Properties of Matter Unit Design
Grade 7
RI Statements of Enduring Knowledge - (Established Goals): 
PS1 - All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another (independent of size or amount of substance)

PS 2 - Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed.

ESS1- The earth and earth materials as we know them today have developed over long periods of time, through continual change processes.
	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 

High Emphasis Targets

	PS1 (7-8) –1

Students demonstrate an understanding of characteristic properties of matter by …

1a measuring mass and volume of both regular and irregular objects and using those values as well as the relationship D=m/v to calculate density.

	PS1 (5-8) INQ-1   

Investigate the relationships among  mass, volume and density
Properties of Matter SG: L01 (pp2-13)
Our Ideas About Matter

Properties of Matter SG: L02 (pp14-23)
Determining Density

Properties of Matter SG: L03 (pp24-29)
Density Predictions

Properties of Matter SG: L05 (pp38-55)
Temperature and Density

Properties of Matter SG: L09 (pp78-83)
The Mystery Object

Properties of Matter SG: L19 (pp162-167)
Assessing Our Progress

Properties of Matter SG: L26 (pp230-235)
End-of-Module Assessment

Properties of Matter TG: L01 (pp3-14)
Our Ideas About Matter

Properties of Matter TG: L02 (pp15-26)
Determining Density

Properties of Matter TG: L02.Exts (p21)
Determining Density

Properties of Matter TG: L03 (pp27-38)
Density Predictions

Properties of Matter TG: L03.Exts (p32)
Density Predictions

Properties of Matter TG: L04.Exts (p45)
Do Gases Have Density

Properties of Matter TG: L05 (pp49-64)
Temperature and Density

Properties of Matter TG: L05.Exts (p56)
Temperature and Density

Properties of Matter TG: L09 (pp101-112)
The Mystery Object

Properties of Matter TG: L19 (pp209-226)
Assessing Our Progress

Properties of Matter TG: L26 (pp313-332)
End-of-Module Assessment


	PS1 (7-8) –2

Students demonstrate an understanding of characteristic properties of matter by …

2a identifying an unknown substance given its characteristic properties of matter.

2b classifying and comparing substances using characteristic properties (e.g., solid, liquid, gas; metal, non-metal).


	PS1 (5-8) INQ+POC –2   

Given data about characteristic properties of matter (e.g., melting and boiling points, density, solubility) identify, compare, or classify different substances
Properties of Matter SG: L11 (pp98-105)
Pure Substance or Mixture?

Properties of Matter SG: L12 (pp106-111)
What Happens When Substance are Mixed with Water?

Properties of Matter SG: L22 (pp198-207)
Combining Elements

Properties of Matter TG: L11 (pp125-134)
Pure Substance or Mixture?

Properties of Matter TG: L12 (pp135-142)
What Happens When Substance are Mixed with Water?

Properties of Matter TG: L22 (pp263-274)
Combining Elements



	PS1 (7-8) – 4

Students demonstrate an understanding of states of matter by …

4a constructing models that represent the states of matter at the molecular level.

4b explaining the effect of increased and decreased heat energy on the motion and arrangement of molecules.

4c observing the physical processes of evaporation and condensation, or freezing and melting, and accounting for these changes in terms of molecular motion and conservation of mass.


	PS1 (5-8) SAE+MAS – 4

Represent or explain the relationship between or among energy, molecular motion, temperature, and states of matter.

Properties of Matter TG: L02.Exts (p21)
Determining Density

Properties of Matter TG: L07.Exts (p86)
Just a Phase

Properties of Matter TG: L08.Exts (p96)
Changing Matter and Mass

Properties of Matter TG: L12.Exts (p140)
What Happens When Substance are Mixed with Water?

Properties of Matter TG: L14.Exts (p157)
Mass, Volume and Dissolving

Properties of Matter TG: L15.Exts (p166)
Properties of Matter SG: L06 (pp56-63)
Applying the Heat

Properties of Matter SG: L07 (pp64-73)
Just a Phase

Properties of Matter SG: L08 (pp74-77)
Changing Matter and Mass

Properties of Matter SG: L25 (pp224-229)
Mass and Chemical Reactions

Properties of Matter TG: L02.Exts (p21)
Determining Density

Properties of Matter TG: L06 (pp65-78)
Applying the Heat

Properties of Matter TG: L07 (pp79-90)
Just a Phase

Properties of Matter TG: L07.Exts (p86)
Just a Phase

Properties of Matter TG: L08 (pp91-100)
Changing Matter and Mass

Properties of Matter TG: L08.Exts (p96)
Changing Matter and Mass

Properties of Matter TG: L12.Exts (p140)
What Happens When Substance are Mixed with Water?

Properties of Matter TG: L14.Exts (p157)
Mass, Volume and Dissolving

Properties of Matter TG: L15.Exts (p166)
Separating a Soluble and an Insoluble Substance

Properties of Matter TG: L25 (pp303-312)
Mass and Chemical Reactions

Properties of Matter SG: L06 (pp56-63)
Applying the Heat

Properties of Matter SG: L07 (pp64-73)
Just a Phase

Properties of Matter SG: L08 (pp74-77)
Changing Matter and Mass

Properties of Matter SG: L25 (pp224-229)
Mass and Chemical Reactions

Properties of Matter TG: L06 (pp65-78)
Applying the Heat

Properties of Matter TG: L07 (pp79-90)
Just a Phase

Properties of Matter TG: L08 (pp91-100)
Changing Matter and Mass

Properties of Matter TG: L25 (pp303-312)
Mass and Chemical Reactions

Properties of Matter TG: L24 (pp295-302)
Countering Corrosion

Properties of Matter TG: L24.Exts (p301)
Countering Corrosion



	PS1 (5-6) – 5

Students demonstrate an understanding of the structure of matter by …

5c interpreting the symbols and formulas of a chemical equation.

5d using symbols and chemical formulas to show simple chemical rearrangements that produce new substances (chemical change).

5e Explaining that when substances undergo physical changes, the appearance may change but the chemical makeup and chemical properties do not.
5f Explaining that when substances undergo chemical changes to form new substances, the properties of the new combinations may be very different from those of the old.
5f explaining that when substances undergo chemical changes to form new substances, the properties of the new combinations may be very different from those of the old.

	PS1 (5-8) MAS –5 

Given graphic or written information, classify matter as atom/molecule or element/compound (Not the structure of an atom)
Properties of Matter SG: L22 (pp198-207)
Combining Elements

Properties of Matter TG: L22 (pp263-274)
Combining Elements

Properties of Matter TG: L22.Exts (p270)
Combining Elements

Properties of Matter SG: L22 (pp198-207)
Combining Elements

Properties of Matter TG: L22 (pp263-274)
Combining Elements

Properties of Matter TG: L22.Exts (p270)
Combining Elements

Properties of Matter SG: L18 (pp150-161)
Changing Mixtures

Properties of Matter TG: L17.Exts (p185)
Separating Solutes

Properties of Matter TG: L18 (pp193-208)
Changing Mixtures

Properties of Matter SG: L06 (pp56-63)
Applying the Heat

Properties of Matter SG: L18 (pp150-161)
Changing Mixtures

Properties of Matter SG: L20 (pp170-185)
Breaking Down a Compound

Properties of Matter SG: L24 (pp218-223)
Countering Corrosion

Properties of Matter TG: L06 (pp65-78)
Applying the Heat

Properties of Matter TG: L06.Exts (p74)
Applying the Heat

Properties of Matter TG: L18 (pp193-208)
Changing Mixtures

Properties of Matter TG: L20 (pp227-240)
Breaking Down a Compound

Properties of Matter TG: L22.Exts (p270)
Combining Elements



	ESS1 (5-6)- 1-2

Students demonstrate an understanding of processes and change over time within earth systems by...

1a identifying and describing the layers of the earth.
1b plotting location of volcanoes and earthquakes and explaining the relationship between the location of these phenomena and faults.
2a diagramming, labeling and explaining the processes of the water cycle including evaporation, precipitation, and run-off, condensation, transpiration, and groundwater.

2b explaining how condensation of water vapor forms clouds which affects climate and weather.
2c developing models to explain how humidity, temperature, and altitude affect air pressure and how this affects local weather
2d identifying composition and layers of earth's atmosphere
4b describing how differential heating of the oceans affects ocean currents which in turn influence weather and climate

	ESS1 (5-8) SAE-2

Explain the processes that cause the cycling of water into and out of the atmosphere and their connections to our planet's weather patterns.

Properties of Matter SG: L05 (pp38-55)
Temperature and Density

Properties of Matter TG: L11.Exts (p132)
Pure Substance or Mixture?

ESS2 (5-8) SAE-2

Explain the processes that cause the cycling of water into and out of the atmosphere and their connections to our planet's weather patterns.
Properties of Matter SG: L01 (pp2-13)
Our Ideas About Matter

Properties of Matter SG: L01 (pp2-13)
Our Ideas About Matter

Properties of Matter TG: L05.Exts (p56)
Temperature and Density

Properties of Matter SG: L04 (pp30-37)
Do Gases Have Density

ESS1 (5-8) SAE+POC-4

Explain the role of differential heating or convection in ocean currents, winds, weather and weather patterns, atmosphere, or climate
Properties of Matter TG: L05.Exts (p56)
Temperature and Density




The NECAP Science Content Committee used an extensive resource review to determine which assessment targets should receive greater instructional emphasis, and therefore receive greater assessment emphasis - meaning devoting more test items and/or more test score points to these targets, when choices need to be made. These high-emphasis targets represent about half of the total assessment targets per grade span, have been identified for potential multiple test score points (e.g., CR items, ER items, or several MC items).
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas

(Understandings)

	1
	Our Ideas About Matter
	· What are some key properties of matter?
	· Inquiries in states of matter, changes of state, mass and volume, floating and sinking, thermal expansion, mixtures, solubility and insolubility, chemical reactions.

	2
	Determining Density


	· How can density be used to predict the behavior of matter in terms of floating and sinking?
	· Matter has mass.

· Mass is measured in grams using a balance.

· Volume is measured in cubic centimeters or millimeters.

· Mass per unit volume is also called density. It is measured in grams per cubic centimeter.

· Density is one characteristic property of matter.

	3
	Density Predictions


	· What properties of matter do you use to help predict whether an object will sink or float?
	· Liquids have density.

· Objects or substances float only when their densities are less than that of the liquid in which they are placed.

· Some liquids are immiscible with each other.

· Physical properties, such as density, can be used to predict the behavior of matter.

	4
	Do Gases Have Density?
	· How can we design an experiment to determine the approximate density of air?
	· Gases have mass and volume.

· A vacuum is space without matter.

	5
	Temperature and Density
	· What happens to materials when they are heated or cooled?
	· Matter expands when heated and contracts when cooled.

· Expansion and contraction can be used to measure temperature.

· Density changes with temperature.

	6
	Applying the Heat
	· What kinds of things can change when you heat a substance?
	· Heat may change the appearance of a substance.

· Changes in substances caused by heat may be either reversible or irreversible upon cooling.

· Heating a substance may cause phase change.

· Heating a substance may cause a chemical reaction.

· Chemical reactions have reactants and products.

	7
	Just a Phase


	· What is required to make a phase change happen?

· What happens to a material when it goes through a phase change?
	· Matter exists in three phases: solid, liquid and gas.

· Phase changes require the gain or loss of heat energy.

· Substances have melting and boiling points.

	8
	Changing Matter and Mass
	· What happens to the total amount of mass during a phase change?
	· Mass is conserved during a change of state.

	9
	The Mystery Object
	· What does it mean to call density a “characteristic” property?
	· Density can be used to help identify matter.

	10
	Starting the Anchor Activity
	· Use the knowledge you have gained in the module to make the connections between the materials from which an object is made and the function of the object.
	· The choice of a material for a particular function is partly determined by the characteristic properties of the matter that makes up the material.

· Manufactured objects are often made from a variety of materials.

· Raw materials usually undergo processing before they are suitable for use in manufacturing.

· Changes in the use of matter have accompanied advances in materials and changes in the design of objects.

· The use of matter and the manufacture of materials have advanced as result of the contributions of many people, including scientists throughout history and from many cultures. 

	11
	Pure Substance or Mixture?
	· What does it mean to say that substances can be classified as either pure substances or mixtures?
	· Substances can be classified as either pure substances or mixtures.

· Different mixtures composed of the same types of pure substances can vary in composition.

· Particle size can determine whether a substance can be visually identified as a mixture and classified as heterogeneous or homogeneous.

· Solutions are mixtures.

	12
	What Happens When Substances Are Mixed With Water?
	· What are the properties and characteristics of solutions?
	· Solutions are mixtures of a solvent and a solute.

· Solubility and insolubility are properties of matter.

· Properties of solutions include uniform composition and transparency.

	13
	How Much Solute Dissolves in a Solvent?
	· What is solubility?

· What is a saturated solution?
	· Solutions can become saturated.

· Some solutes are more soluble than others.

· Solubility can be used to help identify substances.

	14
	Mass, Volume and Dissolving


	· What happens to the mass and volume of a solute when it dissolves in water?
	· Mass is conserved during dissolving.

· The combined volume of a solvent and a solute may change during dissolving.

	15
	Separating a Soluble and an Insoluble Substance
	· Describe and discuss the formation of a solid from its evaporated solution.
	· A solid can be recovered from a solution by evaporating the solvent.

· Insoluble substances will not pass through a fine filter.

· Solutions will pass through a filter.

· Knowledge of the properties of substances can be used to separate substances in a mixture.

	16
	Researching Solvents
	· Design and conduct an experiment to compare the effectiveness of different solvents at removing a variety of stains.
	· Liquids other than water can act as solvents.

· Solubility depends on the nature of the solute and solvent.

· Different solvents have different technological applications.

	17
	Separating Solutes
	· How do you separate several solutes from a solution that contains a mixture of solutes?
	· Solutions can contain more than one solute.

· Chromatography can be used to analyze solutions that contain several solutes.

· In chromatography, the characteristic properties of each solute determine the way in which that solute separated from a mixture of solutes in a solution.

	18
	Changing Mixtures


	· How are the chemical and physical properties of some solutions and other types of mixtures different from the individual substances from which they are made?
	· Changing the concentration of solutes affects the properties of solutions.

· Solutions and other types of mixtures can have unique chemical and physical properties that are different from the properties of the individual substances of which they are made.

· Adding substances to a pure substance or changing the composition of a mixture has technological implications.

	19
	Assessing Our Progress


	· Use knowledge of physical properties to observe and describe the components that make up a mixture
	· Physical properties, such as appearance, density, and solubility, can be used to determine the number of substances that make up a mixture.

	20
	Breaking Down a Compound


	· Compare the properties of a compound with those of the constituent elements of the compound.
	· Some pure substances are composed of two or more pure substances combined.

· Elements are pure substances that cannot be broken down.

· Pure substances made from more than one element are called compounds.

· Some compounds can be decomposed by passing an electric current through them.

· Compounds have physical  and chemical properties that are different from those of the elements from which they are composed.

	21
	Examining and Grouping Elements


	· How can we group elements according to  their physical and chemical properties?
	· Each element can be identified by its characteristic properties.

· Elements can be grouped together according to similar physical and chemical properties.

· Recognized classifications of elements exist, and the groups within them can be used to predict the chemical and physical properties of specific elements.

	22
	Combining Elements


	· Apply knowledge of elements and compounds to construct a simple word equation for a synthesis reaction.
	· Elements can be classified, according to their properties, into two major groups: metals and nonmetals.

· Compounds are substances formed by a chemical reaction between two or more elements.

· Compounds have properties that are different from those of their constituent elements.

· Chemical reactions can be represented by equations.

	23
	Chemical Reactions Involving Metals
	· Conduct several experiments to investigate the properties of metals.
	· Metals vary in reactivity.

· The reactivity of metals is one factor that determines how they are used.

	24
	Countering Corrosion
	· Design and conduct an inquiry to compare the effectiveness of rust-preventing techniques.
	· Rusting is a chemical reaction with identifiable reactants and products.

· Knowledge of the chemical reaction that causes rusting can be used to prevent rusting.

	25
	Mass and Chemical reactions
	· Conduct an inquiry to compare the mass of the reactants and the mass of the products in a chemical reaction by using both open and closed containers.
	· The mass of the reactants in a chemical reaction is identical to the mass of the products.

· A closed system is needed to demonstrate the conservation of mass.

	26
	End of Module Assessment
	· Conduct an experiment to investigate the conservation of mass during the process of dissolving and during a chemical reaction.
	· Mass is conserved during dissolving and chemical reactions.
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