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Instructional Progression: 

In 7th grade (7-5.2), students classify matter as element, compound, or mixture on the basis of composition.

In Physical Science (PS-2.1), students developed and understanding of elements as composed of only one type of atom. (PS-3.3) added that molecular substances are composed of two or more types of atoms that are bonded together as molecules and that molecular substances do not retain the properties of their components but have their own identifying properties (PS-3.3).

This indicator lays the foundation for an understanding of chemical reactions (PS-4.8).
Taxonomy Level of Indicator:

2.3-B Understand Conceptual Knowledge
Key Concepts:

Pure substance: Element, Compound

Mixture: Homogenous mixture, Heterogeneous mixture
Content Overview

It is essential for students to

· Understand that substances that have unique, identifying properties are called pure substances.

There are two types of pure substances, elements and compounds.

An element is a pure substance which is composed of only one type of atom. All of the elements are listed on the periodic table

A compound is a pure substance which is composed of more than one type of element. Compounds all have identifying properties which are different from the properties of the elements which compose them.

Compounds can be decomposed into elements only by chemical reactions; they can not be separated into elements by physical means.

Compounds have a definite chemical composition identified by a chemical formula. For example, the ratio of the number of oxygen atoms to hydrogen atoms in any sample of water is always 1 to 2.

Molecular substances are one type of compound, and ionic substances are another type of compound (this is addressed further in PS-4.1 through PS-4.5).

· Understand that when matter is composed of two or more component substances which retain their own identifying properties, the matter is classified as a mixture.
A mixture can be separated physically because the components of the mixture have different physical properties. (PS-3.1) Examples of procedures for separating mixtures based on differing properties include but are not limited to:

· Dissolving 
· Filtering 
· Evaporating
· Decanting 
· Magnetic separation

· Chromatography
· Separating by particle size (screening)
· Mixtures do not have definite composition; the components of a mixture may be in any ratio.
· Mixtures can be classified into two groups, heterogeneous and homogeneous.

Heterogeneous mixtures do not have the components distributed evenly throughout. The different components are often easy to see in a heterogeneous mixture. Homogeneous mixtures have components evenly distributed.
Teaching Lesson A

Classification With Nuts and Bolts
Introduction to the lesson:
Matter can be classified as an element, mixture or compound using combinations of various simple materials in a number of different arrangements.

Lesson time: 
0.5 day

Materials Needed:
Variety of nuts, bolts and washers

Snack bags

Gorilla glue

Essential Question:

How can differences among elements, compounds and mixtures be demonstrated and classified using a variety of inexpensive objects combined in a number of different spatial arrangements.

Procedure:

Classify the contents of the baggies you receive. Record your conclusions in the table below: Each baggie contains either  elements, compounds, or mixtures. Fill in the data table below.
	Bag 
	Drawing
	Description
	Element/

Compound/Mixture

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	

	E
	
	
	

	F
	
	
	


Assessing the Lesson:

Questions:

1.
How many different elements did you identify? (Student answer)

2.
How many different compound did you identify (Student answer)?

3.
What did the mixtures have in common? (The number of different combinations)

4.
Does varying the number of pieces in an “element bag” change the composition of the element? Explain. (No)

5.
Does removing one part of a compound change its composition? Explain, (Yes, each compound has a definite kind and number of atoms)

Teaching Lesson B      
Separating Mixtures
Introduction to the Lesson:

A mixture can be separated physically because the components of the mixture have different physical properties. If the properties of the components of the mixture are known, it is possible to use one or more methods ( such as dissolving, filtering, chromatography, etc) to separate them.

Lesson Time:

1.0 day

Materials Needed:

Part I

Sand, water, test tube, filter paper, funnel, salt, evaporating dish, iron filings, magnet, plastic wrap, hot plate, plastic cups, pebbles, plastic bags

Part II Chromatography

Coffee filters cut into strips about 3” long and ½ “ wide

Plastic cups or beakers

Water

Isopropyl alcohol

Variety of water-based and permanent markers and pens

Food coloring

Skittles candy

Toothpicks

Q-tip

Rubber bands

Essential Question:
How can the components of a given mixture by separated by physical methods?

Procedure:
Part I
1.
Obtain a bag of materials. Each bag contains sand, pebbles, salt and iron filings

2.
Plan a method for separating the iron filings from the sample without changing any of the other substances in the bag.

3.
Next separate the pebbles. Use only the equipment provided. 

4. 
Now separate the sand from the salt. You may set the sand aside to dry overnight.

5.
Obtain a bag of materials. Each bag contains sand, pebbles, salt and iron filings

6.
Plan a method for separating the iron filings from the sample without changing any of the other substances in the bag.

7.
Next separate the pebbles. Use only the equipment provided. 

8. Now separate the sand from the salt. You may set the sand aside to dry overnight.

Procedure: Part II

1.
Stretch a rubber band over the plastic cup or beaker.

2.
Place enough water in the cup to just cover the bottom.

3.
Use a water-based ink to make a dot on the filter (in the middle) a couple of millimeters from the bottom.

4.
Fold the top of the filter paper over so that when it hangs on the rubber band the bottom will just touch the water. The dot of color should not be touching the water. 

5.
Watch the colors separate as the solvent (water) is absorbed and travels up the filter paper. This may take a while.

6.
Repeat, using other water-based inks.

7.
Repeat, using a wet Q-tip to remove color from one or more of the colored Skittles candies. Observe.

8.
Using a toothpick, place a drop of food coloring on the filter paper. Observe.

Assessing the Lesson:
Questions:
Part I

1.
How many components were present in your sample? (4)

2.
Describe the original mixture. (Several materials can be observed by their color, shape and size.)

3.
What unique property of iron made it possible to separate it from the other components of the mixture? (Iron is attracted by a magnet)

4.
For what purpose is a screen or sieve commonly used?  Name several other applications using sieves or screens. (Screen will separate particles of different size. Tea strainer, colander, sifter, window screens)

5.
Why was it possible to separate sand and salt with water? (Difference in their solubility in water)

6.
Why is it possible for the salt to pass through the filter but not the sand? (The salt particles are much smaller)

7.
Why did the salt not evaporate as the water did? (Salt has a higher boiling point)



Part II
1. Why did some colored pigments move higher and faster than the others?

2. Why did some of the colors show no separation?

3. Why would permanent pens not work for this activity?

4. What would happen if all the moving pigment were allowed to move to the same height? 

Assessment:     



Summative Assessment
Classification of Matter

A Worksheet

Classify each of the following substances in the table below:
	Sample of matter
	Composition
	Kind of matter (element, compound or mixture)
	Can Composition change?
	Homogeneous or Heterogeneous

	Lead Weight
	Pb (lead atoms)
	
	
	

	Sugar
	C12 H22 O11
	
	
	

	Water
	H 2O
	
	
	

	Aluminum Foil
	Al (Aluminum atoms)
	
	
	

	Pencil lead
	C (Carbon atoms)
	
	
	

	Tea
	Water, tannic acid, sugar
	
	
	

	Sand
	SiO2
	
	
	

	Gold
	Au (Gold atoms)
	
	
	

	Table salt
	NaCl
	
	
	

	Salad
	Lettuce, tomato, cucumber
	
	
	

	Pepsi
	Water, CO2 , sugar
	
	
	

	Drano
	Al, NaOH
	
	
	

	Coffee
	Caffeine, water, milk, sugar
	
	
	

	Air
	O2, N2, H2O (gas)
	
	
	

	Steel,
	Fe, C
	
	
	

	70% alcohol
	C3  H 7 OH, water
	
	
	

	Karo Syrup
	C6H12O6,  water
	
	
	


Additional Instructional Consideration:

Homogeneous mixtures have a uniform composition throughout. A sample taken from one part of the sample will be exactly the same as one taken from another part. All elements and compounds are homogeneous.

Heterogeneous mixtures have parts with different compositions. A sample taken from one part of a heterogeneous mixture will have a different composition from one taken from a different part of the mixture. http://www.darvill.clara.net/hotpots/emc.htm
Go to this site for an interactive computer activity
Assessment 1

EOC Type Questions

1.
 Which of these statements best describes a characteristic of a mixture?

A. A mixture settles upon standing.

B. A mixture has two or more phases.

C. A mixture is made up only of one substance.

D. A mixture can be separated by physical means.
3.
 A material has the following properties:

• Its components can be separated by physical means.

• Its components are uniformly mixed at the molecular level.
This material would best be classified as

A. an element

B. a compound

C. a homogeneous mixture

D. a heterogeneous mixture
3.

	
	Charcoal
	Carbon Dioxide

	Formula
	C
	CO2

	State at Room Temperature
	Solid
	Gas

	Soluble in Water 
	No
	Yes

	Combustible in Air
	Yes
	No


   Based on the information in the table above, which is a reasonable hypothesis regarding elements and their compounds?


A. An element retains its physical and chemical properties when it is combined into a compound.


B. When an element reacts to form a compound, its chemical properties are  

changed but its physical properties are not.


C. When an element reacts to form a compound, its physical properties are  

changed but its chemical properties are not.


D. Both the chemical and physical properties of a compound are different from the properties of the elements of which it is composed.

4.
  These pictures show the different steps in an experiment designed to separate a mixture of sand and salt.  

                Which of these shows the steps in correct order, from first to last? 


A. Q, S, R, T


C. S, Q, T, R


B. R, T, Q, S


D. T, R, S, Q

                             [image: image1.emf]
5. The diagram shows an experimental setup used to separate the components of a colored ink sample. Which of the  

      following describes this laboratory technique?


A. chromatography


C. filtration


B. decanting



D. distillation
6.  Which of these best shows particles in a mixture?


A. [image: image2.emf]
B. [image: image3.emf]
C. [image: image4.emf]
D. [image: image5.emf]
Answers
1. D
2. C

3. D

4. C

5. A

6. B
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	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction: 1.5 
	(one day equals 90 min)

	Standard(s) addressed:  PS-3 The student will demonstrate an understanding of various properties and classifications

of matter.

	

	Properties and Classifications of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–3.4

Classify matter as a pure substance (either an element or a compound) or as a mixture (either homogeneous or heterogeneous) on the basis of its structure and/or composition.
	http://www.darvill.clara.net/hotpots/emc.htm
A nice interactive identifying elements, compounds, and mixtures

Streamline SC

Physical Science Series:

Mixtures and Solutions (0:00-7:29)

Interactive Notebooking

http://jyounghewes.tripod.com/scinote.html
	Module 3-4

Lesson A Classification With Nuts and Bolts (lab)


Lesson B Separating Mixtures (lab)


	Classification of Matter 

Assessment 1

EOC Type Questions

Assessment 2
Assessment Guidelines:
The objective of this indicator is to classify matter as a pure substance or a mixture, therefore, the primary focus of assessment is to group pure substances or mixtures on the basis of the criteria for each category, and to further group pure substances as an element or a compound, and mixtures as a homogeneous or a heterogeneous mixture.

In addition to classify, 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	assessments may require that students Exemplify a pure substance, mixture, element, compound, heterogeneous mixture, homogeneous

mixture/solution, and justify the example; Compare one of the given categories to another as to relevant characteristics which define each category; Summarize the major points which define each category.


Standard: The student will demonstrate an understanding of various properties and classification of matter.








Indicator: Classify matter as a pure substance (either an element or a compound) or as a mixture (either homogeneous or heterogeneous) on the basis of its structure and/or composition.





Other Indicators Addressed: PS-1.1, 1.2, 1.5, 1.9, 2.3, 3.1, 3.3








