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	UNIT TITLE
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	AUTHORS
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	COURSE/

GRADE LEVEL
	Physical Science 7-9



	CONTENT AREA
	Physical Science


	TOPIC
	Properties of Matter

	TIME FRAME
	1-1.5 weeks
	NUMBER OF LESSONS
	5 or more

	TARGETED STANDARDS/
LEARNING EXPECTATIONS
	Grade 7: 

Physical Science Standard 12.0.  Structure and Properties of Matter

Learning Expectation 12.2. Identify and measure the simple properties of common substances.

SPI 7.12..1:  Determine the measurable properties of matter and appropriate metric units (i.e. weight, mass, volume, density, size (length, width, height), temperature.)

Grade 9:
Standard 2: Structure and Properties of Matter

Learning Expectation 2.2.   Explore matter in terms of specific properties. 

SPI: Solve application problems related to density, mass, and volume, given the equation

SPI: Predict the behavior of an object in a fluid, given the relative densities

Standard 3: Interactions of Matter

Learning Expectation3.1 investigate chemical and physical changes. 

SPI: Determine whether a change in matter is physical or chemical, given a scenario.

	SUMMARY OF PERFORMANCE ASSESSMENT
	You are a cook on the TV show, IRON CHEF who is competing to win a prize of one million dollars. The competition involves making the best-tasting cake. For your recipe to work, you must mix measured amounts of sugar, baking powder, flour, oil, water, and eggs.  The problem is the ingredients for the cake are stored in the same closet as vinegar and baking soda.  Imagine your disappointment when you notice that all of the containers have lost their labels.  You should prepare a concept map that shows how you identified the mystery substances.


	OVERVIEW OF STUDENT LEARNING ACTIVITIES

	>>>LESSON  1
	Students investigate white powders and clear liquids to recognize differences in substances.  The student are able to observe substances and brainstorm questions designed to differentiate between substances.

	Engagement:
Properties of Matter
	

	 >>>LESSON 2
	This lab activity involves testing solvent temperature, surface area, and concentration.  Students discover factors that affect the rate of solution.  Refer to Rate of Solubility Lab at  http://www.iit.edu/%7Esmile/ch9401.html  for detailed directions.

	Exploration:
Solubility
	

	 >>>LESSON 3
	Students explore the states of matter, changes between them, and characteristics of them..  Refer to the following website: http://www.iit.edu/%7Esmile/ch9606.html

	Explanation:
States of Matter
	

	 >>>LESSON 4
	The student solve density problems, given D=m/v.

	Extension:
Density Problems
	

	 >>>LESSON 5
	Performance Assessment:  Student identify unknown substances based on their physical and chemical properties.

	Evaluation:
Iron Chef!
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>>>6-8
>>>9-12 COURSES
	Grade 7: 

Physical Science Standard 12.0.  Structure and Properties of Matter

Learning Expectation 12.2. Identify and measure the simple properties of common substances.

State Performance Indicator 7.12..1. Determine the measurable properties of matter and appropriate metric units (i.e. weight, mass, volume, density, size (length, width, height), temperature.)

Grade 9:

Standard 2: Structure and Properties of Matter

Learning Expectation 2.2.   Explore matter in terms of specific properties. 

SPI : Solve application problems related to density, mass, and volume, given the equation

SPI: Predict the behavior of an object in a fluid, given the relative densities

Standard 3: Interactions of Matter

Learning Expectation3.1 investigate chemical and physical changes. 

       SPI: Determine whether a change in matter is physical or chemical, given a scenario.

	Go to 
State  Standards…
	

	BENCHMARKS FOR SCIENCE LITERACY
	· All matter is made up of atoms, which are far too small to see directly through a microscope. The atoms of any element are alike but are different from atoms of other elements. Atoms may stick together in well-defined molecules or may be packed together in large arrays. Different arrangements of atoms into groups compose all substances. 

· Equal volumes of different substances usually have different weights. 

· Atoms and molecules are perpetually in motion. Increased temperature means greater average energy of motion, so most substances expand when heated. In solids, the atoms are closely locked in position and can only vibrate. In liquids, the atoms or molecules have higher energy, are more loosely connected, and can slide past one another; some molecules may get enough energy to escape into a gas. In gases, the atoms or molecules have still more energy and are free of one another except during occasional collisions. 

· The temperature and acidity of a solution influence reaction rates. Many substances dissolve in water, which may greatly facilitate reactions between them. 

· Scientific ideas about elements were borrowed from some Greek philosophers of 2,000 years earlier, who believed that everything was made from four basic substances: air, earth, fire, and water. It was the combinations of these "elements" in different proportions that gave other substances their observable properties. The Greeks were wrong about those four, but now over 100 different elements have been identified, some rare and some plentiful, out of which everything is made. Because most elements tend to combine with others, few elements are found in their pure form. 

· There are groups of elements that have similar properties, including highly reactive metals, less-reactive metals, highly reactive nonmetals (such as chlorine, fluorine, and oxygen), and some almost completely nonreactive gases (such as helium and neon). An especially important kind of reaction between substances involves combination of oxygen with something else-as in burning or rusting. Some elements don't fit into any of the categories; among them are carbon and hydrogen, essential elements of living matter. 

· No matter how substances within a closed system interact with one another, or how they combine or break apart, the total weight of the system remains the same. The idea of atoms explains the conservation of matter: If the number of atoms stays the same no matter how they are rearranged, then their total mass stays the same. 



	Go to Benchmarks…
	

	NATIONAL SCIENCE EDUCATION STANDARDS
	PROPERTIES AND CHANGES OF PROPERTIES IN MATTER
· A substance has characteristic properties, such as density, a boiling point, and solubility, all of which are independent of the amount of the sample. A mixture of substances often can be separated into the original substances using one or more of the characteristic properties. 

· Substances react chemically in characteristic ways with other substances to form new substances (compounds) with different characteristic properties. In chemical reactions, the total mass is conserved. Substances often are placed in categories or groups if they react in similar ways; metals is an example of such a group. 

· Chemical elements do not break down during normal laboratory reactions involving such treatments as heating, exposure to electric current, or reaction with acids. There are more than 100 known elements that combine in a multitude of ways to produce compounds, which account for the living and nonliving substances that we encounter. 



	Go to NSES…
	


	CONTENT CLARIFICATION 
Associated K-12 Mathematics Standards and Benchmarks

	Go to Science Net links…
	BENCHMARKS FOR SCIENCE LITERACY


	K-2  BENCHMARKS
	By the end of the 2nd grade, students should know that
· Objects can be described in terms of the materials they are made of (clay, cloth, paper, etc.) and their physical properties (color, size, shape, weight, texture, flexibility, etc.). 
· Things can be done to materials to change some of their properties, but not all materials respond the same way to what is done to them.

	3-5  BENCHMARKS
	By the end of the 5th grade, students should know that:
· Heating and cooling cause changes in the properties of materials. Many kinds of changes occur faster under hotter conditions. 

· No matter how parts of an object are assembled, the weight of the whole object made is always the same as the sum of the parts; and when a thing is broken into parts, the parts have the same total weight as the original thing. 

· Materials may be composed of parts that are too small to be seen without magnification. 
· When a new material is made by combining two or more materials, it has properties that are different from the original materials. For that reason, a lot of different materials can be made from a small number of basic kinds of materials.

	6-8  BENCHMARKS
	By the end of the 8th grade, students should know that
· All matter is made up of atoms, which are far too small to see directly through a microscope. The atoms of any element are alike but are different from atoms of other elements. Atoms may stick together in well-defined molecules or may be packed together in large arrays. Different arrangements of atoms into groups compose all substances. 

· Equal volumes of different substances usually have different weights. 

· Atoms and molecules are perpetually in motion. Increased temperature means greater average energy of motion, so most substances expand when heated. In solids, the atoms are closely locked in position and can only vibrate. In liquids, the atoms or molecules have higher energy, are more loosely connected, and can slide past one another; some molecules may get enough energy to escape into a gas. In gases, the atoms or molecules have still more energy and are free of one another except during occasional collisions. 

· The temperature and acidity of a solution influence reaction rates. Many substances dissolve in water, which may greatly facilitate reactions between them. 
· Scientific ideas about elements were borrowed from some Greek philosophers of 2,000 years earlier, who believed that everything was made from four basic substances: air, earth, fire, and water. It was the combinations of these "elements" in different proportions that gave other substances their observable properties. The Greeks were wrong about those four, but now over 100 different elements have been identified, some rare and some plentiful, out of which everything is made. Because most elements tend to combine with others, few elements are found in their pure form. 

· There are groups of elements that have similar properties, including highly reactive metals, less-reactive metals, highly reactive nonmetals (such as chlorine, fluorine, and oxygen), and some almost completely nonreactive gases (such as helium and neon). An especially important kind of reaction between substances involves combination of oxygen with something else-as in burning or rusting. Some elements don't fit into any of the categories; among them are carbon and hydrogen, essential elements of living matter. 

· No matter how substances within a closed system interact with one another, or how they combine or break apart, the total weight of the system remains the same. The idea of atoms explains the conservation of matter: If the number of atoms stays the same no matter how they are rearranged, then their total mass stays the same. 



	9-12  BENCHMARKS
	By the end of the 12th grade, students should know that
· Atoms are made of a positive nucleus surrounded by negative electrons. An atom's electron configuration, particularly the outermost electrons, determines how the atom can interact with other atoms. Atoms form bonds to other atoms by transferring or sharing electrons. 

· The nucleus, a tiny fraction of the volume of an atom, is composed of protons and neutrons, each almost two thousand times heavier than an electron. The number of positive protons in the nucleus determines what an atom's electron configuration can be and so defines the element. In a neutral atom, the number of electrons equals the number of protons. But an atom may acquire an unbalanced charge by gaining or losing electrons. 
· Scientists continue to investigate atoms and have discovered even smaller constituents of which neutrons and protons are made. 

· When elements are listed in order by the masses of their atoms, the same sequence of properties appears over and over again in the list. 

· Atoms often join with one another in various combinations in distinct molecules or in repeating three-dimensional crystal patterns. An enormous variety of biological, chemical, and physical phenomena can be explained by changes in the arrangement and motion of atoms and molecules. 

· The configuration of atoms in a molecule determines the molecule's properties. Shapes are particularly important in how large molecules interact with others. 
· The rate of reactions among atoms and molecules depends on how often they encounter one another, which is affected by the concentration, pressure, and temperature of the reacting materials. Some atoms and molecules are highly effective in encouraging the interaction of others.

	Go to NSES…
	NATIONAL SCIENCE EDUCATION STANDARDS

	K-4  STANDARDS
	PROPERTIES OF OBJECTS AND MATERIALS
· Objects have many observable properties, including size, weight, shape, color, temperature, and the ability to react with other substances. Those properties can be measured using tools, such as rulers, balances, and thermometers. 

· Objects are made of one or more materials, such as paper, wood, and metal. Objects can be described by the properties of the materials from which they are made, and those properties can be used to separate or sort a group of objects or materials. 
· Materials can exist in different states--solid, liquid, and gas. Some common materials, such as water, can be changed from one state to another by heating or cooling.

	5-8  STANDARDS
	PROPERTIES AND CHANGES OF PROPERTIES IN MATTER
· A substance has characteristic properties, such as density, a boiling point, and solubility, all of which are independent of the amount of the sample. A mixture of substances often can be separated into the original substances using one or more of the characteristic properties. 

· Substances react chemically in characteristic ways with other substances to form new substances (compounds) with different characteristic properties. In chemical reactions, the total mass is conserved. Substances often are placed in categories or groups if they react in similar ways; metals is an example of such a group. 
· Chemical elements do not break down during normal laboratory reactions involving such treatments as heating, exposure to electric current, or reaction with acids. There are more than 100 known elements that combine in a multitude of ways to produce compounds, which account for the living and nonliving substances that we encounter.

	9-12  STANDARDS
	STRUCTURE AND PROPERTIES OF MATTER
· Atoms interact with one another by transferring or sharing electrons that are furthest from the nucleus. These outer electrons govern the chemical properties of the element. 

· An element is composed of a single type of atom. When elements are listed in order according to the number of protons (called the atomic number), repeating patterns of physical and chemical properties identify families of elements with similar properties. This "Periodic Table" is a consequence of the repeating pattern of outermost electrons and their permitted energies. 

· Bonds between atoms are created when electrons are paired up by being transferred or shared. A substance composed of a single kind of atom is called an element. The atoms may be bonded together into molecules or crystalline solids. A compound is formed when two or more kinds of atoms bind together chemically. 

· The physical properties of compounds reflect the nature of the interactions among its molecules. These interactions are determined by the structure of the molecule, including the constituent atoms and the distances and angles between them. Solids, liquids, and gases differ in the distances and angles between molecules or atoms and therefore the energy that binds them together. In solids the structure is nearly rigid; in liquids molecules or atoms move around each other but do not move apart; and in gases molecules or atoms move almost independently of each other and are mostly far apart. 

· Carbon atoms can bond to one another in chains, rings, and branching networks to form a variety of structures, including synthetic polymers, oils, and the large molecules essential to life. 

CHEMICAL REACTIONS
· Chemical reactions occur all around us, for example in health care, cooking, cosmetics, and automobiles. Complex chemical reactions involving carbon-based molecules take place constantly in every cell in our bodies. [See Content Standard C (grades 9-12) ] 




	CONTENT CLARIFICATION
Related Content Knowledge

	SCIENCE FOR ALL AMERICANS
	STRUCTURE OF MATTER

The things of the physical world seem to be made up of a stunningly varied array of materials. Materials differ greatly in shape, density, flexibility, texture, toughness, and color; in their ability to give off, absorb, bend, or reflect light; in what form they take at different temperatures; in their responses to each other; and in hundreds of other ways. Yet, in spite of appearances, everything is really made up of a relatively few kinds of basic material combined in various ways. As it turns out, about 100 such materials—the chemical elements—are now known to exist, and only a few of them are abundant in the universe.

When two or more substances interact to form new substances (as in burning, digestion, corrosion, and cooking), the elements composing them combine in new ways. In such recombinations, the properties of the new combinations may be very different from those of the old. An especially important kind of reaction between substances involves combination of oxygen with something else—as in burning or rusting. 

The basic premise of the modern theory of matter is that the elements consist of a few different kinds of atoms—particles far too tiny to see in a microscope—that join together in different configurations to form substances. There are one or more—but never many—kinds of these atoms for each of the approximately 100 elements.

There are distinct patterns of properties among the elements. There are groups of elements that have similar properties, including highly reactive metals, less-reactive metals, highly reactive non-metals (such as chlorine, fluorine, and oxygen), and some almost completely nonreactive gases (such as helium and neon). Some elements don't fit into any of these categories; among them are carbon and hydrogen, essential elements of living matter. When the elements are listed in order by the masses of their atoms, similar sequences of properties appear over and over again in the list. 

Every substance can exist in a variety of different states, depending on temperature and pressure. Just as water can exist as ice, water, and vapor, all but a few substances can also take solid, liquid, and gaseous form. When matter gets cold enough, atoms or molecules lock in place in a more or less orderly fashion as solids. Increasing the temperature means increasing the average energy of motion of the atoms. So if the temperature is increased, atoms and molecules become more agitated and usually move slightly farther apart; that is, the material expands. At higher temperatures, the atoms and molecules are more agitated still and can slide past one another while remaining loosely bound, as in a liquid. At still higher temperatures, the agitation of the atoms and molecules overcomes the attractions between them and they can move around freely, interacting only when they happen to come very close—usually bouncing off one another, as in a gas.

As the temperature rises even higher, eventually the energy of collisions breaks all molecules apart into atoms, and knocks electrons away from atoms, producing ions. At extremely high temperatures, the nuclei of atoms may get so close during collisions that they are affected by the strong internal nuclear forces, and nuclear reactions may occur. 

The arrangement of the outermost electrons in an atom determines how the atom can bond to others and form materials. Bonds are formed between atoms when electrons are transferred from one atom to another, or when electrons are more or less shared between them. Depending on what kinds of bonds are made, the atoms may link together in chaotic mixtures, in distinctive molecules that have a uniform number and configuration of atoms, or in the symmetrically repeated patterns of crystal arrays. Molecular configurations can be as simple as pairs of identical atoms (such as oxygen molecules) or as complex as folded and cross-linked chains thousands of atoms long (such as protein and DNA molecules). 
The exact shapes of these complex molecules are a critical factor in how they interact with one another. Crystal arrays may be entirely regular, or permeated with irregularities of composition and structure. The small differences in composition and structure can give materials very different properties. 

The configuration of electrons in atoms determines what reactions can occur between atoms, how much energy is required to get the reaction to happen, and how much energy is released in the reaction. The rates at which reactions occur in large collections of atoms depend largely on how often the reactants encounter one another—and so depend on the concentration of reactants and on how fast they are moving (that is, on temperature). Reaction rates can be affected dramatically by very small concentrations of some atoms and molecules which link to the reactants in a way that positions them well to link to each other, or which have an excited state that can transfer just the right amount of energy for the reaction to occur. In particular, reactions occurring in water solution may be affected significantly by the acidity of the solution.


	Go to SFAA…
	

	BENCHMARKS FOR SCIENCE LITERACY 
(ESSAY)
	The structure of matter is difficult for this grade span. Historically, much of the evidence and reasoning used in developing atomic/molecular theory was complicated and abstract. In traditional curricula too, very difficult ideas have been offered to children before most of them had any chance of understanding. The law of definite proportions in chemical combinations, so obvious when atoms (and proportions) are well understood, is not likely to be helpful at this level. The behavior of gases-such as their compressibility and their expansion with temperature-may be investigated for qualitative explanation; but the mathematics of quantitative gas laws is likely to be more confusing than helpful to most students. When students first begin to understand atoms, they cannot confidently make the distinction between atoms and molecules or make distinctions that depend upon it-among elements, mixtures, and compounds, or between "chemical" and "physical" changes. An understanding of how things happen on the atomic level-making and breaking bonds-is more important than memorizing the official definitions (which are not so clear in modern chemistry anyway). Definitions can, of course, be memorized with no understanding at all.

Going into details of the structure of the atom is unnecessary at this level, and holding back makes sense. By the end of the 8th grade, students should have sufficient grasp of the general idea that a wide variety of phenomena can be explained by alternative arrangements of vast numbers of invisibly tiny, moving parts. Possible differences in atoms of the same element should be avoided at this stage. Historically, the identical nature of atoms of the same element was an assumption of atomic theory for a very long time.

When isotopes are introduced later, to explain subsequent observations, they can be a surprise and a lesson in the nature of progress in science. The alternative-teaching atoms' variety at the same time as the notion of their identity-seems likely to be prohibitively confusing to most students.

To that end, students should become familiar with characteristics of different states of matter-now including gases-and transitions between them. Most important, students should see a great many examples of reactions between substances that produce new substances very different from the reactants. Then they can begin to absorb the rudiments of atomic/molecular theory, being helped to see that the value of the notion of atoms lies in the explanations it provides for a wide variety of behavior of matter. Each new aspect of the theory should be developed as an explanation for some observed phenomenon and grasped fairly well before going on to the next.



	GRADES:
	

	Go to Benchmarks…
	


	CONTENT CLARIFICATION
Research into Student Learning and Ideas about Teaching

	Go To Benchmarks…
	4d The Structure of Matter 

Nature of matter 
Elementary and middle-school students may think everything that exists is matter, including heat, light, and electricity (Stavy, 1991; Lee et al., 1993). Alternatively, they may believe that matter does not include liquids and gases or that they are weightless materials (Stavy, 1991; Mas, Perez, & Harris, 1987). With specially designed instruction, some middle-school students can learn the scientific notion of matter (Lee et al., 1993). 

Middle-school and high-school students are deeply committed to a theory of continuous matter (Nussbaum, 1985b). Although some students may think that substances can be divided up into small particles, they do not recognize the particles as building blocks, but as formed of basically continuous substances under certain conditions (Pfundt, 1981). 

Students at the end of elementary school and beginning of middle school may be at different points in their conceptualization of a "theory" of matter (Carey, 1991; Smith et al., 1985; Smith, Snir, & Grosslight, 1987). Although some 3rd graders may start seeing weight as a fundamental property of all matter, many students in 6th and 7th grade still appear to think of weight simply as "felt weight"—something whose weight they can't feel is considered to have no weight at all. Accordingly, some students believe that if one keeps dividing a piece of Styrofoam, one would soon obtain a piece that weighed nothing (Carey, 1991). 

Particles 
Students of all ages show a wide range of beliefs about the nature and behavior of particles. They lack an appreciation of the very small size of particles; attribute macroscopic properties to particles; believe there must be something in the space between particles; have difficulty in appreciating the intrinsic motion of particles in solids, liquids and gases; and have problems in conceptualizing forces between particles (Children's Learning in Science, 1987). Despite these difficulties, there is some evidence that carefully designed instruction carried out over a long period of time may help middle-school students develop correct ideas about particles (Lee et al., 1993). 

Chemical changes 
Middle- and high-school student thinking about chemical change tends to be dominated by the obvious features of the change (Driver, 1985). For example, some students think that when something is burned in a closed container, it will weigh more because they see the smoke that was produced. Further, many students do not view chemical changes as interactions. They do not understand that substances can be formed by the recombination of atoms in the original substances. Rather, they see chemical change as the result of a separate change in the original substance, or changes, each one separate, in several original substances. For example, some students see the smoke formed when wood burns as having been driven out of the wood by the flame (Anderson, 1990). 

A clear picture has emerged of students' misunderstanding of the nature and behavior of matter. There is still a need, however, for detailed research on effective teaching strategies to correct this, especially to identify ways of leading students from a macroscopic to a microscopic understanding of matter. Although some likely precursors to a microscopic view have been suggested—for example, the notion of invisibly small constituents of substances (Millar, 1990)—they have not been formally evaluated.


	BENCHMARKS FOR SCIENCE LITERACY
	

	Go to NSES…
	DEVELOPING STUDENT UNDERSTANDING

In grades 5-8, the focus on student understanding shifts from properties of objects and materials to the characteristic properties of the substances from which the materials are made. In the K-4 years, students learned that objects and materials can be sorted and ordered in terms of their properties. During that process, they learned that some properties, such as size, weight, and shape, can be assigned only to the object while other properties, such as color, texture, and hardness, describe the materials from which objects are made. In grades 5-8, students observe and measure characteristic properties, such as boiling points, melting points, solubility, and simple chemical changes of pure substances and use those properties to distinguish and separate one substance from another.

Students usually bring some vocabulary and primitive notions of atomicity to the science class but often lack understanding of the evidence and the logical arguments that support the particulate model of matter. Their early ideas are that the particles have the same properties as the parent material; that is, they are a tiny piece of the substance. It can be tempting to introduce atoms and molecules or improve students' understanding of them so that particles can be used as an explanation for the properties of elements and compounds. However, use of such terminology is premature for these students and can distract from the understanding that can be gained from focusing on the observation and description of macroscopic features of substances and of physical and chemical reactions. At this level, elements and compounds can be defined operationally from their chemical characteristics, but few students can comprehend the idea of atomic and molecular particles.

The study of motions and the forces causing motion provide concrete experiences on which a more comprehensive understanding of force can be based in grades 9-12. By using simple objects, such as rolling balls and mechanical toys, students can move from qualitative to quantitative descriptions of moving objects and begin to describe the forces acting on the objects. Students' everyday experience is that friction causes all moving objects to slow down and stop. Through experiences in which friction is reduced, students can begin to see that a moving object with no friction would continue to move indefinitely, but most students believe that the force is still acting if the object is moving or that it is "used up" if the motion stops. Students also think that friction, not inertia, is the principle reason objects remain at rest or require a force to move. Students in grades 5-8 associate force with motion and have difficulty understanding balanced forces in equilibrium, especially if the force is associated with static, inanimate objects, such as a book resting on the desk.

The understanding of energy in grades 5-8 will build on the K-4 experiences with light, heat, sound, electricity, magnetism, and the motion of objects. In 5-8, students begin to see the connections among those phenomena and to become familiar with the idea that energy is an important property of substances and that most change involves energy transfer. Students might have some of the same views of energy as they do of force--that it is associated with animate objects and is linked to motion. In addition, students view energy as a fuel or something that is stored, ready to use, and gets used up. The intent at this level is for students to improve their understanding of energy by experiencing many kinds of energy transfer.
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	>>> ROLE OR PERSONA…
	>>> TARGETED BEHAVIOR…
	>>> AUDIENCE…
	>>> PRODUCT OR ACTION…

	You are a…
	…who has been asked to…
	…who has been asked by…
	…who will…

	PERFORMANCE TASK
	You are a cook on the TV show, IRON CHEF who is competing to win a prize of one million dollars. The competition involves making the best-tasting cake. For your recipe to work, you must mix measured amounts of sugar, baking powder, flour, oil, water, and eggs.  The problem is the ingredients for the cake are stored in the same closet as vinegar and baking soda.  Imagine your disappointment when you notice that all of the containers have lost their labels.  You should prepare a concept map that shows how you identified the mystery substances.

	PERFORMANCE ASSESSMENT

	CRITERIA FOR SUCCESS
	PERFORMANCE LEVELS



	
	5
	4
	3
	2
	1

	Physical Properties
	Identifies 5 different physical properties of matter correctly
	Identifies 4 different physical properties of matter correctly
	Identifies 3 different physical properties of matter correctly
	Identifies 2 different physical properties of matter correctly
	Identifies 1 different physical properties of matter correctly

	Chemical Properties
	Identifies 3 different Chemical properties of matter and apply correctly


	Identifies 2 different Chemical properties of matter and apply correctly


	Identifies 2 different Chemical properties of matter and apply 1 correctly


	Identifies 2 different Chemical properties of matter but applied  incorrectly


	Identifies 1 Chemical property of matter 



	Concept Map
	Concept map is drawn correctly, neatly, and processes identified appropriately. Color and illustrations are included.
	Concept map is drawn correctly, neatly, and processes identified appropriately. Color is used.
	Concept map is drawn correctly, processes identified appropriately, but it is neither neat nor colored.

	Concept map is drawn, but not correctly; Processes are  appropriately identified
	Concept map is drawn but not labeled appropriately

	COMMENTS
	


	CURRICULUM INTEGRATIONS
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	ART
	

	> Go to Art Standards…
> TN Art Standards…
	

	McREL NATIONAL STANDARDS AND BENCHMARKS DATABASE
	

	> Go to McREL…
	

	ENGLISH/
LANGUAGE ARTS
	

	> Go to English/Language Arts Standards…
> TN English/Language Arts
	

	GEOGRAPHY
	

	> Go to Geography Standards…
	

	HISTORY
	

	> Go to History Standards…
	

	MATHEMATICS
	

	> Go to Mathematics Standards…
> TN Mathematics Standards
	

	SOCIAL STUDIES
	

	> Go to Social Studies Standards…
> TN Social Studies Standards
	

	TECHNOLOGY
	

	> Go to Technology Standards…
> TN Technology Standards
	


	CURRICULUM WEB LINKS
	>>> Go to Marco Polo…
	

	NAME OF WEB LINK
	WEB ADDRESS
	DESCRIPTION

	SMILE Program Chemistry Index by Illinois Institute of Technology.  Rate of Solubility Lab

	http://www.iit.edu/%7Esmile/ch9401.html  
	Lab: Solubility rates

	Chemistry. Org web site; Density labs


	http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.
	Very simple activities on density

	SMILE Program Chemistry Index by Illinois Institute of Technology.   States of Matter Lab


	http://www.iit.edu/%7Esmile/ch9606.html
	Lab on states of matter

	SMILE Program Chemistry Index by Illinois Institute of Technology. Density column

	http://www.iit.edu/%7Esmile/ch88sb.html  
	Lab on density, including good density column


	LESSON TITLE: Properties of Matter                                                STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                         ENGAGEMENT
	>>> Go to FOR THE STUDENT…
	1

	LESSON OVERVIEW
	Students will investigate white powders and clear liquids to recognize differences in substances.



	INSTRUCTIONAL GOALS
	The student will be able to observe substances and brainstorm questions designed to differentiate between substances.

	FORMATIVE ASSESSMENT
	Teacher monitors student activities. Students complete a list of questions and categories for them.



	LESSON ORGANIZATION
	Opening the Lesson: 
(1 minutes)
	Display white powders and clear liquids on desk tops.

	
	Developing the Lesson: 
(15 minutes)
	Students use their 5 senses to observe and characterize powders and liquids. They then write questions they need answered in order to identify the substances.  When small group time ends, they group questions on the board according to categories. The class summarizes characteristics needed to identify substances.

	
	Closing the Lesson: 
(10 minutes)
	Teacher leads a discussion on identification of unknown substances, including a short clip from CSI showing physical and chemical properties.

	TEACHING RESOURCES
	White powders and clear liquids (flour, corn starch, baking soda, baking powder, sugar, salt, white vinegar, water, club soda, alcohol, peroxide, ammonia)

Film clips from CSI or similar TV show

	ENRICHMENT ACTIVITIES
	Students can design and conduct their own experiment to further test and answer questions

OR

Bring in additional film clips.

	ACCOMMODATIONS FOR SPECIAL LEARNERS
	Peer tutoring within small groups.

	STANDARDIZED TEST ITEM GENERATOR
	Items that cover Physical and Chemical Properties of Matter.

	> Go to State Exam Test  Items…
	


	LESSON TITLE: Properties of Matter
FOR THE STUDENT
	>>> Go to FOR THE TEACHER…
	1

	LEARNING GOALS
	You will be involved and motivated to learn how physical properties are used to distinguish substances.

	ASSESSMENT
	Observation notes, questions generated by investigation, and categories of questions.

	LEARNING ACTIVITY
	You are to examine substances, make keen observations, write questions, and categorize the substances according to their most important characteristics.

	ENRICHMENT ACTIVITIES
	You can design and conduct their own experiment to further test and answer questions

OR

Bring in additional film clips.


	LESSON TITLE:   Solubility                                                                                    STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                                       EXPLORATION
	>>> Go to FOR THE STUDENT…
	2

	LESSON OVERVIEW
	Refer to Rate of Solubility Lab at  http://www.iit.edu/%7Esmile/ch9401.html  for detailed directions.

Lab activity involves testing solvent temperature, surface area, and concentration.

	INSTRUCTIONAL GOALS
	Students discover factors that affect the rate of solubility.

	FORMATIVE ASSESSMENT
	After conducting investigation, students are given an unknown solute to determine to most efficient way to dissolve it.

	LESSON ORGANIZATION
	Opening the Lesson: 
(5 minutes)
	1.  Introduce and discuss solvent, soluble, solute, insoluble, and rate.

 2.  Demonstrate what the students will be expected to do using the vocabulary introduced.

 3.  Discuss safety and have groups get materials, including instruction sheet.



	
	Developing the Lesson: 
(40 minutes)
	1.  Fill containers with water as marked.  Test tubes-room temperature; Cups-one room temperature,      one cold.

2.  One solute will be dropped into each solvent 
3.  Make a hypothesis about what will happen before adding the solutes. Place the 

 cork in the second tube and shake.  Does it dissolve?  Write down the fastest time for the group.

 4. Use the mortar to crush the solute and put it in the cup containing room 

  temperature water.  Drop a solute into the cold solvent and let it sit. 

5.  Record the length of time needed to dissolve the solvents.  If a solvent  hasn't completely     dissolved in 5 minutes write 5+ on your chart and discard all solvents.

6.  Repeat steps 1 through 5 for the remaining solutes, except for the Junior Mints.

7.  Pass out a new set of instructions and the Junior Mints.

8.  Each student will place one Junior Mint in his/her mouth.

9.  Do not move it around.  Time how long it takes for it to dissolve.  Record
 every member's time.  

10. Now put one in your mouth and move it around.  How long did it take to 

   dissolve?  Write down the fastest time for the group.

11.  The group members with the fastest time will compete against each other.

12.  Put a Junior Mint in the mouth and move it around.  The one who dissolves

  the mint first is the winner.

13.  Get the mystery solute. Determine which method used above will be the most efficient in dissolving it.


	
	Closing the Lesson: 
(10  minutes)
	1. Discuss what took place.  Discuss whether their hypotheses were correct.

2. Review vocabulary and factors that affect the rate of solubility.     

3. Have the students act out what the molecules of the solute are doing when a solvent is being heated,   when it is cold, when it is being shaken, and when it is just sitting at room temperature.  



	TEACHING RESOURCES
	The materials are for each group of four.

1.  Test tube with cork                       
         9.  Sugar cubes

2.  Two clear plastic cups                    
       10.  Aspirin

3.  Pestle                                    

       11.  Salt tablets

4.  Mortar                                    

       12.  Mint candy

5.  Clock with second hand or stopwatches      13.  Water

6.  Alcohol burner                            
        14.  Alka Seltzer

7.  Goggles                                   

        15.  Junior Mints 

8.  Mints                                     

        16. Tongs

Make a data chart for students to record observations.

	ENRICHMENT ACTIVITIES
	Students can visit these websites:

Sink or Float? http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.
html?DOC=wondernet%5Cactivities%5Csinkorfloat%5Csink_or_float.html 

The Nose Knows

http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.html?DOC=wondernet\activities\smell\nose.html


Dissolving’s Sweet Solutions

http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.html?DOC=wondernet\activities\solutions\sweet.html


	ACCOMMODATIONS FOR SPECIAL LEARNERS
	Peer tutoring within lab group.



	STANDARDIZED TEST ITEM GENERATOR
	Items that cover Physical and Chemical Properties of Matter.

	> Go to State Exam Test  Items…
	


	LESSON TITLE: 
FOR THE STUDENT
	>>> Go to FOR THE TEACHER…
	2

	LEARNING GOALS
	You will investigate factors that affect the rate of solution.

	ASSESSMENT
	Complete data table and identify solubility rates of unknown substances.



	LEARNING ACTIVITY
	Students are provided with materials, instructions, and a data table.  Students will follow directions and complete activities.


	ENRICHMENT ACTIVITIES
	Students visit these websites:

Sink or Float? http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.html?DOC=wondernet%5Cactivities%5Csinkorfloat%5Csink_or_float.html
The Nose Knows

http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.html?DOC=wondernet\activities\smell\nose.html


Dissolving’s Sweet Solutions

                http://www.chemistry.org/portal/a/c/s/1/wondernetdisplay.html?DOC=wondernet\activities\solutions\sweet.html



	LESSON TITLE:   States of Matter                                                                              STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                                           EXPLANATION
	>>> Go to FOR THE STUDENT…
	3

	LESSON OVERVIEW
	Refer to the following website: http://www.iit.edu/%7Esmile/ch9606.html    

Students explore the states of matter, changes between them, and characteristics of solids, liquids, and gases.

	INSTRUCTIONAL GOALS
	The students can:

1. Define matter.

2. Identify the states of matter.

3. Explain the properties of matter. 

4. Demonstrate the various uses of the states of matter.


	FORMATIVE ASSESSMENT
	1. Part of the assessment is the student's responses during the discussions.

2. A quiz to test their knowledge of the states of matter and their uses.

	LESSON ORGANIZATION
	Opening the Lesson: 
(5 minutes)
	1. Have students identify items on display that are solids, liquids, and gases.

2. Ask students to define the states of matter.

3. Demonstrate the example to the students about the ice in its solid state and how it changes its phase by melting it into the liquid state and heating the water to show gas state.

	
	Developing the Lesson: 
(45  minutes)
	Activity II:

1. Take two balloons, one filled with air and the other filled with helium gas and tape both of them to the desk.

2. Ask students to describe what is happening to the balloons.

3. Have a student hold both balloons and let them go.

4. Ask students to describe what they observe.

5. Explain to the students that both balloons have gas in them, one air and the other helium. 

6. Have students explain why one balloon fell to the floor and the other floated to the ceiling.  Explain to the students that most gases cannot be seen but gases have weight and volume.  The balloon with the air in it was heavier than the balloon with the helium gas and this is why the helium filled  balloon floated to the ceiling because it was lighter in weight.  The air filled balloon fell to the floor because it was heavier. 

Activity III: 

1. Have students take a sheet of paper and make a paper airplane.

2. Ask students to see if their planes will fly.  Have them explain what makes their plane fly.  Have students take another sheet of paper and hold it at one end.  Then have them blow very hard over the top of it.  Ask them to explain what is happening. 

3. Explain to the students that the paper rises slightly because of the moving air above it causes the pressure to be lower and lift is created.  The airplane operates in the same manner.  Air traveling across the top has to travel faster than the air below.  This creates the lift which makes the airplane fly.  This is called the principal of flight. 

Activity IV:

1. Make a water-wheel by using a 2 liter plastic pop bottle and a piece of coat   hanger.  Cut four, 4 inch flaps into the plastic 2 liter bottle and fold the flaps back about 1 inch.  Put a hole into the cap and the bottom of the 2  liter bottle so that the piece of coat hanger will fit into the hole.  The bottle can then spin and rotate around it.  Fill a plastic gallon container with water and use a plastic tray to catch the water while pouring it over the water-wheel to cause it to spin. 

2. While water is poured over the water-wheel, students can observe that water is a powerful source of energy and very economical to use.  Explain to students that water-wheels were utilized during the Industrial Revolution to provide power for factories.  Also inform students that hydroelectric power is generated by water. 

Activity V:

1. Demonstrate various sounds by making a shaker with 1 liter plastic bottle.   Place matter such as peas, beans, pasta, beads, and buttons into the bottle and screw the cap on the bottle and shake it.  Ask students to shake the plastic bottles and observe the different kinds of sound they will get based  on the kind of matter (solids) used. 

2. Have students explain what causes sound and why they are getting different types of sound.

3. Explain to students that anything that vibrates makes sound.  Vibrations can travel through water, glass, brick, concrete and other substances.  When the vibrating air reaches your ear, it makes the eardrum move in and out.  This is how and why you hear sound. 


	
	Closing the Lesson: 
(5  minutes)
	Teacher leads a discussion of student results.

	TEACHING RESOURCES
	various solids                   
                   plastic bottles         
                                     peas 

various liquids                                      pasta                   
                                     beads 

various gases                    
                   beans                   
                                     buttons 

2 liter pop bottle             
                   notebook paper          
                  coat hanger

helium filled balloon      
                   zip lock plastic bags    
                  1 beaker      

round balloon                  
                   hot plate               
                                   1 plastic pan 

                              string

	ENRICHMENT ACTIVITIES
	See also NSTA Scilinks HK1023: http://www.chem4kids.com/files/matter_intro.html; http://antoine.frostburg.edu/chem/senese/101/matter/index.shtml

	ACCOMMODATIONS FOR SPECIAL LEARNERS
	Peer tutoring within small group.



	STANDARDIZED TEST ITEM GENERATOR
	Items that cover Physical and Chemical Properties of Matter.

	> Go to State Exam Test  Items…
	


	LESSON TITLE:  States of Matter
FOR THE STUDENT
	>>> Go to FOR THE TEACHER…
	3

	LEARNING GOALS
	You will be able to:

1. Define matter.

2. Identify the states of matter.

3. Explain the properties of matter. 

4. Demonstrate the various uses of the states of matter.

	ASSESSMENT
	1.  Students participation during lab activities will be monitored.

2.  Part of the assessment is the student's responses during the discussions.

3.  A quiz to test their knowledge of the states of matter and their uses.

	LEARNING ACTIVITY
	You will participate in four lab activities.



	ENRICHMENT ACTIVITIES
	See also NSTA Scilinks HK1023: http://www.chem4kids.com/files/matter_intro.html; http://antoine.frostburg.edu/chem/senese/101/matter/index.shtml


	LESSON TITLE:  Density Problems                                                                        STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                                              EXTENSION
	>>> Go to FOR THE STUDENT…
	4

	LESSON OVERVIEW
	Solve density problems.

	INSTRUCTIONAL GOALS
	The student will solve density problems, given D=m/v.

	FORMATIVE ASSESSMENT
	Check accuracy of final answers and set up of math problems.



	LESSON ORGANIZATION
	Opening the Lesson: 
(15 minutes)
	Teachers solves sample density problem with students. Teacher reminds students how to change the formula to solve for mass and volume, as well as pay attention to units of measurement.

	
	Developing the Lesson: 
(30 minutes)
	Students work problems solving for density, mass, and volume.

	
	Closing the Lesson: 
(10 minutes)
	Teacher selects students to work problems on the board.

	TEACHING RESOURCES
	Ancillary textbook materials with density problems.



	ENRICHMENT ACTIVITIES
	Go to website to make density column.

http://www.iit.edu/%7Esmile/ch88sb.html  Item #2

	ACCOMMODATIONS FOR SPECIAL LEARNERS
	They can use a large number calculator with big buttons.

They can have extended time.

Peer tutoring within group.



	STANDARDIZED TEST ITEM GENERATOR
	Items that cover Physical and Chemical Properties of Matter, specifically related to density.



	> Go to State Exam Test  Items…
	


	LESSON TITLE: Calculate Density Problems
FOR THE STUDENT
	>>> Go to FOR THE TEACHER…
	4

	LEARNING GOALS
	The student solve from mass, volume, and density, given D=m/v.



	ASSESSMENT
	Check answers with partner/group members.

Teacher will check accuracy or final answers and calculation work.



	LEARNING ACTIVITY
	You will solve density word problems.


	ENRICHMENT ACTIVITIES
	Go to web site: http://www.iit.edu/%7Esmile/ch88sb.html  #2.

	LESSON TITLE:                                                                                                                         STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                                                     EVALUATION
	>>> Go to FOR THE STUDENT…
	5

	LESSON OVERVIEW
	You are a cook on the TV show, IRON CHEF who is competing to win a prize of one million dollars. The competition involves making the best-tasting cake. For your recipe to work, you must mix measured amounts of sugar, baking powder, flour, oil, water, and eggs.  The problem is the ingredients for the cake are stored in the same closet as vinegar and baking soda.  Imagine your disappointment when you notice that all of the containers have lost their labels.  You should prepare a concept map that shows how you identified the mystery substances.


	INSTRUCTIONAL GOALS
	Apply knowledge of physical and chemical properties to identify powders and liquids.



	FORMATIVE ASSESSMENT
	There is no formative assessment since this is the summative unit assessment.



	LESSON ORGANIZATION
	Opening the Lesson: 
(5 minutes)
	Teacher reviews properties, displays unknown liquids and powders, and distributes the rubric.

	
	Developing the Lesson: 
(45 minutes)
	Students develop the concept map, following the rubric of the performance assessment.

	
	Closing the Lesson: 
(5 minutes)
	Collect concept maps from students.

	TEACHING RESOURCES
	White powders, liquids on display on desktop.

Rubric, coloring pencils



	ENRICHMENT ACTIVITIES
	n/a for summative  evaluations

	ACCOMMODATIONS FOR SPECIAL LEARNERS
	Scoring focuses on scientific concepts, not on presentation.



	STANDARDIZED TEST ITEM GENERATOR
	Items that cover Physical and Chemical Properties of Matter, specifically density.



	> Go to State Exam Test  Items…
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