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	UNIT TITLE
	Mixing it Up!

	AUTHORS
	Jennifer Barber, Gina Brooks, Tom Hamilton, Mary Jane Tharpe

	GRADE LEVEL
	Chemistry/7th-8th grade

	CONTENT AREA
	Physical Science
	TOPIC
	Elements, Compounds and Mixtures

	TIME FRAME
	10 class periods (50 minutes each)
	NUMBER OF LESSONS
	4

	TARGETED STANDARDS/
LEARNING EXPECTATIONS
	Standard Number 12.0: Structure and Properties of Matter

Learning Expectations
· 12.1 Distinguish among elements, compounds, and mixtures.

· 12.2 Identify and measure the simple properties of common substances.

State Performance  Indicators

· 7.12.spi.2 distinguish between elements, compounds, and mixtures (i.e. Na, Cl, NaCl, C, O2, CO2, H2, H20).
· 7.12.spi.3 classify substances as elements or compounds from their symbols or formulas.



	SUMMARY OF PERFORMANCE ASSESSMENT
	· You are a chemist who has been asked to make a new brochure by the local Science Museum.  Your brochure will provide explanations to museum goers that are visiting a new exhibit on Elements, Compounds, and Mixtures.

· You will choose two elements that can combine to make a compound.  The first panel should be a title page with a catchy title and illustration and name, date and period.

· You will describe each individual element on its own in the 2nd and 3rd panels of the brochure.  The following should be included in the description:    name, state of matter, color/smell, family on the periodic table and a common use for the element.  

· The 4th panel will describe the two elements combined as a compound.  Included in this panel will be the name, chemical name and formula, the differences in the properties of individual elements and the compound.  Places this compound is found and uses should also be included.  

· The 5th panel should describe at least one mixture that this compound is found in.  Students should discuss how the individual components can be separated and how the mixture may behave differently than the individual components.  

· The 6th panel should include their resources in proper format. 

Resource students could be given a list of possible compounds, elements, mixtures to research.


	OVERVIEW OF STUDENT LEARNING ACTIVITIES

	>>>LESSON 1
	Set out a beaker of salt, a helium balloon, and a taco salad.  Ask students why these items are on the desk.  Instruct students to form mini groups and make a list comparing and contrasting the three items.  Discuss the lists and define the three types of matter on the board or overhead.  To show the differences between each type of matter, use nuts, bolts, washers, and plastic Petri dishes to construct each type of matter.

	Exploration:
Elements, Compounds, and Mixtures
	

	 >>>LESSON 2
	· Students re given bags of Trail Mix and asked to describe what they see.  They classify the mixture as homogenous or heterogeneous and justify their reasoning.  After finding the mass of the mixture, students find the mass of each part of the mixture and calculate the percentage for each part of the mixture.

· Students are given three M&M’s and are asked to record the time it takes each piece to dissolve.  They are not allowed to use teeth or tongue to dissolve the first piece, they may use only the tongue to dissolve the second piece, and they may use the tongue and teeth to dissolve the third piece of candy.  All data is recorded and students identify the solute and solvent.  Students are then given a list of solutions and asked to identify the solute and solvent of each solution.

· Students use chromatography to separate the pigments in black ink.

· Students create four different mixtures using various materials and distinguish colloids from solutions.

	Explanation:
Messing with Mixtures
	

	 >>>LESSON 3
	Students classify common household items as elements, compounds, or mixtures by analyzing information found on labels.   They write the symbols for elements and formulas for the compounds.  Mixtures are identified as heterogeneous or homogenous.

	Extension:
Labels Gone Wild


	

	 >>>LESSON 4
	Students distinguish between mixtures and compounds.  They separate mixtures using such techniques as solubility differences, filtration, and evaporation.  Gifted and advanced learners complete decomposition of various compounds using electrolysis and heating.

	Extension:
Separation of Mixtures and Compounds
	

	 >>>LESSON 5
	You are a chemist who has been asked to make a new brochure by the local Science Museum.  Your brochure will provide explanations to museum goers that are visiting a new exhibit on Elements, Compounds, and Mixtures.



	Evaluation:
Elements, Compounds, and Mixtures Brochure
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	TENNESSEE
Go to…

>>>6-8

	Standard Number 12.0: Structure and Properties of Matter

Learning Expectations
· 12.1 Distinguish among elements, compounds, and mixtures.

· 12.2 Identify and measure the simple properties of common substances.

State Performance  Indicators

· 7.12.spi.2 distinguish between elements, compounds, and mixtures (i.e. Na, Cl, NaCl, C, O2, CO2, H2, H20).

· 7.12.spi.3 classify substances as elements or compounds from their symbols or formulas.



	Go to 
State Standards…
	

	BENCHMARKS FOR SCIENCE LITERACY
	The Physical Setting: 4. D - Structure of Matter
· 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.

· 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).



	Go to Benchmarks…
	

	NATIONAL SCIENCE EDUCATION STANDARDS
	Physical Science: Content Standard B: 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 are an example of such a group. 



	Go to NSES…
	

	CONTENT CLARIFICATION 
Associated K-12 Mathematics Standards and Benchmarks

	Go to Science Netlinks…
	BENCHMARKS FOR SCIENCE LITERACY

	K-2  BENCHMARKS
	1. Objects can be described in terms of the materials they are made of (clay, cloth, paper, etc.

2. 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
	1. Heating and cooling cause changes in the properties of materials.

2. 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.

3. Materials may be composed of parts that are too small to be seen without magnification.

4. When a new material is made by combining two or more materials, it has properties that are different from the original materials.



	6-8  BENCHMARKS
	1. All matter is made up of atoms, which are far too small to see directly through a microscope.

2. Equal volumes of different substances usually have different weights.

3. Atoms and molecules are perpetually in motion.

4. The temperature and acidity of a solution influence reaction rates.

5. 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.

6. 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 non-reactive gases (such as helium and neon).

7. 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.

	Go to NSES…
	NATIONAL SCIENCE EDUCATION STANDARDS

	K-4  STANDARDS
	· 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.

	5-8  STANDARDS
	· 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 are an example of such a group. 



	9-12  STANDARDS
	· 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. 




	CONTENT CLARIFICATION
Related Content Knowledge

	SCIENCE FOR ALL AMERICANS
	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. 

Each atom is composed of a central, positively charged nucleus—only a very small fraction of the atom's volume, but containing most of its mass—surrounded by a cloud of much lighter, negatively charged electrons. The number of electrons in an atom—ranging from 1 up to about 100—matches the number of charged particles, or protons, in the nucleus, and determines how the atom will link to other atoms to form molecules. Electrically neutral particles (neutrons) in the nucleus add to its mass but do not affect the number of electrons and so have almost no effect on the atom's links to other atoms (its chemical behavior). A block of pure carbon, for instance, is made up of two kinds, or isotopes, of carbon atoms that differ somewhat in mass but have almost identical chemical properties. Scientists continue to investigate atoms and have discovered even smaller constituents of which neutrons and protons are made. 

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)
	This section may have the most implications for students' eventual understanding of the picture that science paints of how the world works. And it may offer great challenges too. Atomic theory powerfully explains many phenomena, but it demands imagination and the joining of several lines of evidence. Students must know about the properties of materials and their combinations, changes of state, effects of temperature, behavior of large collections of pieces, the construction of items from parts, and even about the desirability of nice, simple explanations. All of these elements should be introduced in middle school so the unifying idea of atoms can begin by the end of the 8th grade.

The scientific understanding of atoms and molecules requires combining two closely related ideas: All substances are composed of invisible particles, and all substances are made up of a limited number of basic ingredients, or "elements." These two merge into the idea that combining the particles of the basic ingredients differently leads to millions of materials with different properties.

Students often get the idea that atoms somehow just fill matter up rather than the correct idea that the atoms are the matter. Middle-school students also have trouble with the idea that atoms are in continual motion. Coming to terms with these concepts is necessary for students to make sense of atomic theory and its explanatory power.

The strategy here is to describe the complexity of atoms gradually, using evidence and explanations from several connected story lines. Students first learn the notion that atoms make up objects, not merely occupy space inside them; then they are introduced to crystal arrays and molecules. With this understanding, they can imagine how molecules and crystals lead to visible, tangible matter. Only then should the study of the internal structure of atoms be taken up.

Bringing atomic and molecular theory into the earlier grades is a great temptation, but most students are not ready to understand atomic theory before adolescence. The theory is certainly essential to much of modern scientific explanation, but moving atomic/molecular theory forward to the earlier grades should be resisted. The tiny size and huge number of atoms in even a sand grain are vastly beyond even adult experience. Having students memorize the names of invisible things and their parts gets things backward and wastes time. Concrete perceptions must come before abstract explanations. Students need to become familiar with the physical and chemical properties of many different kinds of materials through firsthand experience before they can be expected to consider theories that explain them.

There seems to be no tidy and consistent way to relate the terms atom, molecule, ion, polymer, and crystal. A facility in discussing these terms will grow slowly over time. Students should also not rush into discussions of nuclear theory. The abstractions are too formidable. The emptiness of the atom and its electrical balance, isotopes, decay, and radiation challenge the human mind. The preparations for these concepts should be developed carefully over several years so they can converge in high school.



	GRADES:
	

	Go to Benchmarks…
	


	CONTENT CLARIFICATION
Research into Student Learning and Ideas about Teaching

	Go To Benchmarks…
	Nature of matter 
Elementary and middle-school students may think everything that exists is matter, including heat, light, and electricity. Alternatively, they may believe that matter does not include liquids and gases or that they are weightless material. With specially designed instruction, some middle-school students can learn the scientific notion of matter.

Middle-school and high-school students are deeply committed to a theory of continuous matter. 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. 

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. 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. 

Conservation of matter 
Students cannot understand conservation of matter and weight if they do not understand what matter is, or accept weight as an intrinsic property of matter, or distinguish between weight and density. By 5th grade, many students can understand qualitatively that matter is conserved in transforming from solid to liquid. They also start to understand that matter is quantitatively conserved in transforming from solid to liquid and qualitatively in transforming from solid or liquid to gas—if the gas is visible. For chemical reactions, especially those that evolve or absorb gas, weight conservation is more difficult for students to grasp. 

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. 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. 

Chemical changes 
Middle- and high-school student thinking about chemical change tends to be dominated by the obvious features of the change. 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. 

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 —they have not been formally evaluated. 

	BENCHMARKS FOR SCIENCE LITERACY
	

	Go to NSES…
	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.



	NATIONAL SCIENCE EDUCATION STANDARDS:
CONTENT-SPECIFIC
INFORMATION

GRADES:
5-8
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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 chemist who has been asked to make a new brochure by the local Science Museum.  Your brochure will provide explanations to museum goers that are visiting a new exhibit on Elements, Compounds, and Mixtures.

· You will choose two elements that can combine to make a compound.  The first panel should be a title page with a catchy title and illustration and name, date and period.

· You will describe each individual element on its own in the 2nd and 3rd panels of the brochure.  The following should be included in the description: name, state of matter,  color/smell, family on the periodic table  and  a common use for the element.  

· The 4th panel will describe the two elements combined as a compound.  Included in this panel will be the name, chemical name and formula, the differences in the properties of individual elements and the compound.  Places this compound is found and uses should also be included.  

· The 5th panel should describe at least one mixture that this compound is found in.  Students should discuss how the individual components can be separated and how the mixture may behave differently than the individual components.  

· The 6th panel should include their resources in proper format. 



	PERFORMANCE ASSESSMENT

	CRITERIA FOR SUCCESS
	PERFORMANCE INDICATORS



	
	5
	4
	3
	2
	1

	Title Page
	· Name, date, period. 

· Attention grabbing title. 

· Illustration that is neat, in color and original.  
	· Name, date, period

· Attention grabbing title. 

· Illustration in black and white/messy
	· Name, date, period

· Title such as “Elements and Compound.”

· Illustration in black and white/messy
	· Name, date period

· Title  such as “Elements and Compounds”
	Name, date, Period

	Panel Two -1st Elements

	Five of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Four of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Three of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Two of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	One of the required categories.
· Spelling/grammar correct 

· Accurate content
· Neat

	Panel Three -2nd Elements

	Five of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Four of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Three of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat 
	Two of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	One of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat 

	Panel Four - Compounds
	Six of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Five of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Four of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Three of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat
	Two of the required categories.
· Spelling/grammar correct 

· Accurate content

· Neat 

	Panel Five - Mixtures
	· Completely accurate description for method of separation

· Completely accurate description of mixture’s properties.
	· Generally accurate description for method of separation

· Generally accurate description of mixture’s properties.
	· Partially accurate description for method of separation

· Partially accurate description of mixture’s properties.
	· Inaccurate description for method of separation

· Inaccurate description of mixture’s properties.
	· No  description for method of separation

· No description of mixture’s properties.

	Panel Six –Resources
	Resources in appropriate format with all information.
	Resources in appropriate format with most information.
	List name, author and publisher.
	List name and author.
	Only listed by name of book, site, etc.

	COMMENTS
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	ART
	At Level 1, the student is able to
· use media and tools in a safe and responsible manner; 

· explore and describe the different types of media, techniques, and processes used to create two- and three-dimensional works of art; 

· Reflect and express ideas effectively in at least one medium. 

At Level 2, the student is able to
· compare and contrast the different types of media, techniques, and processes used to create two- and three-dimensional works of art; 

· develop and demonstrate control with media, techniques, and processes used to create two- and three-dimensional works of art; 

· Reflect and express ideas symbolically in a variety of media. 

At Level 3, the student is able to
· compare and contrast the different effects created by various two- and three-dimensional works of art; 

· Select appropriate media, techniques, and processes used to create specific effects in order to communicate an intended meaning or function in works of art;. 

· Reflect, express and communicate ideas symbolically and realistically in a variety of media.



	> Go to Art Standards…
> TN Art Standards…
	

	> Go to McREL…
	

	ENGLISH/
LANGUAGE ARTS
	2.02 Write for a variety of audiences and purposes.
2.09 Write frequently across all content areas

2.03 Compose drafts of written works

3.01 Demonstrate knowledge of standard English usage. 

3.02 Demonstrate knowledge of standard English mechanics.

3.03 Demonstrate knowledge of standard English spelling.



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


	CURRICULUM WEB LINKS
	>>> Go to Marco Polo…
	

	NAME OF WEB LINK
	WEB ADDRESS
	DESCRIPTION

	NASA Explores
	http://nasaexplores.com/show_912_teacher_st.php?id=040301125747

	In Lesson 1 students look at different materials based on their physical properties as an element, compound, or mixture.

	The Science Spot
	http://sciencespot.net/Pages/classchem.html#Anchormixtures

	Lesson 2 deals with homogeneous and heterogeneous mixtures.  It uses M&M’s, Kool-Aid and other easy to get materials.  Solutes and solvents are also covered.

	Labels Gone Wild
	http://coe.uh.edu/texasipc/documents/IPCCONTENTUNITS/PROPERTIESOFMATTERUNIT/PropertiesofMatter/ExplorationActivities/PropertiesofMatter-LabelsGoneWild%20Mini-Project.doc

	Lesson3:  This is a highly motivational mini-project that will show students that what they learn in class can be applied to their every-day life.  Students are asked to identify whether a common household substance contains elements, compounds and/or mixtures.  Part of this lesson must be completed at home.  The assignment is given one day and the poster is made in class the next day.

	Separation Of Mixtures And Compounds For K Through 12

	http://www.iit.edu/%7Esmile/ch9130.html

	Lesson 4 helps students distinguish between elements and compounds.  Students separate mixtures using filtration, evaporation, etc.  Compounds are broken down by heat or electrolysis.  Allow two 50-minute class periods for this lesson.


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

	LESSON OVERVIEW
	Students look at different materials and based on their physical properties classify them as an elements, compounds, or mixtures.

	INSTRUCTIONAL GOALS
	To classify different materials based on their physical properties as an element, compound, or mixture.

	FORMATIVE ASSESSMENT
	Responses to class discussion.  Science journal data entries.  Completion of student worksheet.

	LESSON ORGANIZATION
	Opening the Lesson: 
(5  minutes)
	· Provide each group with a clear plastic sealable bag of the following contents: small package of salt, small package of pepper, strip of aluminum foil, strip of copper wire or solder, vial of sugar water, vial of tap water, vial of vinegar, piece of chalk (or small bag of baking soda), and a rock. If you do not have the materials listed, use whatever you have available.  The items listed will hopefully be common enough that you will have them in your lab. The clear, plastic sealable bags are not required, but they will reduce the mess if something breaks or is opened. 

· Divide the class into as many groups as you have materials. The optimum would be groups of two or three.



	
	Developing the Lesson: 
(35 minutes)
	1. Instruct students to remove each material carefully.

2. Have students write down the name of each material in the chart.

3. Using the Background Information, have students classify each material.

4. Instruct students to answer the questions at the end.



	
	Closing the Lesson: 
(10 minutes)
	· Discuss the differences of elements, compounds, and mixtures.

· Ask the students, “What are some examples of homogeneous mixtures? Heterogeneous mixtures?” 

· Classification of some of the materials: 

Item Name
Classification
copper/aluminum

element

salt/chalk/baking soda

compound

rock/pepper

heterogeneous mixture

solder/sugar water/vinegar

homogeneous mixture



	TEACHING RESOURCES
	· Student Sheets

· Clear,  plastic sealable bags

· Small strips of aluminum foil

· Small packages of salt

· Small packages of pepper

· Pieces of chalk

· Pieces of granite, limestone, sandstone, etc. (whatever you have available)

· Vials of sugar water, tap water, and vinegar

· Strips of copper wire or solder

· Masking tape
· Permanent markers
· Background information sheet



	ENRICHMENT ACTIVITIES
	If time is available, students can download and read the following:
Supporting NASA Explores Article:
[image: image1]
Let Me Check My Schedule...

	ACCOMMODATIONS FOR SPECIAL LEARNERS
	Visually impaired students need to be close to the teacher.  Learning disabled students can be paired with a student that is not learning disabled or these students can serve as teacher assistants.  Oral discussion eliminates the need for on level reading skills.  

	STANDARDIZED TEST ITEM GENERATOR
	

	> Go to State Exam Test  Items…
	


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

	LEARNING EXPECTATIONS 
	You will be able to classify different materials according to their physical properties as elements, compounds, or mixtures.

	ENRICHMENT ACTIVITIES
	Download and read the Supporting NASA Explores Article:
[image: image2]
Let Me Check My Schedule...


	ASSESSMENT
	As you complete all the activities in this lesson, record all of your observations in your science journal.  Be sure to write legibly.  You will also be expected to participate in class discussion.  Student worksheets should be completed.



	LEARNING ACTIVITY
	Classifying Matter
Student Sheet(s) 
[image: image3.jpg]



Background Information

[image: image4.png]


The particles that make up all matter are called atoms. If all the atoms in a sample of matter are alike, that kind of matter is an element. Currently, there are 115 known elements, but more will surely be added in the future. Materials called compounds are made from atoms of two or more elements that are combined. The ratio of different atoms in the compound is always the same. For example, the elements hydrogen and oxygen can combine to form the compound water. The atoms of elements in water always have the same ratio of two hydrogen atoms to one oxygen atom. Since elements and compounds are similar in some respects, they can be lumped together as substances. A substance is defined as either an element or compound.

[image: image5.png]


However, what if you combine two or more compounds or elements together? A mixture is a material made up of two or more substances. Unlike compounds, mixtures do not always contain the same amounts of different substances. For example, salt water contains the compounds salt (NaCl) and water (H2O). However, the various concentrations or ratios of the salt to water can change. Therefore, salt water is a mixture and not a compound. There are two types of mixtures: homogeneous and heterogeneous. A homogeneous mixture contains two or more substances that are uniformly spread out. In other words, you cannot tell what is making up the mixture by just looking at it. Heterogeneous mixtures have different materials that are easy to distinguish. For example, pizza would be a heterogeneous mixture, while vinegar would be a homogeneous mixture.

Today’s activity will have you classifying different materials. You will look at the physical properties of each item and choose whether it is an element, compound, homogeneous mixture, or heterogeneous mixture. If you have trouble, reference the Background Information for help.

Materials
· Bag of items provided by your teacher
Procedure
1. Remove each item from your bag. 
2. Write the name of each item in the chart. 
Item Name
Classification
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Using the background information, classify each item as an element, compound, or mixture. If you classify an item as a mixture, specify whether it is a homogeneous or heterogeneous mixture. 

4. Answer the following questions: 

a. If you know the name of a material or item, how could you find out if it is an element? 

b. How is a compound different from a mixture? 

c. Compare and contrast elements, compounds, and mixtures. In other words, give at least one similarity and one difference for each. 



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

	LESSON OVERVIEW
	Lesson 2 deals with homogeneous and heterogeneous mixtures.  It uses M&M’s, Kool-Aid and other easily obtained materials.  Solutes and solvents are also considered.

	INSTRUCTIONAL GOALS
	Students learn how to distinguish between homogeneous and heterogeneous mixtures. 

Students learn to distinguish between solutes and solvents.

	FORMATIVE ASSESSMENT
	Students are given a lab sheet which requires them to carry out the activities and record their observations and data.  The worksheet is used as an assessment tool.

	LESSON ORGANIZATION
	Opening the Lesson: 
(5  minutes)
	Give students a bag of trail mix.  Ask these questions:  

1. Look at the mixture in Bag A.  What do you see?  

2. Would this mixture be classified as a heterogeneous or homogeneous mixture?  Give a reason for you answer.

(This is Part A questions 1-2 on the student worksheet)

	
	Developing the Lesson: 
(40 minutes)
	The teacher note and student directions are in pdf format.  Please see the websites below to get the lesson.  This lesson uses M&M candy, several solutions that are easy to mix together, and paper chromatography.  Begin with Part A # 3.

http://sciencespot.net/Media/messingmixturesnotes.pdf
http://sciencespot.net/Media/messingmixtures.pdf


	
	Closing the Lesson: 
(5 minutes)
	Discuss lab results.

	TEACHING RESOURCES
	3 M&M candies per student

For each group:

Small bag of trail mix (needs to have 5 ingredients, i.e. Chex cereal, Cheerios, M&M’s, raisins, peanuts (if no allergies to nuts), etc.)

Balance scale

Stop watch or other time piece

4 ZipLoc bags

3 black markers (water soluble)

3 pieces of filter paper (can use coffee filters)

1 piece of pipe cleaner

Small beaker of water 

Flashlight

400 ml of water

10 g of salt

10 g of flour

10 g of Kool-Aid powder

10 g of dirt


	ENRICHMENT ACTIVITIES
	Extension Idea: Use sharpie markers and rubbing alcohol to make a cool tie-dye t-shirt project that would be a hit for any unit on solutions and mixtures! Visit the Steve Spangler tie-dye webpage and scroll down the page for directions.

	ACCOMMODATIONS FOR SPECIAL LEARNERS
	Visually impaired students need to be close to the teacher.  Learning disabled students can be paired with a student that is not learning disabled or these students can serve as teacher assistants.  Oral discussion eliminates the need for on level reading skills.  

	> Go to State Exam Test  Items…
	


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

	LEARNING EXPECTATIONS
	You will learn to distinguish between homogeneous and heterogeneous mixtures and to explain the difference between
solutes and solvents.

	ASSESSMENT
	Successful completion of student lab sheet

	LEARNING ACTIVITY
	This activity is in a pdf file.  Please click on the link below to access the worksheet.

http://sciencespot.net/Media/messingmixtures.pdf


	ENRICHMENT ACTIVITIES
	Extension Idea: Use sharpie markers and rubbing alcohol to make a cool tie-dye t-shirt project that would be a hit for any unit on solutions and mixtures! Visit the Steve Spangler tie-dye webpage and scroll down the page for the directions!



	LESSON TITLE: Labels Gone Wild                                                                           STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                                         EXPLANATION
	>>> Go to FOR THE STUDENT…
	3

	LESSON OVERVIEW
	This is a highly motivational mini-project that shows students that what they learn in class can be applied to their every-day life. 

	INSTRUCTIONAL GOALS
	Classify samples of matter as elements, compounds and mixtures

	FORMATIVE ASSESSMENT
	Students are assessed on the creation of a poster that includes the following:

1. Attach each label onto poster-board. 

2. Underline each item on the label and identify whether it is an element, compound or mixture. 

3. Write the symbols for any elements listed. 

4. Write the formulas for any compounds that you recognize. 

5. For the mixtures, label whether each is heterogeneous or homogenous.


	LESSON ORGANIZATION
	Opening the Lesson: 
(5  minutes)
	Students are assigned to create a poster from labels on products they have at home.  Explain that they are to use labels from used products only.

	
	Developing the Lesson: 
(40 minutes)
	Once students bring in their labels from home have them work in groups or individually (depending on how many labels were brought in and the academic level of students) to prepare a poster with the following instructions:

Labels Gone Wild Mini-Project

Teacher Page

TEK: Classify samples of matter as elements, compounds and mixtures.

This is a highly motivational mini-project that shows students that what they learn in class can be applied to their every-day life. Below you will find a sample student product. Possible student answer is in italics. 

Teacher note: Students should only use labels for items that have been used. Stress the confusion when a label is removed and the student's family does not know what was in the can or jar. Students should be able to find at least twenty labels if they are given at least two weeks to find them. 

Problem: Can you identify whether a common household substance contains elements, compounds and/or mixtures? How can you figure it out?

Hypothesis: “Yes I can by looking at the label and how long the name is.”
Materials: labels from your house, periodic table, poster-board

Procedure: 

1.  Remove labels from items around your house. Make sure that the jar or can is empty and the contents have already been used.

2.  Attach each label onto poster-board. 

3.  Underline each item on the label and identify whether it is an element, compound or mixture. 

4.  Write the symbols for any elements listed. 

5.  Write the formulas for any compounds that you recognize. 

6.  For the mixtures, label whether each is heterogeneous or homogenous

Observations: Demonstrate your poster-board to the class and describe what you discovered.



	
	Closing the Lesson: 
(5 minutes)
	Conclusion: Answer the problem once more using the information that you learned by doing this mini-project

	TEACHING RESOURCES
	Student worksheet, periodic tables, poster board for each student or group of students, product labels that students collect from home, glue.

	ENRICHMENT ACTIVITIES
	Students can look for different labels to bring to class other than the ones they had at home.  Have students research labels for materials that are poisonous and the procedure to follow if this chemical is swallowed or gets on the skin or in the eyes.

	ACCOMMODATIONS FOR SPECIAL LEARNERS
	If a student is in need of help successfully completing a poster, assign a peer helper or teacher assistant to help.

	> Go to State Exam Test  Items…
	


	LESSON TITLE: Labels Gone Wild
FOR THE STUDENT
	>>> Go to FOR THE TEACHER…
	3

	LEARNING EXPECTATIONS
	You will be classifying various materials according to whether they are elements, compounds, or mixtures.

	ASSESSMENT
	You will be creating a poster with information that is highly accurate.   At the conclusion of poster presentations you will participate in a class discussion and be prepared to answer questions about your  conclusions.

	LEARNING ACTIVITY
	Labels Gone Wild Mini-Project

Problem: Can you identify whether a common household substance contains elements, compounds and/or mixtures? How can you figure it out?

Invitation to Inquiry:  What do you think?

Materials: labels from your house, periodic table, poster-board

Procedure: 

1.  Remove labels from items around your house. Make sure that the jar or can is empty and the contents have already been used.

2.  Attach each label onto poster-board. 

3.  Underline each item on the label and identify whether it is an element, compound or mixture. 

4.  Write the symbols for any elements listed. 

5.  Write the formulas for any compounds that you recognize. 

6.  For the mixtures, label whether each is heterogeneous or homogenous.

Observations: Show your poster-board to the class and explain what you found out.

Conclusion: Answer the problem once more using the information that you learned by doing this mini-project.

	ENRICHMENT ACTIVITIES
	Look at the labels you collected.  What information is given about whether the substance is poisonous?  If it is harmful if swallowed or if it gets on the skin or in the eyes, give the first-aid information for what to do if this happens.  Be prepared to report your findings to the rest of the class.


	LESSON TITLE: Separation of Mixtures and Compounds                                  STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                                            EXPLANATION
	>>> Go to FOR THE STUDENT…
	4

	LESSON OVERVIEW
	Students distinguish between elements and compounds.  Students separate mixtures using filtration, evaporation, etc.  Compounds are broken down by heat or electrolysis.  Allow two 50-minute class periods for this lesson.

	INSTRUCTIONAL GOALS
	    1.  To distinguish between mixtures and compounds.

    2.  To separate mixtures by using such techniques as solubility differences 

          in water, filtration and evaporation.

    3.  To decompose various compounds either by heating or electrolysis.



	FORMATIVE ASSESSMENT
	Students record their observations in their science journal/notebook.  Class discussion of results will also be assessed.

	LESSON ORGANIZATION
	Opening the Lesson: 
(10 minutes)
	Review definitions of element, compound and mixture while showing 

students examples of each (e.g. aluminum foil, sugar and Kool-Aide). 

Hold up a small bottle of sand and another of white rice.  Ask students to name some properties of each.  Now pour some of each into the same small beaker and stir.  How have the properties of each changed?  What have we made?  How could we separate them?  Students may suggest separating them by picking out the rice; have a student try this.  What would be a faster way?  (Use a strainer.)Tell students they will be completing a series of activities in groups and recording their observations in their science journal/notebook. 



	
	Developing the Lesson: 
(80 minutes)
	This lesson will probably take two fifty-minute class periods to complete.

1.  Hold up a bottle of distilled water and another of table salt.  Again 

ask students to name their properties.  Pour small portions of each into the 

same small beaker and stir.  How have the properties of each changed?  What have 

we made?  How could we separate them?  Place the beaker on the hot plate and 

observe what happens with heating.  What is left in the beaker?  What left the 

beaker? 

 2.  Hold up samples of table salt and ground black pepper.  Compare their 

properties.  Mix small portions of each together in a small beaker.  What have 

we made?  Add water to the beaker.  What have we made?  What happened to the 

salt?  How can we separate the three ingredients from each other?  Use coffee 

filter paper and then evaporation on the hot plate.  Hold up the beaker to show 

the recovered salt.

3.  Hold up samples of iron filings and charcoal.  Mix small portions 

together.  Have the students write out a procedure for separation.

4.  Place a small beaker of sugar on the hot plate and slowly heat it while 

holding up a second small sample for students to observe.  What are the 

properties of sugar?  Students will eventually notice the smell of heating 

sugar.  Ask for observations.  What is in the beaker?  What might the moisture 

droplets on the side of the beaker be?  Light a match and then blow it out.  

Pass the burnt match about for inspection.  What does the tip of the match look 

like?  What element might it be?  Is there any resemblance to the heated sugar?

What elements compose sugar?  Is sugar a compound or a mixture? 

5.  Hold up a bottle of hydrogen peroxide.  What is it used for?  Is it a 

compound or a mixture?  Cut a small potato in half.  Fill a medium sized beaker 

about half full of the peroxide and drop in the potato.  What observations can 

be made?  What might be causing the bubbles?  Explain that the potato cells 

contain the enzyme catalase which speeds up the decomposition of hydrogen 

peroxide into oxygen gas and water. 

6.  Hold up a small beaker of pure water.  What about water itself?  Is it a

compound or mixture?  Would heating separate it?  Place the beaker on the hot 

plate with a watch glass over it; heat to boiling.  What is observed?  Show the 

students a Hoffman apparatus that has been operating long enough for the 

hydrogen gas column to be clearly twice that of the oxygen.  Explain the 

circuitry.  How many gases have been produced?  Which is which?  Write the 

equation for each electrode on the board. 

 7.  Repeat the electrolysis of water using a U-tube filled with a mixture of 

distilled water, sodium sulfate and bromothymol blue indicator.  Fasten the tube 

to a ring stand with a utility clamp.  What is happening at the yellow 

electrode?  What about at the blue?  What is happening in the green region?  Now 

add a drop of phenolphthalein indicator to each arm.  What happens?  Why was 

this indicator added?  (To prove that hydroxide ions are actually being made at 

the hydrogen gas electrode.)  Explain about acid/base indicators and write the 

reactions on the board. 



	
	Closing the Lesson: 
(10 minutes)
	Have students discuss their results.  Review again the difference in mixtures and compounds and means of separating them.

	TEACHING RESOURCES
	white rice, uncooked                7 small beakers                     dilute sulfuric acid

white sand                                  table sugar                             copper(II) chloride

table salt                                     hydrogen peroxide               bromthymol blue indicator

distilled water                           small raw potato                   6 electrical leads with 

ground black pepper                1 medium beaker                 alligator clips

iron filings                                  matches                                 3 6-volt batteries

ground charcoal                        hot plate                                4 graphite electrodes

coffee filter papers                    sodium sulfate                     2 U-shaped drying tubes

2 utility clamps                         2 ring stands                         Hoffman electrolysis 

plastic spoons                            strainer                                  apparatus



	ENRICHMENT ACTIVITIES
	Can other compounds besides water be decomposed by electrolysis?  Pass 

around a small sample of copper(II) chloride.  Then pour a mixture of the 

chloride, water and phenolphthalein into another U-tube.  If water is being 

electrolyzed, then one arm of the tube should be pink, showing the presence of 

hydroxide ions and two gases will be seen.  What do the students actually see?



	ACCOMMODATIONS FOR SPECIAL LEARNERS
	Visually impaired students need to be close to the teacher.  Learning disabled students can be paired with a student that is not learning disabled or these students can serve as teacher assistants.  Oral discussion eliminates the need for on level reading skills.  

	> Go to State Exam Test  Items…
	


	LESSON TITLE: Separation of Mixtures and Compounds 
FOR THE STUDENT
	>>> Go to FOR THE TEACHER…
	4

	LEARNING EXPECTATIONS
	    During this learning activity you will:

     1.  To distinguish between mixtures and compounds.

    2.  To separate mixtures by using such techniques as solubility differences 

          in water, filtration and evaporation.

    3.  To decompose various compounds either by heating or electrolysis.



	ASSESSMENT
	You will record your observations and answers to questions in your science journal/notebook.  Class discussions of observations will be used for assessment.

	LEARNING ACTIVITY
	Your teachers will be conducting a demonstration of various materials.   Your task is to carefully observe the demonstration and to make sense of what is happening.  You should record you observation is you notebook.


	ENRICHMENT ACTIVITIES
	Can other compounds besides water be decomposed by electrolysis?  Pass 

around a small sample of copper(II) chloride.  Then pour a mixture of the 

chloride, water and phenolphthalein into another U-tube.  If water is being 

electrolyzed, then one arm of the tube should be pink, showing the presence of 

hydroxide ions and two gases will be seen.  What do the students actually see?




	LESSON TITLE:  Elements, Compounds, and Mixtures Brochure                    STAGE OF LEARNING CYCLE:
FOR THE TEACHER                                                                                             EVALUATION
	>>> Go to FOR THE STUDENT…
	5

	LESSON OVERVIEW
	See Performance Assessment

	STANDARDIZED TEST ITEM GENERATOR
	

	> Go to State Exam Test  Items…
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