Properties of Matter  1

Charlton County High School
500 N. Indian Trail, Folkston, GA 31537
Teacher: Suraya Walker
Subject: Physical Science
Grade Level: 8th
Academic Year: 07-08

PROPERTIES OF MATTER
GEORGIA PERFORMANCE STANDARDS / OBJECTIVES (GPS)



Focus Standards:
S8P1
Students will examine the scientific view of the nature of matter.
a.
Distinguish between atoms and molecules.

b.
Describe the difference between pure substances (elements and compounds) and mixtures.
c.
Describe the movement of particles in solids, liquids, gases, and plasmas states.

d.
Distinguish between physical and chemical properties of matter as physical (i.e., density, melting point, boiling point) or chemical (i.e., reactivity, combustibility).

e.
Distinguish between changes in matter as physical (i.e., physical change) or chemical (development of gas, formation of precipitate, and change in color).

f.
Recognize that there are more than 100 elements and some have similar properties as shown on the periodic table of elements.
g.
Identify and demonstrate the law of conservation of matter.
Characteristics of Science:
S8C5
Students will use the ideas of system, model, change, and scale in exploring scientific and technological matters.

b.
Understand that different models (such as physical replicas, pictures, and analogies) can be used to represent the same thing.
S8C2
Students will use standard safety practices for all classroom laboratory and field investigations.
a.
Follow correct procedures for use of scientific apparatus.

b.
Demonstrate appropriate techniques in all laboratory situations.

S8C3
Students will have the computation and estimation skills necessary for analyzing data and following scientific explanations.
a.
Analyze scientific data by using, interpreting, and comparing numbers in several equivalent forms, such as integers, fractions, decimals, and percents.

S8C4
Students will use tools and instruments for observing, measuring, and manipulating equipment and materials in scientific activities utilizing safe laboratory procedures.

b.
Use appropriate tools and units form measuring objects and/or substances.

c.
Learn and use standard safety practices when conducting scientific investigations.

S8C6
Students will communicate scientific ideas and activities clearly.

a.
Write clear, step-by-step instructions for conducting scientific investigations, operating a piece of equipment, or following a procedure.

c.
Organize scientific information in appropriate tables, charts, and graphs, and identify relationships they reveal.

BRILLIANT STAR OBJECTIVES (B()


1.
Core Element: Personal Style

a.
Students will be able to discuss their likes and dislikes and relate these to at least two other people they know.

b.
Students will be able to describe important similarities and differences among people.

c.
Students will be able to identify and compare differences in people and their thinking/opinions.

2.
Process (Internal):

a.
Awareness/Perceiving - Situation-specific:


Students will be aware of their surroundings and the effects they can have on a person’s feelings and reactions.

b.
Cognitive/Thinking - Metacognition:

Students will be able to regulate the implementation of the action plan to successfully complete the learning task.

3.
Social Skills, Social Roles, and Socio-Cultural (External):
a.
Friends:


Students will be able to discuss proper ways of showing emotions and reacting to situations in social situations, especially as it relates to becoming part of a group.

Presentation
UNIT OVERVIEW (review, what, why):
Teacher:

Show a picture of a diver examining a sunken ship. Tell the story of Mary Rose, a British warship that sank in 1945 (Hall, pg 39). Have students brainstorm why the ship sank and why divers wear iron belts. Lead students to the concept of buoyancy and density and to the reason for studying matter and its properties. Add other examples of the importance of studying the properties of matter: fire fighter’s and astronaut’s suits, waterproof materials, materials that conduct electricity, home appliances, cleaning chemicals, medicine, etc. 
Prepare a display of different types of objects including solids (book, desk, pencil, eraser), liquids (water, juice, oil, vinegar), gases (inflated balloon, perfume, lit match), and possibly plasma (you may have to show a picture of a neon sign or point to the fluorescent lamp on the ceiling, the sun, lightning). Lead students to conclude that all these objects have two things in common (mass and volume). Students may have trouble proving that air and the examples of plasma have mass and volume. Lead them to come up with a procedure to check the mass and volume of air in the balloon. Do not give them the answer. Tell them that they will check this later.
Prepare a content map (may be a poster or a multi-media presentation) for the unit and present it to students showing them what they will learn, how they will learn, the activities that will perform and how they will demonstrate their understanding (culminating activity) of the topics in the graphic organizer (appendix 1).
Prove that air has mass by weighing the balloon before and after inflation and volume by either showing that it takes space or by calculating the approximate value mathematically.
LESSON #1  Learn About How You Best Learn
B( Objectives:
1a.
Personal Style: students will be able to discuss their likes and dislikes and relate these to at least two other people they know.

1b.
Personal Style: students will be able to describe important similarities and differences among people.

2b.
Cognitive/Thinking - Metacognition:


Students will be able to regulate the implementation of the action plan to successfully complete the learning task.

1.
OVERVIEW (what and why):
Teacher: Explain to students that the following activity will help them identify themselves as visual, auditory, kinesthetic or haptic learners (explain the terms before proceeding).This should help them choose the best way to study. Tell them that you will also use this information when preparing lessons for them. 
2.
Explanation

Have students fill out a learning style inventory (appendix 2 - Learning Channel Preference Checklist). Distribute the “Scoring LCPC” handout (appendix 3). Use an overhead projector or another projector to display the questions. Read the question aloud and guide students to place their response to each question in the appropriate line. Walk students through calculating their percentages for each learning style and graph it on a pie chart.

Explain the meaning of the results. Have students share their learning preferences with two other students. Call on volunteers to share information they learned about their peers. Ask students to suggest different ways that one of their peers should use to study science vocabulary words.

Have students write down their own results on index cards. Tell them to keep cards inside their folders for a quick reference. Collect the “Scoring LCPC” for your records.
3.
Probe and Respond*
Prompt questions about the learning styles inventory using specific examples. Play a couple of games to check their strong learning style and let students experience the difference between their strong and weak learning style.

Example:

Provide two sets of science vocabulary words for the current unit “Properties of Matter,” one visually (picture and written word: density, atoms, molecules) and one verbally (just say the word: elements, compounds, mixtures). Give students a few minutes to study set #1 by looking at them and set #2 without the visual. Question students on the two sets and have them discuss which one they preferred. Have them check that their preference matches the one they obtained through the inventory.
* The steps of practice, assessment and evaluation of this lesson will be conducted in conjunction with the content as students progress through the unit.

LESSON #2  What makes up the universe?
GPS Objectives:
1a.
Students will be able to distinguish between atoms and molecules.

B( Objectives:


2b.
Cognitive/Thinking - Metacognition:


Students will be able to regulate the implementation of the action plan to successfully complete the learning task.

1.
OVERVIEW (what and why):
Teacher: Review concepts of matter, mass and volume learned on previous lesson by using the “toss ball” method (ask questions and toss the ball to volunteers to answer them).
2.
Explanation
Teacher: Show PowerPoint presentation “Matter: Part I.” Have students take notes of the slide contents. Visit the website provided on slide #4 and walk students through the “Atom Tour.” Sketch a Helium atom on the board and, along with the class, position protons, neutrons, and electrons in the appropriate places on the atom. Have students do the same in their notebook.
After slide #7, distribute individual white boards and erasable markers and tell students to make two columns, the first with the heading ‘Molecule’ and the second ‘Compound.’ Write on the board different molecules and compounds and have students write each under the correct column. Check boards after each item is classified. Go over each item asking different students to explain why they chose the column for the item.
Finish slides. Briefly review concepts by orally asking different students to explain the concepts learned during lesson.

3.
Guided Practice

Teacher: Have pairs of students use their textbooks or notes to complete a “Frayer Diagram” on selected words: atoms, elements, molecules, compounds (appendix 4). Model how to complete the diagram by working with students on one of the words on the board. Remind students of their learning styles before students begin guided practice. Suggest that visual learners draw pictures rather than using words under the example and non-example categories of the model. Monitor students and provide feedback or prompts to complete the task. 
4.
Independent Practice (Homework)

Students: Compare and contrast (1) atoms and molecules; (2) molecules and compounds.

Teacher: Provide Styrofoam balls or modeling clay of different colors and toothpicks to students, construction paper, and color markers. Pair students with same dominant learning preference (visual with visual, haptic with haptic, etc.) Allow the pairs to choose how they will make models of molecules using the following elements: O, H, S, N, C, Cl, Na. Provide the chemical formulas so they will know the number of atoms to use. This is a good time to teach students about the coefficient that follows each atom (2 hydrogen atoms in a water molecule H2O). Review the concepts of molecules, compounds and elements using the models as examples.

LESSON #3  Different Forms and Properties of Matter
GPS Objectives:
1.
Students will be able to describe the difference between pure substances (elements and compounds) and mixtures.

2.
Students will be able to describe the movement of particles in solids, liquids, gases, and plasma states of matter.

3.
Students will be able to distinguish between physical and chemical properties of matter.

4.
Students will be able to distinguish between changes in matter as physical or chemical.

B( Objectives:


b.
Cognitive/Thinking - Metacognition:

Students will be able to regulate the implementation of the action plan to successfully complete the learning task.

1.
OVERVIEW (what and why):
Teacher: Review concepts of elements and compounds. Tell students that they will learn about more complex substances, such as mixtures. Display several items such as water, fruit juice, tea, mixture of salt & peppercorns, pure salt, sugar, cereal, rocks, etc. Ask students what each of these items are made of and whether it is possible to separate the ingredients that make them.
2.
Explanation
Teacher: Ask students how they would separate the pure substance water, salt, oxygen gas. Lead students to conclude that these are chemically bonded atoms, which require more than physical means to separate.
Mixtures: After slide #2, tell students that mixtures can usually be easily separated, but pure substances can only be separated with more sophisticated laboratory equipment.

Select two volunteers to separate a cereal mixture and salt & peppercorns. Ask students to show the class that each individual piece of cereal is intact and retain its “physical look.” Repeat with the salt & peppercorns.
Types of Mixtures: Display a clear jar containing water, oil, and alcohol (add food coloring to the water and alcohol layers prior to class) and a beaker of sugar water. Lead students to classify the mixtures as heterogeneous and homogeneous. Ask students to think of ways of separating these mixtures. Get two volunteers to actually separate the mixtures (the first by using a dropper and the second by evaporation of the water).
Show student the PowerPoint presentation “Matter: Part II.” Have students take notes of the slides. Have students classify the substances on slide #5 (guided practice).

Use the link on slide #7 to show students the movement of particles on solids, liquids, and gases. Provide groups of three students with a large plastic container and several ping-pong or foam balls. Assign one state (solid, liquid, gas, plasma) to each group and have them demonstrate the movement of the particles. Ask each group to give 3 examples of matter in that particular state.
Discuss slides 8 and 9. Demonstrate chemical properties by burning a match or a candle and placing a steel wool in water. Point out that these changes are permanent because they involve chemical reactions.

3.
Guided Practice

Teacher: Have students make up a “foldable” (fold a notebook paper in half, cut slits on the front flap, write one vocabulary word in each flap, write the definition on the space behind the flap on the back side of the fold). They may use the textbook as a reference. Have students complete a worksheet reviewing learned concepts. Include multiple-choice, fill in the blank and short answer questions on this formative assessment.
Have students conduct the “Density Lab” (appendices 5 and 6). Provide each group of 3 students with 2 objects, one regularly shaped (rectangle wood block, square sponge) and one irregularly shaped (rock, modeling clay, liquid, etc). Guide students through the procedure and density calculations. Have students write a lab report displaying their results. Make up a chart on poster board with the results of all groups (each group should be assigned different objects). Discuss the buoyancy of each object in water by using the experimental density results.
4.
Independent Practice (homework)
Groups of Two Students: Compare and contrast physical and chemical properties of matter by making up a mini lesson to present to your classmates. Your lesson should be presented using all 3 types of learning styles: visual, auditory and kinesthetic. You may use construction paper, poster, markers, real models, actual objects, etc.
Teacher: After students present their lessons, review the concepts learned during lessons 1, 2, and 3. Have students study for a test on these three lessons. Make sure to guide students to choose a method that matches their learning style. Provide time during class to let them study. This will be a training session on how to study. Monitor students and make necessary changes on their chosen method.

5.
Assessment & Evaluation

Give students a test containing a variety of questions (multiple-choice, fill in the blank and short answer questions). Have students write on their test which method they used to study the different concepts they learned. Grade tests and review answers in class. Have students write a paragraph reflecting on what other method they could use to improve their learning and performing better on tests.
LESSON #4  Periodic Table
GPS Objectives:
f.
Recognize that there are more than 100 elements and some have similar properties as shown on the periodic table of elements.

Brilliant Star Objectives:

1c.
Students will be able to identify and compare differences in people and their thinking/opinions.
2a.
Awareness/Perceiving - Situation-specific:


Students will be aware of their surroundings and the effects they can have on a person’s feelings and reactions.

3a.
Students will be able to discuss proper ways of showing emotions and reacting to situations in social situations, especially as it relates to becoming part of a group.

1.
OVERVIEW (what and why):
Teacher: Explain to students that the following activity will help them learn about each other’s personal preferences inside and outside school. Emphasize that the goal is to realize that all of us are different in many ways and that learning about one another helps us understand why we act in a particular way and that we should respect our differences as human beings.
Have students fill out a personal inventory (appendix 6 – This Is Me!). Divide the class in groups of three and have students exchange the information from the inventory. Collect papers for your records. Discuss some of the questions from the inventory spending time on the differences among students’ preferences, strong subjects, weak subjects, and the way they like to be approached for correction. Explain that they will use this information when working in cooperative groups and when giving each other feedback in future class work.

Explain that this lesson will teach them about how the periodic table is arranged and what information it provides. Point to a periodic table and discuss the elements that are already known to students. Ask students why are the elements arranged in this way?

2.
Explanation
Teacher: show slides 10 through 14. Follow the links in slide 10 and have students take a pre and post-quiz on the video information. Discuss how the periodic table is arranged by referring to the video.

3.
Guided Practice

Have students identify different elements and their properties using the periodic table (slide #12 activity). 

Distribute blank periodic tables to individual students and walk them through labeling and coloring the different families and groups. Use a blank transparency on overhead projector to guide students through the activity. Have students place the most common elements in their proper families and discuss their properties. Explain how they can predict which elements are most likely to react with one another based on the electron stability in the outer energy level.

4.
Independent Practice

Project a blank periodic table on the white board. Have students use their desks to form a classroom periodic table (one desk may represent more than one element). Assign different students to be from different families (metals, non-metals, metalloids, noble gases, halogens, alkali metals, etc). Let students find their “spot” in the classroom periodic table. After everyone is in the correct place, ask which students could “chemically bond” to each other. Have these students come together and hold hands to represent their chemical bond.
Have students complete assessment questions about the periodic table (these questions may be obtained from a textbook, online, or made by the teacher).

5.
Assessment/Evaluation
Teacher: Provide another blank periodic table and have students label it using the correct terms (families and groups). Write the symbols of some elements on the board and have students place them in the correct box in the periodic table. Collect and grade these papers. Discuss the correct answers.
Assign pairs of students to complete the task provided on slide #15. Use the personal inventory to pair students based on their favorite subjects. Each group is to choose an element of the periodic table to research the links of the website. Students will then make up a commercial to sell that element. The commercial will be presented in class and will be evaluated by another group.

The critique part of this assignment addresses the Brilliant Star’s social skills objectives. Students will present their critique to their assigned group verbally and in writing (appendix 7). After all groups have met for their review, individual students will write a reaction statement describing their feelings in response to the critique.
Promote a class discussion by having students share their reaction statements and critiques. Lead students to realize the importance of being tactful when judging someone else’s work. Relate this to the adult world and the importance of social skills in different careers.
Have students read the response to their critique. Ask them to write an alternative critique keeping in mind the comments in the response.
LESSON #5  Law of Conservation of Matter
GPS Objectives:
g.
Identify and demonstrate the Law of Conservation of Matter.
Brilliant Star Objectives:

2a.
Awareness/Perceiving - Situation-specific:


Students will be aware of their surroundings and the effects they can have on a person’s feelings and reactions.

3a.
Students will be able to discuss proper ways of showing emotions and reacting to situations in social situations, especially as it relates to becoming part of a group.

1.
OVERVIEW (what and why):

Teacher: Provide several examples of mass transformation (candle burning, changes in the water cycle, chemical reaction of baking soda and vinegar, etc.). Lead students to conclude that mass does not disappear, but changes from one form into another. Sometimes mass changes its physical properties (ice melts to form liquid, but the amount of H2O is the same), and other times it changes its chemical properties (baking soda chemically reacts with vinegar to form sodium acetate and carbon dioxide).
2.
Explanation
Teacher: State the law of conservation of matter (mass cannot be created nor destroyed). This means that the total mass of reactants in a chemical reaction will equal the total mass of the products. When balancing chemical equations, the law of conservation of mass is also demonstrated because the total number of atoms that react must be produced. Therefore, if 14 atoms are on the reactant side, then 14 atoms must be on the product side.
3.
Guided Practice

Part I: Proving the law of conservation of matter
Prepare lab stations for each group (three students). Each lab station should contain triple beam balance, sheet of notebook paper (experiment #1), baking soda, vinegar, plastic zip-lock bags, one plastic film canister, measuring spoon, graduated cylinder (experiment #2). Remind students of lab safety procedures. Provide instructions for the lab (appendix 9). Have students answer the questions at the end of lab activity.

4.
Independent Practice

Part II: Designing your own experiment
Students: Design an experiment to demonstrate the law of conservation of mass using a seltzer tablet and flask. Be specific in your procedures so another person or group could reproduce your investigation and gather the same data and observations. Once the procedures are written, conduct your investigation. Ask your teacher for any additional items you may need for your investigation (balloons, plastic bags) to create a closed system (appendix 9). 
Teacher: Discuss the rubric (appendix 10) with students so they know what is expected of them. The experiment design is one piece of assessment. Each group will assess another group’s experiment design by using the rubric provided. Students will judge each other’s work as they did in lesson #4.
5.
Assessment/Evaluation
Teacher:

1.
Have students take a short quiz on the concepts learned during this lesson. A sample of a quiz can be found at the following website: www.coe.uh.edu/texasipc/units/changes/conservation.pdf 
2.
Have each group evaluate another group’s experiment design and complete the rubric. The critique part of this assignment addresses the Brilliant Star’s social skills objectives. Students will present their critique to their assigned group verbally and through the rubric (appendix 10). After all groups have met for their review, individual students will write a reaction statement describing their feelings in response to the critique. Reinforce the importance of taking into account each other’s feelings when judging one’s work. Promote a class discussion by having students share their reaction statements and critiques.


*Review the rubrics and provide feedback to each group regarding their own experiment design and their evaluation of another group’s design.

3.
Review and Assessment: Graffiti Activity

Secure several laminated poster boards or large sheets of paper to different walls throughout the classroom, each with a heading corresponding to a topic learned during lessons 1 through 5 (atoms vs. molecules, compounds vs. mixtures, law of conservation of matter, physical properties of matter, chemical properties of matter, periodic table, etc.). Divide students in groups of three and provide a marker to each group. Station groups to the topic stations and give them 3 minutes to write everything they know about that topic. Rotate groups. Groups should read already written information, add new information or comment on something they think is wrong from previous groups. Keep rotating until groups go back to their original station. Review each poster to the whole class. Have students participate in deciding what stays (correct) and what goes (incorrect).

4.
Give students a test over the whole unit. Make sure to include different types of questions on test.
Resources:

Exploring Physical Science (Prentice Hall)

Physical Science (Holt Rinehart & Winston) 

http://education.jlab.org/atomtour/listofparticles.html 

www.chem4kids.com/files/atom_ions.html
http://peachstar.unitedstreaming.com 

www.chem.purdue.edu/gchelp/atoms/states.html 

www.chemlab.pc.maricopa.edu/periodic/periodic.html 
www.coe.uh.edu/texasipc/units/changes/conservation/pdf 
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