LESSON PLAN

Class _Science__ Date(s) _10/17/2005_ Period(s)_1_ Teacher_Megan Walker__

Unit  __Density___

Curriculum Planning:  

	 Topic(s)/ Goal(s)

To introduce the relationship between temperature and density.

	 Learning Objectives/Questions

Students will examine how thermometers work.

Students will describe how volume changes with temperature.

Students will discuss how density changes with temperature for liquids and gasses.

Students will compare how the density of liquids and gasses changes with temperature.

Students will judge which thermometer, liquid or gas, is more accurate.


Instructional planning:

            

Assessment planning:

	Invitation to learn / Anticipatory Set (+Options)

Warm-Up

1. Rank these in order from highest to lowest density: a bolt, water, air.
2. An object has a mass of 75 grams and a volume of 25 cm3.  Will this object float in a liquid with a density of 2.5 g/ml?
Pledge of Allegiance
	Evidence of readiness:

· Walk around the room while students are working on the warm-up to see how many are on the right track.

· Have students compare answers with their partner, then with a neighboring pair if they don’t understand.

· Call on a student (don’t ask for hands) to give answers to the warm-up and work the problems on the board.

	Information / Instruction  (+Options)

· I will pass out lab reports, and explain that there will be chances for students to move around today, but while the demonstration is going on I need them to pay attention.  I will also explain that each student will turn in her/his own lab report.

· I will explain why we are doing this lab as a demonstration lab (because last year several students broke the glass tubes and cut themselves).

· I will explain that I will need lab assistants during the experiment, so I have each student’s name on a card, and I will call them up that way.
	Check for:

· During the morning I will observe how long it takes them to quiet down after the countdown, if it’s taking too long I’ll tell them again that I need their attention and their brains turned on.

· I will call a few students up immediately to be my first assistants to show students how the system will work.

	Guided Practice/ Experience  (+Options)

· I will call up two student lab assistants.  I will have one student use a regular thermometer to measure the temperature of the ice bath, then mark on our thermometer where the liquid is when it’s in the ice bath.  The other student will measure the temperature of the hot water bath, and mark on our thermometer where the liquid is when it’s in the hot water bath.

· I will lead a class discussion to decide what intervals we should make marks on our thermometer at (probably 10 degrees)

· I will call up a lab assistant to measure the distance between the two marks on our thermometer.

· I will have two advanced students calculate how far apart our interval marks should be, then I’ll call two lab assistants up to help put the marks on our thermometer (one student to measure, one to mark).

· I will call up a lab assistant to hold a regular thermometer out at room temperature, read the temperature, then read the temperature on our thermometer and have students record them on their lab reports.

· I will repeat the above step with new lab assistants placing the thermometers in cold tap water and warm tap water.

· Have students discuss with their partners a hypothesis for how thermometers work.  Prompt with the question ”how does the water level change if we aren’t taking away or adding any water?”

· Have students move SLOWLY around the room, find a new partner (i.e. touch 6 blue objects then find a partner), and compare hypotheses (use Dave’s system, but set guidelines on movement to protect lab space and video camera).  Do this twice so each person has talked to three other students about her/his hypothesis.

· While students do this, switch the thermometer to the air thermometer design in the book.

· Lead a class discussion, using cards to call on students, to get to the hypothesis that the density of the water changes depending on its temperature.  Show the density formula on the board, and briefly show that when volume increases but mass stays the same, density decreases (call on some advanced students to help explain this).

· If still confused use students to illustrate the principle that matter takes up more space when it is moving quickly

· Show students the air thermometer, and have them hypothesize with their partner how it will work.

· If there’s time, have students move around the room again to discuss their hypotheses.

· Repeat steps for liquid thermometer with the air thermometer, measure in ice water, boiling water, calibrate thermometer, then compare accuracy with room temperature, cool tap water, and warm tap water.

· Have students discuss with their partner which thermometer was more accurate.

· Lead a class discussion about the thermometers, why the liquid thermometer is more accurate, which changes more with temperature the density of liquid or gas.

· If time permits, bring out the bottle and balloon apparatus from the inquiry lab and have students explain how it works using density.
	Monitor for:

· Students paying attention to the demonstration up front

· Students filling out their lab reports as we go

· Students following directions when they move around the room

· Check student hypotheses for understanding that the volume of liquid in the thermometer is changing, not the mass, and that this means density changes with temperature

· During the final discussion call on several random students using the name cards to answer brief questions about the thermometers to check understanding throughout the class.

· Students should understand that density changes with temperature, that density decreases as temperature increases, and that the change is more dramatic for gasses than liquids.

	Independent Performance/Assignment  (+Options)

If we finish I will collect lab report sheets from each student at the end of class.  If we don’t quite finish I’ll have them finish answering the questions as homework.


	Assess for:

I will check the assignments to make sure students filled in the procedure correctly, that they have hypotheses, and that their answers to the questions show an understanding of the principles listed in the above box

	Closure

I will go over to the Objectives board and talk through the objectives students should have mastered today
	Consider:  

Students should understand that as temperature increases, density decreases, and that this change is more dramatic for gasses than for liquids




Management Concerns:



Resource Preparation:

	I will be very clear about my expectations, and focus on consistent enforcement, especially at the beginning of class.

I will make sure the desks are set up at the beginning of class with wide enough aisles for students to move around the room effectively
	Lab report sheets

Colored water

Set up liquid thermometer (make sure air thermometer works too)

Prepare boiling water bath

Get ice before school

Prepare ice bath

Set up display so its visible from every seat

Two containers for cold and hot tap water

Two regular thermometers

Bottle and balloon from inquiry lab

Overhead markers to mark thermometer

Objectives written on board

Warm-up written on board

Table written on board for students to record data (or overhead?)


Professional Reflection:
· I am drawing names for lab assistants and discussion answers so that I am not biased in choosing students, and so every student knows they may be called on at any time.  This will hopefully help to keep them focused during the lab.

· I am doing this lab as a demonstration lab because last year several students broke their glass tubes and cut themselves.  I will involve students as much as possible by using lab assistants, but I will maintain control of the thermometer to protect student safety.
