Mark A. Hauck

SCE 595  82 

Spring 06  

UNIT PLAN:
A Scientific Study
of Solids, Liquids, and Gasses in Nature

Lesson 1

HOW DO MOLECULES WORK?

1.  GRADE LEVEL: 3-4

2.  OBJECTIVE: The students will be able to observe characteristics of a water molecule by participating in a group activity where they physically imitate the interaction of water molecules as they change from solid, liquid, to gaseous states of matter. 
3.  PROCEDURE: 

a. Opening Activity— The teacher announces to the class at the beginning of the lesson that “Today, I am a molecule and I am so small that I cannot be seen with a naked eye.” The teacher will go on physically imitate how molecules would react to heat and cold stimuli, and then explains how everything around them is made up of some kind of molecule. Molecules form all matter in the universe. Matter comes in three forms, solids, liquids, and gasses. The teacher explains that as a “molecule,” he likes to make friends with other “molecules” because molecules are usually “very sociable.”  The teacher asks the students in the class if they will be his “molecule friends.” To further illustrate what they are about to do, the teacher will put some colored ice cubes into a beaker and place the beaker on a hotplate, to introduce the type of molecule today’s lesson will discuss— the water molecule. As water molecules, they are about to observe how these molecules react during changes from a solid, to a liquid, to a gas, and back again. The students observe the ice cubes turning to a liquid and then to steam. These water molecules are, according to the teacher “very busy little workers,” as the students will observe in the lesson.
b. The students and the teacher gather at the center of a large physical space. (Note: if the classroom is too small, this activity can be done outdoors or in the school gym, or where ever there is a safe area for students to move about unhindered) The teacher tells the students that they are water molecules, H2O, and explains in graphic form on the blackboard what a water molecule looks like – one hydrogen atom and two oxygen atoms.  As molecules, they are now in a freezer, trapped in an ice cube, so they stand bunched together in the middle of the room relatively motionless. They are in a solid state. 

c. The teacher then tells students that they are being removed from the freezer and placed in room temperature, so the move a bit further away and begin moving about in place during the melting process. They are in a liquid state.

d. Then the teacher says they are placed on the stove where the temperature goes to the boiling point. The students move apart further and move about more quickly, slightly bumping into one another. They are in a gaseous state.

e. Then it’s off the stove, where the students slow down and move closer together, returning to the liquid state.

f. Finally, into the freezer again, where they bunch together, relatively motionless.

g. After this part of the lesson is over, the teacher shows a molecular strand model to explain how scientists view the chemical bonds they’ve just physically imitated.
4.  MATERIALS:

a. Hot plate

b. Beaker

c. Ice Cubes

d. Plastic Molecular Model

e. Notebooks, pencils, markers

f. Food coloring

5.  ASSESSMENT:

a. Students will illustrate in their notebooks the three phases of matter-- solid, liquid, and gas, by drawing H2O molecules in a solid, liquid, and gaseous state. These illustrations will be compiled into a portfolio and turned in at the end of the lesson.
b. The students will describe their observations about the different state of matter by answering the following:

i. What happens to water molecules at freezing?

ii. What happens to water molecules at room temperature?

iii. What happens to water molecules at boiling temperature? 

c.   These answers will be recorded in their notebooks and turned in at the end of the unit.

Lesson 2

ARCHIMEDES' PRINCIPLE

1.  GRADE LEVEL: 3-4

2.  OBJECTIVE: Students will observe how Archimedes' principle involves the interaction of solids, liquids, and gasses and make predictions as to what will happen during the experiment to test that principle. 

3. PROCEDURE:

a. Opening activity-- The teacher appears in the front of the class and announces that during their bath last night, they noticed that the water spilled over the side of the bath tub after they stepped in. The level of the water raised but then lowered again after he stepped out. The teacher formed a hypothesis as to why that happened. They then produce a large clear beaker filled with water. Using a marker, the teacher draws a line at the top level of the water. The teacher asks for a volunteer to place their hand in the water. The teacher asks the student what they observe. The teacher asks a few more students to do the same thing. This confirms the teacher's hypothesis-- when a solid is immersed in water, the water level will rise.  The teacher explains that this is Archimedes' Principle, put simply, that when a solid is immersed in liquid, it displaces a proportionate amount of the liquid. There is also one more aspect of Archimedes' Principle that the students will now experiment with. 

b. The students fill the plastic 2 liter bottles about 2/3 full of tap water. Food coloring drops are also placed into the bottle. They will fill an eye dropper about 2/3 full of tape water as well. There will be a visible bubble of air in the dropper if it is filled properly. The eye dropper is immersed into the bottle. It is important to ensure that the eye dropper is properly floating before putting the cap on the bottle. It is also important that the cap is screwed on tightly. Perhaps this is something the teacher could check!

c. The teacher asks the students to predict what will happen when they squeeze the sides of the bottle. The students are asked to test their predictions and record in their notebooks what happens.  Then they release their grip on the bottle and record what happens. They are also asked to observe what happens to the size of the air bubble inside the eye dropper when it drops to the bottom of the bottle.

d. The teacher explains that the pressure exerted on the bottle compresses the volume of the water and thus compresses the water molecules together, much like the way the molecules were pressed together like in Lesson 1. This time however, instead of the molecules pressing together at freezing temperature and standing still, they are pressed together but still moving around as if they were farther apart. This compacted energy creates a force of pressure.

4. MATERIALS: 

a. plastic 2 liter bottles

b. eye droppers

c. large clear beaker

d. water source

e. markers

f. food coloring   

5. ASSESSMENT:

a. The students will answer these questions and submit the answers (along with their activity notes) in a portfolio at the end of the unit.

i. What happens if you put your hand into one gallon of water? Do you still have one gallon of water?

ii. Why does the eye dropper fall to the bottom of the bottle when the bottle is squeezed?

iii. Who is the ancient Greek who discovered the principle discussed in today's lesson?

Lesson 3

CHEMICAL REACTIONS AND CHANGING STATES OF MATTER

1.  GRADE LEVEL: 3-4

2. OBJECTIVE: The students will observe changing states of matter via chemical reactions from mixing simple household materials. The students will predict the outcomes of the mixing of these household materials. 

3. PROCEDURE: 

a. Opening Activity: The teacher asks the students to gather around a table with their notebooks and pencils and observe and record all the changes that will take place over the next few moments. At the center of the table, the teacher has a large candle on a metal plate. The students are asked what in state of matter the candle is. The students should infer by observation and prior knowledge that it is in a solid state. The teacher explains that they he will light the candle with a match while the students should hypothesize as to what will happen to the solid wax.  If a student predicts that the wax melts, the students observe to test the hypothesis. The students are asked if the candle is changing its state of matter. “What does the melting wax look like?” the teacher asks. The students share their observations. If a student says a liquid, they are asked what has changed it from a solid to a liquid. If a student says “flame,” the teacher asks what about the flame caused the change. The correct answer should be “heat.” The teacher then asks what will happen to the wax if they blow out the flame. A student volunteers to blow out the flame. They observe the melted wax turn back into a solid. The students record in their notebooks how the solid turned into a liquid and how the liquid turned back into a solid.

b. The students return to their own tables where there are balloons and three paper cups. One cup is filled with 10 mL of the chemical known as vinegar, one cup is filled 3 Tbsp of the chemical known as baking soda. The other cup is empty. The students are asked if they can name some gasses found in the environment. Have them pick up the balloons and blow them up. Ask then to infer why the balloons expand when they blow into them. If the say their “breath,” explain that their breath is a gas called carbon dioxide, or CO2. Refer to Lesson 1 & 2 where hydrogen and oxygen molecules combined to form water. Today, carbon and oxygen molecules combine to form, carbon dioxide, which is what humans and plants “breathe” out in the form of a gas.

c. The students are asked to predict that might happen when the vinegar and the baking soda are combined. They are told that each chemical is also a series of different molecules joined together to form a compound, like water or carbon dioxide. To test their predictions, they combine the two materials into the third cup. As they see the bubbling action, they are asked to infer if a gas may be present as a result of these two chemicals interacting.

d. To test their inference, the students assemble to the center table used during the opening activity. The teacher again lights the candle. This time, a cup full of foaming vinegar/baking soda mixture is tilted toward the flame. (Note: the teacher should handle any material in proximity of a flame when working with this age group.) The flame should extinguish from the gas that’s released from the cup. The students are asked to infer why the flame extinguished. The teacher should explain that a gas is indeed released from the chemical reaction between the vinegar and the baking soda, which cuts off the flame's oxygen supply.

4. MATERIALS

a. candle

b. metal plate

c. matches

d. paper cups

e. bottle of vinegar

f.  box of baking soda

g. balloons

h. notebooks and pencils

5.  ASSESSMENT

a. The students will compile their observation notes from the Procedure steps and combine them with the data from Lesson 1 & 2. This will be submitted in a portfolio at the end of the unit.

Lesson 4

HOW DOES THE TEMPERATURE OF A
SOLID AFFECT ITS MELTING TIME?

1.  GRADE LEVEL: 3-4

2. OBJECTIVE: Students will observe and graph the rate of time required to liquefy (or melt) equal sized pieces of chocolate of different temperatures.

3. PROCEDURE:

a. Opening Activity: The teacher stands in front of the class and announces that instead of having lunch today, he is going to have a big sized chocolate bar instead. The teacher needs to grip the chocolate bar tightly as he relates a humorous anecdote about how he loves chocolate and when he was a kid, he wished everything tasted like chocolate. He also tells the class that his mother used to get angry with them because he'd get chocolate stains all over his clothes. It was because he would take too long to eat the chocolate and it would melt in his hand too quickly. This storytelling's purpose is to give enough time for the chocolate bar to begin visibly melting in his hand. By the end of the part about chocolate stains, the teacher should be able to hold up his hand and show that the chocolate bar has already begun to melt into a liquid. He says that if only he had figured out a way to keep the chocolate from melting so quickly, he would not have gotten into trouble with his mother. The teacher hypothesizes that if perhaps the chocolate was kept at a certain temperature, it wouldn't melt into a liquid so quickly.

b. The students are split into groups of three. Each group member will test three pieces of chocolate from three different trays. Each chocolate piece must be of equal size and weight. One tray has been kept in the freezer. One tray has been kept in the refrigerator. The third tray has been kept at room temperature. When one student is sampling the chocolate, the others in the group will be recording the time it takes for the chocolate to begin to liquefy (or melt) in their hand. All students in each group should sample from each tray consecutively, so enough time elapses between samplings to allow the skin temperature to return to normal.  (Note: please be sure to identify any students with food allergies in regard to this activity)

c. The students will first predict from which tray the chocolate will melt more quickly and most slowly. These predictions will be recorded in their notebooks.

d. The teacher should inform the groups of the following variables: freezer, refrigerator, room, and hand surface temperatures, to be included on their graph’s x scale. 

4. MATERIALS:

a. chocolate bars

b. access to refrigerator and freezer

c. food serving trays, large enough to accommodate the amount of chocolate needed for  all students.

d. graph paper

e. notebooks and pencils

f. stop watches

5. ASSESSMENT:

a. Students will graph their results and include this graph in their submitted portfolio. They will also answer this question and include their answer on the graph sheet:

i. "The chocolate stored at ____ degrees F is the best to prevent it from liquefying too quickly while being held in your hand."

Lesson 5

WATER EVAPORATION

1.  GRADE LEVEL: 3-4

2. OBJECTIVE: The students will observe the evaporation of water with the aid of different external heat sources. They will graph the results of each heat source to verify each source's ability to evaporate water. The students also will observe the evaporation of water over a period of 72 hours and make predictions as to the outcomes of this long-term exposure of water to the atmosphere in the classroom. 

PROCEDURE:

a. Opening Activity: The teacher asks the students to walk over to the windows in the classroom and place their mouths within a few inches of the window glass. The teacher asks them to breathe on the window glass until they see moisture collecting. When they stop, they are asked to observe what happens next. The teacher asks the students if they know what happened to the moisture that suddenly disappeared from the window glass. The teacher explains that the liquid water appearing on the windows had evaporated and turned into a gas. The gas from their breath had heated the window glass briefly, causing the present water vapor in the air to condense onto the glass. When the hot gas from the breath stopped, the liquid water collecting on the glass surface returned to its gaseous state. 

b. The students are broken up into groups and are assigned an area of the blackboard. (Note: a classroom with a blackboard is necessary to make this activity work) They are given a small desk lamp and a hair dryer that they can easily plug in to an outlet strip. The teacher, carrying a small pail of water and a sponge, will evenly swipe an area of the blackboard in front of each group. One student will immediately point the activated desk lamp about 6 inches away from the dampened blackboard area. This step will be repeated three times, with a person in each group assigned to time the exact moment the lamp was applied to the area until the exact moment the area is completely dry. The group will record each time and compute an average based on the three samplings. 

c. The entire process is repeated using a hair dryer pointed about 6 inches away from the dampened blackboard area. (Note: as with using any electrical devices, ensure that the students exercise extreme caution when using these devices. If possible, target particularly trustworthy and well-behaved students to be the designated electrical device "holder." 

d. The students will then start the second part of the experiment which will conclude on the following Monday (this is presuming that this unit has been conducted since Monday). This allows a suitable amount of time for a quantity of water to evaporate. The students are given a petri dish and a 30 mL beaker. Each will be filled with exactly 15 mL of water and left on the classroom window sill over the weekend. Food coloring drops should be placed in each container. The students are asked to predict which container will have the least amount of water remaining. On Monday, the amount of water in each container will be measured. This data will be recorded in the students' notebooks. The result should show that the petri dish is either completely dry or containing the least amount of water. If dry, some food-coloring residue should remain.

4. MATERIALS

a. desk lamps

b. hair dryers

c. extension cords

d. multi-outlet strips

e. bucket

f. sponge

g. water source

h. petri dishes

i. 30 mL beakers

j. food coloring

k. graph paper

l. notebooks and pencils

m. blackboard

n. classroom windows

o. stop watches

5. ASSESSMENT

a. The students complete their graphs charting the results of the desk lamp and hair dryer experiment.

b. They will answer the following questions:

i. Which heat source was the most efficient at turning water into a gas?

ii. Which container in the part 2 experiment had the least amount of water?

iii. Infer why that container had the least amount of water (if any) remaining compared to the other.

iv. Was there any non-water residue in the container identified in question ii? Infer why this happened

THIS IS THE END OF THE UNIT. ALL STUDENTS WILL BE ASKED TO COMPILE ALL NOTES, GRAPHS, ILLUSTRATIONS, AND ANSWER SHEETS AND SUBMIT THEM IN A FOLDER FOR EVALUATION.

