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Date:___1/15/03_____     Age/Grade Level:​​​​​​​​​​​​​​​​​​__10-12_____
Chemistry


# of Students:____27_____
# of IEP Students:____3____
Major Content:  Chemistry

 Unit Title:  Properties and Measurement
ACTIONS:
Lesson Objectives:

· Students will be made aware of the effects of temperature on density
· Students will use their former knowledge of density to explain a real life phenomenon

· Students will learn of the unique behavior of water near it’s freezing point
Connections (to Kentucky Learner Goals):

Structure and Properties of Matter
Context (in relation to subject, core content, CEO goals):

This lesson comes after students have had extensive experiences with density, includes experimentation and calculations.  At this point they consider density a constant physical property of matter.  This lesson will cause them to question that belief as well as introduce them to the unique property of water to defy kinetic theory.
Resources (used & needed):

· Notes and overheads on kinetic theory of water
· Four gas collecting jars

· Wax Paper

· Food coloring

· Hot and cold water
Procedures:

1. Review the concept of density with the students.   Ask them how to calculate density and what it means for some things to be less dense than others.
2. Explain to the class that you have something to show them. 

3. Ground rules for the lesson

· Each group of students will be asked to explain what they see scientifically after the demonstration.  
· All students will be allowed to the front desk to view the demonstration.  The instructor will explain each step of what is being done, but not how or why it happens.  

·  After the demonstration, students will organize into their groups (that is their current Multiple Intelligence group) to work on an explanation.
· Students will be given 5-10 minutes to explain the demonstration any way they want and turn it in.

· After all explanations are in the class will be given the teachers explanation.

4. Have students stand around the demonstration desk.  Place blue colored cold water into a gas collecting jar and red colored hot water in a separate gas collecting jar.

5. Now place wax paper on the lip of the hot water bottle to seal it.  Place the hot water on top of the cold water and slide the wax paper out.  
6. Encourage the students to watch the action, but not to comment.  (Since hot water is less dense than cold water, it will stay as it is)

7. Now follow the same procedure, but this time place the cold water on top. 

8. Remove the wax paper and again encourage the students to watch the action, but not to comment.  (Since cold water is more dense than hot water, the two will begin to switch places and mix as they do so)

9. Allow the students to view as much as they want.  As they break into their groups, encourage them to not just explain what happen, but how or why.

10. When adequate time has passed, require the answers turned in.  

11. Use kinetic theory and notes to explain the behavior of substance due to temperature change.
12. Also cover the following related topics

· Density of water 0 C- 4 C

· Why does ice float?

· Why do ponds freeze on top first?

· Lakes “turning over” in the spring and fall?

· Clashing of hot and cold weather fronts

Student Assessment:

Student responses and attentiveness will be assessed during the activity.  Group responses to the activity will be assessed by the instructor and given back to the students.  Eventually students will be asked several related questions on tests through out the semester.
IMPACT:
This was a lot of fun.  Students worked hard to come up with why the water behaved as it did.  It was like a competition to do better than the other groups.  Although many students seemed perplexed as the demonstration proceeded, when they broke into their groups it became clear to nearly everyone.  Each group explained to their group members and was excited to do so.  This was a good lesson.  It was nice to see them teaching each other and thinking scientifically.  I have little doubt that these students will remember this lesson.
REFINMENT:  (Extension/Follow-up)
Not much refinement needed.  I changed this lesson dramatically from the way I used to teach it.  In the past I simply showed it to the class and explained what was happening and why.  It was quick, but not memorable.  The observation time required students to be intrapersonal while the group activity worked on their interpersonal skills. 
