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PhET Gases Sim

Teacher Notes

Teacher Notes

In this lab, students will explore the various relationships that exist among pressure, volume and temperature.  

Question 1-Engage and Explore

Students should be allowed to manipulate the different parts of the simulation to see how they work.  

Questions 2, 3-Explore and Explain

In this section, students will make predictions about specific variables by plotting them on a graph.  Students should use the simulation to make corrections to their predictions. The teacher may choose to make students’ graphs consistent by giving them instructions on how to label their axes.   

Questions 4, 5-Explain

Students will make qualitative statements about the relationships between temperature and volume and pressure and volume.  You may choose to share students’ results to make sure that they are similar.

Question 6-Explain and Evaluate

Students are asked to consider different scenarios and make predictions using their recent knowledge about gas laws.  You may choose to do this as a jigsaw, assigning different scenarios to different groups of students.  

Question 7-Extend

Students may ask questions about different variables (number of molecules, gravity) that were not considered in the above questions.  

Background-Students have been taught about the three states of matter (solids, liquids, and gases).  They also have learned about kinetic molecular theory.  This lab was used as an introduction to the behavior of gases.  

Graphing-Students have a solid background on how to make a line graph.  Students with the appropriate math background will understand that a linear relationship exists between the variables.  

Pre-lab focus questions, warm-ups:

· Summarize what you know about solids (shape, volume, movement of molecules).

· Summarize what you know about liquids (shape, volume, movement of molecules).

· Summarize what you know about gases (shape, volume, movement of molecules).  

· Do you think that changing temperature has any affect on how gases behave? Why?

· Do you think that changing the volume or space that a gas occupies will affect how gases behave? Why?

Post-lab Activities

I have reinforced concepts used in the sim with hands-on labs (see below for examples you may find on the internet).  Collecting data this way can make the concept more quantitative. In the past I have followed up with introducing Charle’s law and Boyle’s law.  You may also make a connection with math (linear relationships).  

Resouces

http://www.sciencespot.net/Media/gaslaws.pdf -worksheet using Charles’ and Boyles’ law conceptually.

Colorado State Standards

2.3 Students understand that interactions can produce changes in a system, although the total quantities of matter and energy remain unchanged.
• identifying and classifying factors causing change within a system;
• identifying and predicting what will change and what will remain;

• observing and gathering data to support the concept of conservation system (for example, precipitation reaction, forming mixtures,

