Lesson Plan:  Factors Affecting Gas Pressure (PhET)(
Teacher Copy/Overview

Devloped by Brian Ash
Day 1:  Introduction

a) Introduce PhET Gas Properties

b) Set up lab write up:  Title, Purpose Backgrouund

Day 2:  Individual Work but students are divided into three categories of study.

A
Pressure vs Temperature

B
Pressure vs  Number

C
Pressure vs Voluume

Student collect data and make a graph.

* Extra:  Students submit data online using gmail’s shared documents.

Day 3:  Multiple Possibilities: Share Data:  Data Analysis and Interpretation. 

Number off A,B,and C’s to forrm new groups to share data for more data anlaysis.

Day 1

Objectives:

· Identify dependant, independent and control variables.

· Practice performing a controlled experiment where the independent variable changes and the effects on the dependent variable is measured.

· Graph data and determine relationships and constant between variables.

· Graph pressure vs: (volume, temperature and number)

· Interpret graphs and determine mathematical relationships

Background: (Project Gas Properties)
Sketch

Draw the experiment labeling all devices that are used to measure variables
Define: (Homework)
Controlled Experiment:

Independent Variable:

Dependent Variable:

Control Variables:

Pressure

Variables

Study the PhET Gas Properties home page.   Identify and record all variables that can be manipulated and corresponding units.

Day 2:  Experiment

Assign Experiment (A, B, or C) to students

A
Pressure vs Temperature

B
Pressure vs  Number

C
Pressure vs Voluume

	Group
	Independent Variable
	Dependant Variable (y)
	Control Variable 1
	Control Variable 2

	A
	Temp. (K)
	Pressure (Atm)
	Volume (nm3)
	Number ( #   )

	B
	Number ( #   )
	Pressure (Atm)
	Temp. (K)
	Volume (nm3)

	2.
	Volume (nm3)
	Pressure (Atm)
	Number ( #   )
	Temp. (K)


Student Data Table

	Trial
	Independent Variable
	Dependant Variable (y)
	Control Variable 1
	Control Variable 2

	
	_____________
	Pressure (Atm)
	________(    )
	________(    )

	1.
	
	
	
	

	2.
	
	
	
	

	3.
	
	
	
	

	4.
	
	
	
	

	5.
	
	
	
	

	6.
	
	
	
	

	7.
	
	
	
	

	8.
	
	
	
	

	9.
	
	
	
	

	10.
	
	
	
	


Observations:  Students write observations of experiment noting behavior of gas molecules or other notable observations throughout the experiment.

Graph: dependent (y) vs Independent (x)
Have student draw a line off best fit for their data.

Graph Analysis:

Student calculate the constant for their graphs.

A  Pressure vs Temp

k = P/T

B  Pressure vs Number
k = P/#

C  Pressure vs Volume
k = P x V

Students calculate the average for their k value (extra: with standard deviation)

Students write the equation for their line of best fit.

Groups A and B
y = kx

Group C

y = k x 1/x

If possible have students perform the appropriate regression analysis. (linear or inverse)

*(extra) Students record class data using gmail’s shared document feature or on the class computer.

Day 3  Share Data

There are multiple ways to do this based upon desired outcome.

1)  Group Mini-Presentations:

Like Groups prepare a mini presentation of the their findings.  Because control variables will be different, overall trends will be similar.

2) Jig Saw:  

a. Number of A B and C’s.

b. Reform Groups so each group has an A,B and C

c. Each groups share’s data, graphs, observations and analysis

3) gMail shared documents

a. Student log into gathered shared data and perform more in depth data analysis.

4) Extensions:  

a. Students use data to calculate Universal Gas Law Constant

b. Students collect more data without making a variable constant and work to find universal gas law constant.
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Factors Affecting Gas Pressure (PhET)(
Student/ Class Copy

Day 1:  Introduction

a) Introduce PhET Gas Properties

b) Set up lab write up:  Title, Purpose Backgrouund

Day 2:  Individual Work but students are divided into three categories of study.

A
Pressure vs Temperature

B
Pressure vs  Number

C
Pressure vs Voluume

Student collect data and make a graph.

* Extra:  Students submit data online using gmail’s shared documents.

Day 3:  Multiple Possibilities: Share Data:  Data Analysis and Interpretation. 

Number off A,B,and C’s to forrm new groups to share data for more data anlaysis.

Day 1

Objectives:

· Identify dependant, independent and control variables.

· Practice performing a controlled experiment where the independent variable changes and the effects on the dependent variable is measured.

· Graph data and determine relationships and constant between variables.

· Graph pressure vs: (volume, temperature and number)

· Interpret graphs and determine mathematical relationships

Background: 

Sketch

Draw the experiment labeling all devices that are used to measure variables
Define: (Homework)
Controlled Experiment:

Independent Variable:

Dependent Variable:

Control Variables:

Pressure

Variables

Study the PhET Gas Properties home page.   Identify and record all variables that can be manipulated and corresponding units.

Day 2:  Experimental Groups (students will be assigned to do experiment A,B or C)

A
Pressure vs Temperature

B
Pressure vs  Number

C
Pressure vs Voluume

	Group
	Independent Variable
	Dependant Variable (y)
	Control Variable 1
	Control Variable 2

	A
	Temp. (K)
	Pressure (Atm)
	Volume (nm3)
	Number ( #   )

	B
	Number ( #   )
	Pressure (Atm)
	Temp. (K)
	Volume (nm3)

	2.
	Volume (nm3)
	Pressure (Atm)
	Number ( #   )
	Temp. (K)


Data: (get data table from teacher or make appropriate table to record data)

Observations:  Students write observations of experiment noting behavior of gas molecules or other notable observations throughout the experiment.

Graph: dependent (y) vs Independent (x)
Graph Analysis:

Student calculate the constant for their graphs.

A  Pressure vs Temp

k = P/T

B  Pressure vs Number
k = P/#

C  Pressure vs Volume
k = P x V

Calculate the average for their k value and present with 2 standard deviations in percent form.

Write the equation for their line of best fit.

Groups A and B
y = kx

Group C

y = k • (1/x)

Student Data Table

	Trial
	Independent Variable
	Dependant Variable (y)
	Control Variable 1
	Control Variable 2
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