Teacher Guide: Strand 1: Properties and Principles of Matter and Energy
· 1.1.A.a Describe and compare the masses (the amount of matter in an object) of objects to the nearest gram using balances.

· 1.1.A.b Describe and compare the volumes (the amount of space an object occupies) of objects using a graduated cylinder.

· 1.1.A.c Identify situations where no two objects can occupy the same space at the same time (e.g. water level rises when an object or substance such as a rock is placed in a quantity of water).

· 1.1.A.d Classify types of materials (e.g., water, salt, sugar, iron filings, salt water) into “like” substances (materials that have specific physical properties) or mixtures of substances by using their characteristic properties.
· 1.1.B.a Identify water as a solvent that dissolves materials (Do NOT assess the term solvent).

· 1.1.B.b Observe and describe how mixtures are made by combining solids or liquids, or a combination of these.

· 1.1.B.c Distinguish between the components in a mixture/solution (e.g., trail mix, conglomerate rock, salad, soil, salt water).

· 1.1.B.d Describe ways to separate the components of mixture/solution by their properties (i.e. sorting, filtration, magnets, screening).

· 1.1.I.a Observe that the total mass of a material remains constant whether it is together, in parts, or in different states.
Lesson 1 45 minutes

Purpose: To classify materials by their physical properties and identify their state of matter.

Vocabulary: Matter, solid, liquid, gas, classify, characteristics, and properties.



matter – something that has mass, occupies space, and you can touch or 


feel it.


solid – definite size and definite shape



liquid – takes the shape of its container


gas – no definite shape or size and moves freely


classify – to put into categories by a common quality 



characteristics – a special quality



properties – qualities or characteristics

Materials:
Water (7 cups)



Salt (7 tubs)


Iron Filings (7 tubs)



Sugar (7 tubs)

Activities:



Watch the brain pop on States of Matter. As a whole class, take the quiz.


You could also check out, Bill Nye Phases of Matter, video from the 



library for a more in depth study on the phases of matter.  



Put students in 7 groups of 3-4 (they will remain in these groups 



throughout the unit). Hand out their science journals for the unit, they will 


be responsible for them. Have them complete lesson 1, solids, liquid, and 


gas chart in their groups. Have students from each group share examples 


they came up with. 



Distribute tubs of salt, sugar, iron filings, and water to each group. 



Complete the semantic feature analysis in their science journal for salt-



whole group (model how they mark their x’s). Allow them time to finish



the rest of the chart with their group. 
Assessment: To finish today’s lesson they must answer the final question in their  



science journals: “Which materials are most alike, why?”
Lesson 2 45 minutes: *Fill ice cube tray (top of each cube) with water and freeze 


the night before.
Purpose: To describe and compare the masses of objects to the nearest gram using 

balances. To discover the mass of an object remains constant whether together or in

parts.

Vocabulary: Weight, mass, and gram. 


weight – the measure of gravity pulling on an object



mass –  the amount of matter in an object-never changes



gram –  a metric unit used to measure mass/weight- one thousandth of 


a kilogram.
Materials:
Paper clips (7-1 per group)



Standard pink erasers (7-1 per group)



Pencils (7-1 per group)



Highlighters (7-1 per group)



Stack and connect cubes: math manipulative (35-5 per group)



Ice cubes (7-1 per group)



Water (measured amount of an ice cube)

Activities:



Model how to zero a pan balance. Show the students what one gram is.



Model how to, correctly measure an item- choose something they won’t be



measuring (how to add up the grams).


Give each student one ice cube to measure, point out what state of matter 



the ice cube is in. Allow students time to record their measurements in 



their science journals. Then, pour water into a cube of the ice cube tray 



and pour that amount into each groups’ pan balance. Allow them to



measure and record their findings. You may want to take time to have



conversations about why the liquid ice cube amount is different from the



solid amount- theoretically-it shouldn’t be. What variables would 



come into play (not precise exact amounts both times, water drops left in 


the ice cube tray when poured out…).   


Students will get into their unit groups. and receive a pan balance, paper 


clip, standard pink eraser, pencil, highlighter, and 5 stack and connect 



cubes. They will complete the chart on lesson two in their science 



journals.  

Assessment: To finish today’s lesson they must answer the final two questions in 


their science journals: 


“Does the mass of an object change if you weigh it



in parts or together?” 



“ Does the mass of an object change if the state of matter the object is



in changes?”

Lesson 3 30 minutes

Purpose: To describe and compare volumes using a graduated cylinder and identify

situations where two objects cannot occupy the same space.

Vocabulary: Volume and graduated cylinder-just show example 


volume – the amount of space an object occupies-takes up
Materials:
Graduated cylinders (7-1 per group)



Small Rocks (7-1 per group)



Water (7 cups, use Dixie cups or throw away cups you have in your 



cabinet- only give small amounts of water in the cups, 30-40 ml)
Activities:



Define the word volume as the amount of space an object takes up. 


Show the students what a graduated cylinder is. Model how to 



read volume appropriately (cylinder must be on a flat surface, allow it to 


settle, and read at eye level).



Students will get into their groups and receive a graduated cylinder, 


cup of water, and a rock. Ask students to find the volume of the amount



of water in their cups and record it in their science journals. Ask each 



group to discuss the following question: 



“What will happen when you drop the rock into the graduated 



cylinder?”



Students will record their predictions into their science journals on lesson



three. Instruct the students to drop the rock in and record the volume of 



the graduated cylinder in their journals. Ask each group to discuss the 



following question:



“Does the rock occupy space? How do you know?”  
Assessment: To finish today’s lesson they must figure the volume of the rock and 


record it in their science journals.

Lesson 4 30-45 minutes *Prep the group trail mix baggies the night before this lesson. You will hand each group a mini baggie of pretzels, cereal, and goldfish. 

Purpose: To explore the components of mixtures, both solid and liquid, and to 
identify water as a solvent.

Vocabulary: Solvent and mixtures 



solvent – able to dissolve to make a solution



mixture – combining more than one thing together

Materials:
Pretzel sticks (7 snack size baggies-1 per group)


Cereal (7 snack size baggies-1 per group)



Goldfish (7 snack size baggies-1 per group)



Lg. jar of powdered lemonade



Plastic stir spoon (7-1 per group)



Plastic pitcher (7-1 per group)



Plastic cups (24-28 dixie cups-class set)


Gallon Bags (7- 1 per group)

Activities:



Write the word mixture on the white board. Allow the students, whole


group, to brainstorm everything they think of when they see/hear the 



word mixture. 

Students will get into their unit groups and receive mini baggies of pretzel sticks, cereal, and goldfish. They will record the physical properties of each material in the chart on lesson four in their science journals. They will then combine each baggie in a plastic gallon-size bag (set aside until
the end of the lesson).



Set aside trail mix until the end of today’s activities. Introduce the word,



solvent, and explain how water is a solvent-dissolves other substances. 



Student will read and follow the directions on lemonade jar to create 



their mixture.  
Assessment: To finish today’s lesson they answer the following questions in their


science journals:



“What is an example of a mixture, what materials make up the 



mixture?”



“How does the lemonade mixture look different than the trail mix



mixture?” Explain your thinking.



*Celebrate: Eat trail mix and drink lemonade when they finish.

Lesson 5 60 minutes

Purpose: To explore ways to separate mixtures/solutions by their properties.
Vocabulary: Filtering, sorting, magnetism, and screening


filtering – separating solids from a mixture


sorting – group things with common characteristics


magnetism – using a piece of metal to attract or repel iron


screening – a tool used to remove solids from a mixture
Materials:
Beans/salt mixture (7 bags-1 per group)


2-D plastic shapes (7 bags-1 per group)



Iron filings/pennies mixture (7 bags-1 per group)



Strainers (7-1 per group)



Magnets (7-1 per group) 

Activities: 



Whole group: Complete the vocabulary chart in their science journals. 



Draw the chart on the white board and have them copy what you



decide together. 



Students will get into their groups and receive bean/salt mixture, 2-D 


plastic shape mixture, and the iron filings/pennies mixture. They will also



receive a strainer and a magnet. Have the students turn to lesson five of 



their science journals. Instruct the students to study each bag, without



opening them. In their groups have them discuss the following questions:



“What are the materials that make up each mixture?” Students will 


Record the information in the chart in their science journals.



“How could you separate each mixture into parts?”



Give students time to separate each mixture, in the order they decide, and



record how they separated each in their science journals. 
Assessment: To finish today’s lesson they must explain how they separate each 


mixture using the words, filtering, sorting, magnetism, and screening.

Lesson 6 30 minutes

Purpose: To assess grade level expectations for the Properties and Principles of 

Matter and Energy science strand.

Assessment: To finish this science unit you will administer the Matter and Energy 



science test. 
