prefixes deci-, centi-, and milli- mean?


	

	Opportunities for Differentiation:

Have the students conduct research to explain why a large ship made of steel will float.  They may also conduct research with aluminum foil “boats” in the container of water—does the foil float better when it is crumpled in a ball or laid out flat?  Will the cherry float on the aluminum foil?  Why?

	


Assessment/Evaluation:
Science logs
Special Notes to the Teacher:

Allow students time to work on creation of compound machine that demonstrates some type of motion.

Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

d)   volume is measured to the nearest milliliter and liter; and
f)    mass is measured to the nearest gram;

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 

Project PROMISE
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Third Grade


Lesson #13:  Classification of Solids, Liquids, and Gases
Authors:  Gail Richard, Terry Braddy

Lesson Length:  35 minutes
Instructional Objectives:

· The students will classify solids, liquids, and gases.
· The students will give examples of solids, liquids, and gases.
Applicable Science Text Readings and Activities:
Science textbook information on simple machines

Read and discuss relevant section.
Materials and Handouts:

Science textbooks

Comparison Chart handout

Classifying game (word sort) cards

Solids, Liquids, Gases handout 

	Instructions for the Teacher:

1.  Read and discuss relevant pages in science textbook.
2.  Create a States of Matter chart using solid, liquid, gas  

     comparison chart.

3.  Create a classifying game using words, definitions, and 
     examples to classify solid, liquid, and gas.
4.  Discuss what solids, liquids, and gases might be found within 
       the mill.
5. Have students complete chart on States of Matter handout and complete Solids, Liquids, and Gases handout.

	Notes:

	Questions to Pose:

What criteria do you use to differentiate between a solid, liquid, and gas?

If you wanted to transport a gas across the town, what kind of container would you need to use?  (something with a tight lid)  What kind of container would you need for a liquid? (does not need a lid, but does need sides)  What kind of container would you need for a solid? (does not need a container)

	

	Opportunities for Differentiation:
Use the Internet to find pictures of elements (sodium, gold, mercury, nitrogen, etc.) as solids, liquids, and gases.  Have the students create a poster to classify their findings according to temperatures, commercial uses, or other categories.

	


Assessment/Evaluation:
Accuracy of completed handouts
Requisite Student Skills:
Knowledge of solid, liquid, and gas
Special Notes to the Teacher:

Allow students time to work on creation of compound machine that demonstrates some type of motion.

Correlation to Virginia Science Standards of Learning:
3.3
The student will investigate and understand that objects are made of materials that can be described by their physical properties.  Key concepts include

a) objects are made of one or more materials.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Third Grade

Lesson #14:  Exploring Physical Change
Authors:  Gail Richard, Terry Braddy

Lesson Length:  35 minutes
Instructional Objectives:

· The students will recognize and identify physical changes in matter.

Applicable Science Text Readings and Activities:
Science textbook information on simple machines 
Read and discuss relevant section.
Materials and Handouts:

Science textbooks

Paper

Mortar and pestle sets

Whole grains of wheat 

Ground flour 
Commercial whole wheat flour 
Hand-held microscopes

	Instructions for the Teacher:

1. Read and discuss relevant pages in a science textbook.
2. Create a table using water as an example – melt, freeze, evaporate, and condense.
3. Use paper and cut in half or tear to demonstrate a physical change.
4. Use mortar and pestle to grind wheat. 
5. Examine ground and commercial wheat flour using hand-held microscopes.
6. Have students draw pictures to demonstrate knowledge of vocabulary.

	Notes:

	Questions to Pose:

How do you describe a physical change? 
What are some examples of a physical change? 
What criteria do you use to determine if something is a physical change or not?
How are the two flours different?  Which one do you think would taste better in bread?  Why?

	


Assessment/Evaluation:
Knowledge of vocabulary and pictures
Requisite Student Skills:
Knowledge of solid, liquid, gas
Special Notes to the Teacher:

You may want to use a video clip to show changes in the properties of matter.
Allow students time to work on creation of compound machine that demonstrates some type of motion.

Correlation to Virginia Science Standards of Learning:
3.1
The student will plan and conduct investigations in which

a) predictions and observations are made.
3.3
The student will investigate and understand that objects are made of materials that can be described by their physical properties.  Key concepts include

c)   physical properties remain the same as the material is reduced in size.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #15:  Changes in Matter
Authors:  Gail Richard, Terry Braddy

Lesson Length:  40 minutes
Instructional Objectives:

· The students will explore concepts of dissolving (changes in matter).
· The students will graph data from an experiment.
Materials and Handouts:

Stopwatch

Plastic measuring spoons; stirrers

Dissolvable substances (Insta-Snow©, polymer crystals [gel powder], salt, lemon gelatin powder, Epsom salts or sugar, etc.), in containers labeled A, B, C, etc.
Small paper cups

Pitchers of water

Plastic basins

Graph paper, pencils

	Instructions for the Teacher:

1. In groups, have the students prepare a simple experiment involving the concept of dissolving, timing how long it takes to completely dissolve a measured amount of each substance in a measured amount of water in each cup.  Have the students prepare graphs prior to doing the experiment, and graph the results as they do each substance.  The students should not know what substances they are using, and should label them A, B, etc., on their graphs.  Try to have the students dissolve the salt and sugar prior to dissolving the other substances.

2. Make sure the students understand the following vocabulary words: 

Solid

Liquid 

Gas

Condensation

Evaporation

Sublimation


	Notes:

	Questions to Pose:

For each substance, what is your prediction or hypothesis for how long the substance will take to dissolve?  Were you correct?

Can you explain any unexpected results?

How would the results of this experiment be different if you were using hot water instead of cold water?

Which holds more water—warm air or cool air?  Explain your reasoning.

What is the only common substance on earth that can be found naturally as a solid, liquid, and gas?

What is sublimation?  Give an example. (A solid changes directly to a gas, such as when snow evaporates without melting.)


	


Assessment/Evaluation:
Discussion and graphs
Requisite Student Skills:
Graphing
Special Notes to the Teacher:

Items such as Insta-snow© and gel powders are available from science supply companies, or from toy stores that carry kits for science experiments.  Super-absorbent polymer crystals may also be obtained from florist supply sources.  Lemon-flavored gelatin powder is used because it looks like the other white powders until it is dissolved.  It is not necessary to have these powders in order to do the experiments, but they will add an element of very unexpected results.  The teacher should practice with the substances ahead of time to determine the correct amounts needed to get the most dramatic results.

Allow students time to work on creation of compound machine that demonstrates some type of motion.

Correlation to Virginia Science Standards of Learning:
3.3
The student will investigate and understand that objects are made of materials that can be described by their physical properties.  Key concepts include

a) objects are made of one or more materials;

b) materials are composed of parts that are too small to be seen without magnification; and

c) physical properties remain the same as the material is reduced in size.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #16:  Exploring Chemical Changes

Authors:  Gail Richard, Terry Braddy

Lesson Length:  35 minutes for lesson (1 hour for baking bread)
Instructional Objectives:

· The students will explore a chemical change. 

· The students will create a chemical change by using the example of bread.

· The students will create a physical change by making butter.
Applicable Science Text Readings and Activities:
Science textbook information on simple machines 
Read and discuss relevant section.
Materials and Handouts:

Ingredients for making bread

Bread machine

Heavy whipping cream

Empty baby food jars, or other small plastic containers with tight-fitting lids
Salt
Video clip explaining chemical changes
	Instructions for the Teacher:

1. Read and discuss relevant pages in science textbook.
2. Begin to bake bread in bread machine.
3. Have students shake (churn) heavy cream into butter using baby food jars, then rinse the whey from the butter and add salt, if desired.
4. Eat bread and butter (discuss physical changes while cutting bread).
5. Use a video clip about chemical changes.

6. Have students complete Matter Magic handout to show understanding of physical and chemical change.


	Notes:

	Questions to Pose:

What are some examples of a chemical change? 

What criteria do you use to determine if something is a chemical change or not?


	


Assessment/Evaluation:
Matter Magic handout
Requisite Student Skills:
Knowledge of physical change and states of matter
Special Notes to the Teacher:

Allow students time to work on creation of compound machine that demonstrates some type of motion.

Correlation to Virginia Science Standards of Learning:
3.3
The student will investigate and understand that objects are made of materials that can be described by their physical properties.  Key concepts include

a) objects are made of one or more materials;

b) materials are composed of parts that are too small to be seen without magnification; and

c) physical properties remain the same as the material is reduced in size.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard B: Physical Science: 
As a result of the activities in grades K-4, all students should develop an understanding of

· Properties of objects and materials 

· Position and motion of objects 

· Light, heat, electricity, and magnetism 
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Lesson #17:  Assessment
Authors:  Gail Richard, Terry Braddy

Lesson Length:  30 minutes, plus additional time for presentation boards
Instructional Objectives:

· The students will demonstrate their knowledge of simple machines.
Materials and Handouts:

Diagram of mill handouts
Assessment handouts
Trifold boards or poster boards

Construction paper, markers
Student-made compound machines
	Instructions for the Teacher:

1. Have the students use diagrams of mills to identify the simple machines that comprise the mills.
2. Have the students complete the Assessment handout, filling in the type and function of simple machines.
3. Have the students create a trifold board display to explain the compound machines that they have been working on, and the types of motion involved.

	Notes:

	Questions to Pose:

How did you create your compound machine? 
What is the function of your machine?
What type of moving parts does your machine have?  What kinds of motion does it demonstrate?
What kind of energy does your machine use?


	


Assessment/Evaluation:
· Completed assessment handout and mill diagram handout
· Presentations of trifold boards and explanations of student-made machines 
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