SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science

	Recommended  Days of Instruction:  
	

	Standard(s) addressed: 7-5


	The student will demonstrate an understanding of the classifications and properties of matter, and the changes that matter undergoes. (Physical Science)

	The Chemical Nature of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-5.1: Recognize that matter is composed of extremely small particles called atoms.

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm?
Suggested Streamline Videos:

Elements of Chemistry: Atoms: The Building Blocks of Matter (first 2 ½ minutes of the segment)
ETV Streamline SC

http://etv.streamlinesc.org

	See module 7-5.1.

	From the South Carolina Science Support Documents:

The objective of this indicator is to recognize that matter is composed of extremely small particles called atoms; therefore, the primary focus of assessment should be to remember the information that atoms are the extremely small particles of matter. However, appropriate assessments should also require students to recall that atoms have properties of matter.
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From the South Carolina Science Support Documents:

Indicator 7-5.1: Recognize that matter is composed of extremely small particles called atoms.

Taxonomy level of Indicator: 
Remember Conceptual Knowledge (1.1-B)

Previous/Future knowledge: In 5th grade (5-4.1), students recalled that matter is made up of particles too small to be seen. Students have not been introduced to the concept of atoms in previous grades. Students will further develop the concept of atoms and atomic structure in high school Physical Science (PS-2.1 and PS-2.2).

Content Overview:
It is essential for students to know that matter is composed of extremely small particles, too small to be seen with a classroom microscope, called atoms.
· Atoms are the smallest part of an element that has the chemical properties of the element.
· A single atom has mass and takes up space.

It is not essential for students to know the subatomic particles, for example, protons, neutrons, and electrons, which compose atoms. Atomic models do not need to be constructed or drawn.

Assessment Guidelines:

The objective of this indicator is to recognize that matter is composed of extremely small particles called atoms; therefore, the primary focus of assessment should be to remember the information that atoms are the extremely small particles of matter. However, appropriate assessments should also require students to recall that atoms have properties of matter.

Teaching Indicator 7-5.1: Lesson A - The Chemical Nature of Matter: “Invisible Matter”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.

Misconceptions:
When students first begin to understand atoms, they cannot confidently make the distinction between atoms and molecules or make distinctions that depend upon it – among elements, mixtures, and compounds, or between “chemical” and “physical” changes.  An understanding of how things happen on the atomic level – making and breaking bonds – is more important than memorizing the official definitions.  Common misconceptions held include but are not limited to children believing that gases are not matter because most are invisible; that gases do not have mass; and that mass and volume, which both describe an “amount of matter” are the same property.
Safety Note(s):  
Students should know and practice the procedures for fire and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.

Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 
(For each group of 4 students)
Two 2-L plastic soda bottles (clear, colorless and clean; labels and tops removed about 2 inches below spout so the sides are curved in a bit at top)

White vinegar (200 mL)
Sodium Bicarbonate (10 g) (aka - Baking soda)
Metal coat hanger (straightened and bent into a “Z” a few
centimeters taller than the bottles)

Votive candle

Electrician’s tape (to hold the candle on the coat hanger)
Balance (can easily be constructed with two 

lunch size paper bags attached to a meter stick) 

Focus Question:
How do we know invisible matter exists?
Engage:

1. Gesture to the air in the classroom and ask the students what they think is surrounding them.  How do they know?  How might we make visible what is currently invisible?  
2. Have students individually capture their thoughts in their notebooks.  
3. Briefly discuss the difference between observations and inferences that they learned in the 6th grade – Indicator 6-1.2.  Inform them that today we will be making inferences based on our observations.
4. Gesturing to the two bottles, ask the students what they think is in them (consensus: Air).  
5. Have students place 10 grams of baking soda in the bottom of one of the beakers and add 200 mL of vinegar.  Ask the students what they observe (chemical reactions, gas being produced).  Ask if they know what that gas is; you may give them the hint that baking soda is called “sodium bicarbonate” (CO2).  Ask if they know what carbon dioxide is often used for (fire extinguishers).  And finally ask them where they think the CO2 product is now (many think that it has probably diffused out into the room).  “Well let’s see…”
6. Have students light the candle and ask what enables it to burn (air – more precisely, the oxygen O2 in the air).  Have them predict what will happen when the candle is lowered into the unused bottle (A), still presumably filled with air and record in their notebooks.  Then, carefully lower the burning candle into the bottle and observe that it continues to burn.  This serves as a control to confirm that the act of lowering the candle into the bottle does not put out a flame.  Then lower the candle into the bottle in which the baking soda and vinegar reacted (B), and observe that it is quickly extinguished.  Therefore, there must still be something in the bottom of bottle B.  Be sure to record all observations and inferences in notebooks.

Explore:
1. Once it has been established that the CO2 gas exists, pose the question “What will happen when the substance is poured like a liquid from one container to another?”  Have students individually capture their thoughts in their notebooks what will happen to the candle in each of the bottles.
2. Place the candle aside and slowly “pour” the CO2 gas from the reaction bottle B into A (making sure that no solids or liquids are transferred).  Relight the candle, and lower bottle B (the one that the gas was poured FROM).  The candle should remain lit as all the CO2 has been removed and replaced with O2.  Repeating the same steps with bottle A should result in the candle being extinguished since it is now filled with CO2.
3. Now, “How does this demonstrate the definition of matter?” (Recall from 5-4.1 that matter is anything that has mass and takes up space or volume and that all matter is made up of very small particles too small to be seen, that we will later introduce as atoms.)  How can we take this further to determine if this substance has mass?  Predict what will happen if the substance from A is poured into one of the bags in the scale setup.  Capture your thoughts in your notebooks. 

4. Using the scale setup, have the students pour the substance from 
bottle A into Bag 1.  Record all observations in notebooks. 
(NOTE: Bag 1 should dip down because the mass from CO2 
is heavier than the mass of air; which is why it has remained 
in the bottom of the bottles)
Explain: 
1. Ask students to reflect back on their predictions captured in their notebooks.  How do your observations compare to those ideas?  Explain some reasons for your results.

This experiment illustrates quite a few physical and chemical properties of the compound.  
Chemically, baking soda vigorously reacts with vinegar to produce carbon dioxide gas, sodium acetate and water.  The chemical equation for the reaction is: 
Sodium bicarbonate  +  Vinegar ( Carbon Dioxide  +  Sodium Acetate  +  Water

NaHCO3  
+ 

CH3COOH   (  CO2  
+  CH3COO-Na+ 
+ 
H2O  
During this chemical reaction, the atoms in each compound are rearranged creating new compounds invisible to the naked eye or even a classroom microscope.  
· Atoms are the smallest part of an element that has the chemical properties of the element.

· A single atom has mass and takes up space.

Physically, CO2 is a clear, colorless gas at room conditions, with a rather low viscosity, and a rather high density.  Therefore, matter can exist even if it is “invisible”.
Extend: 
1. Watch the video “Atoms” from the series “Building Blocks of Matter” at www.scetv.org/education/streamlinesc/ (first 2 ½ minutes of the segment)
2. Follow-up this lesson with Lesson B “Particle Size of Atoms”.
Teaching Indicator 7-5.1: Lesson B - The Chemical Nature of Matter: “Particle Size of Atoms”

Instructional Considerations

This lesson is an example of how a teacher might address the intent of this indicator.  This lesson should follow a lesson where the students have an understanding that compounds are composed of atoms and are invisible to the eye.  The teacher should review the accurate way to collect data from a beaker and graduated cylinder (Indicator 3-1.5). The teacher will need to review procedures for conducting a fair test to attain the most reliable results. The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.
Misconceptions:
When students first begin to understand atoms, they cannot confidently make the distinction between atoms and molecules or make distinctions that depend upon it – among elements, mixtures, and compounds, or between “chemical” and “physical” changes.  An understanding of how things happen on the atomic level – making and breaking bonds – is more important than memorizing the official definitions.  Common misconceptions held include but are not limited to children believing that gases are not matter because most are invisible; that gases do not have mass; and that mass and volume, which both describe an “amount of matter” are the same property.  Often children find making the connection between a model and reality challenging and end up with more confusing misconceptions.
Safety note(s):

Students should know and practice the procedures for glass and chemical safety including proper disposal of unwanted materials.  Students should be wearing the proper safety equipment including aprons and goggles.

Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: (for groups of two students)

Water (100 mL)
Ethyl alcohol (ethanol), OR Isopropyl alcohol, OR Rubbing alcohol (100 mL)

Beaker (250 mL)

Graduated cylinder

Balance scale

(As a demonstration during the Extend phase)

Large clear container
Assortment of different size spheres (ex. golf balls, marbles, BBs, sand, water)
Focus Question:
What happens when equal amounts of two substances are mixed together?
Engage:

1. As you think about adding materials together – ask the students what their thoughts are on the results.  Predict what will be the result of adding equal masses (grams) of water and alcohol together.  What about adding the same volume (mL) of each together?  How might we test this so we can collect data?  Record your thoughts in your notebook.  
Explore:
1. Using the student generated procedures, collect data to ensure a fair and reliable conclusion.
2. Circulate among the groups/class to make sure reliable data is being collected and recorded.  Ask probing questions as appropriate to ensure all children understand the purpose of the lesson and are making connections.
Explain: 
1. Have a whole class discussion on the data collected and generate conclusions based on the class results.

2. According to the Law of Conservation of Mass, mass for chemical reactions is conserved, i.e. the total mass of products equals the total mass of reactants.  (For example, 100 grams of water added to 100 grams of alcohol will produce 200 grams of a water-alcohol mixture).  
3. However, volume is not part of the Law of Conservation of Mass; the volume of these two substances is not conserved when they are mixed together.  Sometimes the volume of the mixture is less than, sometimes the same as, and other times greater than the volume of the components.  In this case of water and alcohol, the volume is less than the sum of the components. (For example, 100 mL of water added to 100 mL of alcohol will produce LESS THAN 200 mL of a water-alcohol mixture).  The reason is that the sizes of the individual molecules are different enough that the smaller molecules can slip into the spaces between the big molecules.  

Extend:

1. Be sure that all materials are initially hidden from the students.  Begin by adding the largest spheres (ex. golf balls) to the clear container and ask the students to let you know when the container is “full”.  Ask them to estimate the mass of the container.

2. Once they are convinced it is full, bring out the next size sphere (ex. marbles) and ask if more could be added to the container.  (They will say “of course” to which you reply “you just said it was full”.)  So, you add the next size sphere to the container until it is “full” (and hopefully they will say movement will need to occur for the second object to fit).  Now, what has happened to the mass and volume of the container?  (The volume is the same but the mass has increased considerably.) Note each sphere that is added could be considered a model representation of an atom in a molecule.
3. Once they are convinced it is full with both objects, bring out the next size sphere (ex. BBs) and ask more could be added to the container.  
4. Continue the same process of asking probing questions and adding more materials (sand and/or water).  With each addition, the volume remains the same but the materials need to move so that each can squeeze into the “empty” space.  The mass however, has increased tremendously because the container is becoming more dense with each addition.

5. How does this further illustrate the focus question, “What happens when equal amounts of two substances are mixed together?”  Record in your notebooks.

Standard 7-5: The student will demonstrate an understanding of the classifications and properties of matter, and the changes that matter undergoes. (Physical Science)





Indicator 7-5.1: Recognize that matter is composed of extremely small particles called atoms.





Other indicators addressed:  


Indicator 7-1.6:  Critique a conclusion drawn from a scientific investigation.





Indicator 7-1.7:  Use appropriate safety procedures when conducting investigations.
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