	Stage I:  Desired Results

	Title of Unit: Properties of Matter
Grade Level: 1

	Established Goals (Vermont Standard from Framework):

7.12 Students understand forces and motion, the properties and composition of matter, and energy sources and transformation. 


	Enduring Understandings:
Students will understand that …
All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another.

A transfer of energy can result in the physical change of state of a substance.
	Essential Questions:

How are solids and liquids alike and different?
How does a substance change from one state to another? (a liquid to a solid or a solid to a liquid)

	Students will know …
(taken from GE Concepts)

a. Solids and liquids are states of matter and have properties that can be described.

b. Solids have the properties of hardness, color, and ability to maintain shape.

c. Liquids have properties of color, tendency to flow, ability to mix with other liquids, and the ability to take the shape of a container.
Science Concepts:
a. Heating and cooling (changes in temperature) can change states of matter. Water can be a liquid or a solid through the processes of melting and freezing.

	Students will be able to …
(taken from GE stems; inquiry GEs)

S1-2:12                                                       (DOK 2)
Students demonstrate their understanding of the States of Matter by…

∙ Identifying, describing, and comparing the state of matter of solids and liquids.
S1-2:14                                                       (DOK 2)
Students demonstrate their understanding of Physical Change by…

∙ Describing and reporting the change in properties when heat is applied to a solid or when heat leaves a liquid (e.g., water and ice).


	Appendix I:  Summary of Adult Content Knowledge Science Concepts:

Everything in our world is made of matter.  All matter takes up space and has mass.  Matter exists in three states:

Solid- has a definite shape and a definite volume.
Liquid- has a definite volume but takes the shape of its container, and it does flow.
(Note: When teaching about liquids do not overemphasize ease of flow as a property of a liquid.  See appendix II) 
Gas- expands and takes the shape and volume of its container and a gas has no definite volume. 
A substance changes state when enough heat energy is added to it or subtracted from it.

Changing from one state to another state is an example of a physical change.

	Appendix II:  Summary of Research on Student Learning(Misconceptions)
· Consider sand and powder to be a liquid because they can be poured and they take the shape of the container.  When teaching a liquid do not overemphasize ease of flow.  Instead, concentrate on the individual particles with a hand lens and pencil point, observing each grain has its own form.
· Associate rigid materials with solids.  They think that non-rigid or soft materials are not solids, they are in between.
· They think substances need to be “watery” to be a liquid (e.g. students think molasses is not a liquid).

· They think solids weigh more than liquids, liquids weigh more than gas. 

· Think that gas is not matter.
· Develop an awareness of the material characteristics of gas but do not regard gas as having weight.
· Do not differentiate between melting and dissolving.

	Stage 2 – Assessment Evidence


	Performance Task(s) Summary


Chocolate Strawberries
Materials List:

Strawberries

Solid Chocolate

Heat Source- heat plate

Pan

Tray or plate
Cold Source- refrigerator 
Imagine our class has been asked to bring a special treat for our school.  We will be enjoying chocolate covered strawberries for our dessert.  Our job is to prepare the chocolate covered strawberries.  Please help us out by using your science skills.
1. Observe the chocolate in the container. Draw a picture of what you see. (GE 12) (DOK 2)
2. Decide if the chocolate is a liquid or a solid.  If you think it is a liquid, write liquid next to your drawing.  If you think it is a solid, write solid next to your drawing. (GE 12)

3. Explain why you believe it is a liquid or a solid.  Give 2 reasons (properties). (GE 12)

4. How can we change the chocolate so that we can dip the strawberries in it? (GE 14) (DOK 2)
Teacher then uses one of the student’s ideas to melt the chocolate for dipping strawberries into it.  (Do not use a microwave because students will not be able to observe the transfer of heat.)

5. Draw a picture of what the chocolate looks like now. (GE 12) (DOK 2)
6. Is the chocolate a liquid or a solid?  If you think it is a liquid, write liquid next to your chocolate picture.  If you think it is a solid, write solid next to your chocolate picture.  (GE 12) (DOK 1)
7. Explain why you think it is a liquid or solid.  (GE 12) (DOK 1)

8. How is the chocolate different now? What caused the chocolate to change?  (GE 7 & GE 14) (DOK 2)

9. Students then dip each strawberry into the chocolate and then place them on plate.
Teacher places the plate into the refrigerator. Wait for at least 30 minutes.
10. Observe the chocolate covered strawberries in its final stage.  Decide if the chocolate is a liquid or a solid.  Give 2 reasons (properties). (GE 12) 
Serve the chocolate strawberries to your students to enjoy!

Extension ideas:  Students create a plan for testing their ideas for changing other liquids to solids or liquids to solids.  Use science notebooks, share discoveries, and possibly form new questions triggered from their findings.  



	Indicators of Proficiency:

1. Students accurately identifies initial, middle, and ending states of the chocolate (solid, liquid, solid) GE 12
2. Student justifies decisions on initial, middle, and ending states of chocolate (with 2 reasons/properties for each time of observation) GE 12 (properties of hardness, doesn’t flow, define shape)
3. Student describes the change of chocolate from solid to liquid, and liquid to solid, and how it happened (affected by temperature).


	Other Evidence:
See BRSU binder: Is it a Solid? Is it a liquid? Is it melting?
Formative Assessment: sharing, discussing, science notebooks, observations, probes, questioning, OWLs, card sort, concept cartoon, and performance task. 


	Stage 3 – Learning Plan

	Learning Activities:
Concept Card Sort 
Focus Question: Is it a liquid or solid?

For GE 12 (DOK 2)
In this lesson the students will:

· Use picture cards to identify liquids and solids according to their properties.

· Small groups will report to the large group.

Assessment Strategy: Concept Cards- give evidence for why they placed the cards under each concept.

Concept Cartoon 

Focus Question: 
For GE 12 (DOK 2)
In this lesson the students will:

· Be given a concept cartoon drawing that visually depicts children sharing their ideas about the properties of matter.
· Decide which character in the cartoon they agree with most and why.
· Small groups share at the science meeting.
Assessment Strategy: Used as a formative assessment to guide further instruction.
Buttered Popcorn

Focus Question: How does a solid change to a liquid? 
For GE 14 (DOK 2)
In this lesson the students will:

· Observe the butter in a container and draw a picture of what they see.

· State whether it is a solid or a liquid and why?

· Teacher will use a hot plate to melt butter.

· Draw a picture and report findings in their science journal.
· Share their findings to the whole group.

Assessment Strategy: Students will be asked to explain the changes that occurred, either orally or in their science journals.

 Characteristics of a Liquid or Liquid Investigation 

Focus Question: What are the properties of a liquid?

For GE 12 (DOK 2)
In this lesson the students will:

· Observe and investigate several different liquids. i.e., water, oil, shampoo, & glue.

· Describe the properties and create a rule.
· As a class they will create a chart with the common properties.

Assessment Strategy: Use a venn-diagram to compare the liquids.
Characteristics of a Solid or Solid Investigation 

Focus Question: What are the properties of a solid?

For GE 12 (DOK 2)
In this lesson the students will:

· Observe and investigate several different solids. i.e., ball, button, sponge, & cube.

· Describe the properties and create a rule.
· As a class they will create a chart with the common properties.

Assessment Strategy: Use a venn-diagram to compare the solids.
Frozen Hands/Ice Balloons

Focus Question: How does this activity relate to the properties of solids and/or liquids?  Objects have many observable properties as they go through changes in states. 

For GE 14 (DOK 2)

Teacher freezes several water balloons (allow 3 days). Tip: Place in large container in freezer to prevent mess and allow for easier transport.

Materials: food coloring, hand lenses, salt, and flashlight.
In this lesson the students will:

· Observe, try things out, and develop some questions to investigate.

· Draw a diagram and record observations and questions that they may have.
· Partners share with the whole group.
Assessment Strategy:  Through their observations students will be asked to describe and record the changes of matter.
Ice Cubes in a Bag 

Focus Question: What will happen to an ice cube when it is left in a bag on a table over time?
For GE 14 (DOK 2)
In this lesson the students will:

· Complete the probe, “Ice Cubes In a Bag” to describe what they think will happen when an ice cube is left in a bag on a table over night.
· Make predictions and explain their thinking.
· Conduct experiment. 

· Record their findings and share results.
Assessment Strategy: students will complete the BRSU probe, “Ice Cubes In a Bag” before and after unit.
Is it Melting?

Focus Question: What causes melting ? How does the physical property change in an object when it melts?

For GE 14 (DOK 2)
In this lesson the students will:

· Complete the BRSU probe.
· Describe a rule for what makes an object melt.
· Students will observe and record their findings using the examples in the probe.
          Assessment Strategy:  Students will complete the BRSU probe, “Is it Melting?”
Other Learning Activities
· States of Matter Picture Card Sort

· Making/Eating Popsicles 
· Making no bake cookies

· Making Oobleck and reading the book Bartholomew and the Oobleck
· Snow Friends 

· Testing Solids With a Magnet


	Appendix III:  Resources (teacher resources, related student literature, field trips, websites, etc.):
Teacher:

Solids and Liquids, National Science Resources Center, National Science Resource Center Carolina Biological Supply Company 1996
Concept Cartoons in Science Education.  Millgate House Publishers.  
Text to Support this unit:

Ballard, Carol.  Solids, Liquids, and Gases. From Ice Cubes to Bubbles.  Heinemann Library.  2004.
Gold, Becky. Matter is Everything. Sundace Publishing – 2004.

Hall, Lawrence. Foss Science Stories- Solids and Liquids (Grade 1-2). Delta Education 2003. ISBN-10: 1583568344.

Huxley, George.  Water. National Geographic.

Mason, Adrienne. Change It!:  Solids, Liquids, Gases and You (Primary Physical Science Series).  Kids Can Press, Limited, 2006. ISBN: 1553378385 

Perez Belle. Ice. National Geographic.

Robinson, Fay. Solid, Liquid, or Gas?  Childrens Press, Inc. 1995.
Snedden, Robert. States of Matter Material.  

Zoehfeld, Kathleen Weidner.  What is the World Made of?  All about Solids, Liquids, and Gases. HarperCollins Publishers Inc. 1998. ISBN: 0-06-445163-1.





Understanding by Design:  Science Unit Planning Template 

(based on the work of:  Wiggins and McTighe)

