Day 1:  Structure of Water Molecule

Objectives:  Students will predict and record the outcome of the of the Balloon demo.  They will connect the demo with the charge of the water molecule.  They will build a model of the water molecule and then work in a group to connect the water molecules. 

Materials:  Burette, water, beaker, balloon, wool, water cutout worksheet and materials listed.

Procedure:

Kick off 

Simple exercise to demonstrate the polar nature of water:
1. Fill a burette with tap water attached to a ring stand over a 400 ml beaker. 

2. Rub an air filled balloon against a wool cloth. 

3. Open the valve on the burette to allow a stream of water to flow into the beaker below. 

4. Position the balloon near the stream of water. 

5. Students should share their observations. 
Journal Entry:  Predict the outcome and why that will happen before demo.
Questions:  What is happening?

                    Why is this happening?

Answers:  Discussion with whole class, recording of ideas.

Teacher explanation of the structure of water (Mickey mouse diagram)

    i.e.  discussion of charges, using electrons, protons, neutrons if needed

           and then using magnets to show repel and attraction for charges

Journal Entry:  10 minutes on class demonstration and discussion

                         Writing prompts:  Was your prediction correct?

             


        Why did the water behave like that?

            


         What does this have to do with the structure of water? 

Volunteers share journals.

End of first 43 minutes for period rotation classes

For extended block periods:

Water Cutouts
Materials:

1. Construction paper

2. Scissors

3. glue or tape

4. markers

5. lids, different sizes

Directions:  Trace around lids with markers, cut out circles, oxygen atom should be larger than the two hydrogen atoms.  Glue together in Mickey Mouse shape molecule, and mark charges on the atoms.  Have students make a couple of these, then choose a partner to “hook” water molecules together.  Make observations, what shape do the molecules make when hooked together?

Journal Entry:  Tape one of the water molecules into your journal.  Explain how water molecules attract to each other.

Assessment:  Student assessment is based on their journal entries, class discussion, performance building the water molecules and attaching them with the other water molecules.  
Day 2: Computer lab activity

Objectives:  Students will be able to use the computer to visualize the structure of the water molecule.  They will manipulate the position of the molecule, add ions to it and predict and record observations.   They will apply their knowledge of the charges and bonding to explain why hydrogen bonding occurs.  

Materials:  Computer lab with Water program loaded, projector,  computer lab handout

Procedure:  IN the computer lab follow the handout.  

Assessment:  Student learning will be assessed based on their answers to the lab questions, through class discussion, performance on the computer and student/teacher interactions. 

Homework:  Drops in a cup

 Place a plastic cup in your sink.  Fill with water to the brim.  



keep adding drops, one at a time to the cup. Predict how many 



more drops you can add before it spills over.  Record your



prediction. Add drops until spill.  Record number of drops 



added.  Answer questions in journal:

1. Explain why you can keep adding drops of water

even though the cup appears to be “over filled”.

2.  How does this homework relate to the lab in class today?
Day 3: Lab stations

Objective:  Students will be able to investigate the properties of water through teacher designed lab stations (see teacher B.3 Inquiry lab handout).    Students will make connections between concepts learned in computer lab to phenomena seen in wet lab.  

Materials:  Copies of check off sheet for each student, overhead of journal entry format, materials for each lab station (May vary)

Procedure:  

· Teacher must select and set up each inquiry lab station.  

· Review last night’s homework, volunteers share and discuss

· Go over check off sheet and journal entry format (make overhead of format sheet) 

· Do a sample journal entry (Balloon/burette demo) 

· Assign each lab group to a station

· Allow approx. 5 min per station (or more time depending on level)

· Students must complete check-off sheet and journal entry

· Sign off on student’s sheets and allow them to rotate to the next station

· Make sure students to reset the experiment to the original set-up before they move on

· After 20 minutes of stations stop all groups and check-in orally on progress

· Stop all work 5 minutes before the end of class for cleanup and closing remarks, all stations will be discussed tomorrow

Assessment:  Check-off sheet for each station.  Collect journals to read entries of each station.   Students complete sheet for each station and then have teacher sign-off on sheet before they move to the next station.  

Homework:  Frozen Water Bottle
Pass out printed sheet for wet lab.  Directions:  Fill a water bottle with water to the top of the container.  Leave the lid off and place some tinfoil on top of the water bottle  (instead of the lid) and squeeze it around gently.  Place in the freezer overnight.  Check in the morning.  Write your observations in your journal for class discussion.

Results:  Students should see that the water in the bottle has expanded as it froze.  The water will have risen above the level of the bottle.  The reason for this is because water expands as it freezes.  Water is less dense as a solid than a liquid.  

Day 4: Density and temperature
Objectives: They will predict and record the outcome of the density demo.  They will write a journal entry connecting the computer simulation with the density demonstration.

Materials:  Ice cubes, water, beaker, marble, scale, thermometer (optional), computer, and projector.

Procedure:

· The first twenty (?) minutes should be spent on a class discussion of the lab stations from the previous day.  Go over each station and have one or two groups explain the station and give the connection between the phenomena and the structure/property of water.

· The second part of the class will be a teacher lead demo and computer simulation introducing the density of water.

Density demo

1. Weight ice cube and the marble, select a marble that weighs the same as the ice cube.

2. Fill beaker with water.

3. Students make predictions and record in journals.

4. Volunteers share journal entries.

5. Drop in the marble (it sinks).

6. Add the ice (it floats).

7. Discuss outcome, compare to predictions.

8. Extension: place thermometer in beaker of water.  Discuss the temperature of the water on the bottom and the temperature of the ice.  This shows that water is more dense at 4 degrees C on the bottom and therefore the ice at 0 degrees C is less dense and floats on the top.

Computer Simulation:

1. You will now be using the computer simulation to show why water is less dense in the solid state than in the liquid state.

2. Open Water.

3. Click on “Options” on the side of picture.

4. Under “Locked Parameters” Change to pressure & temperature.

5. Click on “Data” on the side to view the graph.

6. Click on “file”, then click on “load preset” and highlight 96 molecules.

7. Change View to “mixed”.

8. Change Camera to “Top”.

9. Change speed to 16x.

10. Press Start. Run for 45 seconds.  Press Stop.

11. Have students record observations of the solid and the density value listed in the graph. (note spaces between water molecules) 

12.  Increase the temperature to 300 degrees.

13. Press Start. Run for 45 seconds.  Press Stop.

14.  Have students record observations of the liquid and the density value from the graph. (note lack of spaces between water molecules).

15.  Discuss connection between the ice cube demonstration and the computer simulation.

16. Have students reflect in their journals.

Homework:

    Students go home and perform the ice cube lab for their family and ask them why the ice cubes float.  Students then explain to parents why the ice floats, applying their knowledge of water properties learned in school.  Students share in class the next day the results of interaction with parents.

Day 5: Student Created Labs

Objectives:  Students will apply knowledge gained from previous days to create labs of interest, which will demonstrate properties of water.  Students will understand teacher expectations and the rubric that will be used for these labs.   

Materials:  rubric for student-created water stations, all materials available for the lab stations

Procedure: 

· Have volunteers share homework results of performing the ice cube lab at home with their families. Discussion.

· Hand out rubric for student-created lab stations.

· Explain the objective for the lab stations and show students all of the materials available.

· Choose the student groups and give them the rest of the class time to come up with their station.

Homework:  Students must finalize plan for lab station and bring in any materials they need.

Day 6: Student Lab Stations 

Objective:  Students will finalize their lab station and then they will test their lab station.  They must create the directions for their station, and then modify them as needed.  Students must organize the lab station to run on its own with complete instructions and all materials.

Materials:  All materials needed for student lab stations (as needed by students)

Procedure:  

· Students must design their own lab station demonstrating one or more of the properties of water

· Teacher should circulate among the groups to ensure they are on task, answer questions, check labs for requirements and offer suggestions for improvement

· Students must have lab completed and ready to set up for the next day

Assessment:  Ongoing.  Teacher will evaluate students based on conversation with student but the formal assessment is on day 7.

Homework:  Students should bring in any other materials required for their lab station.

Day 7: Student Lab Stations Open!!

Objectives:  Students will perform tasks created by their fellow students.  They will connect the labs to the properties of water and/or the structure of water molecule.  They will write their observations and conclusions in their journals.

Materials: student lab station materials

Procedure:  

· Allow 5 minutes for students to set up their stations

· Students will rotate through the lab stations with check-off sheet and journals as they did on day 3 (see day 3 procedure)

· Allow 10 minutes at the end of class for students to cleanup and make final journal entries

· Students must have journals and check-off sheets completed and turned in at the end of class

Assessment:  Students understanding will be measured based on the journal entries and check-off sheet.  The check-off sheet will be used to measure student performance at each lab station.  The journal entry will be used to measure their understanding of the concepts from each station.  The students will also be assessed on the creation of their lab station based on the rubric.

