
 

PHYSICAL SCIENCE GAS LAWS 5E MODEL LESSON 
 

Teacher: 
Heather 
Yarbrough 

Expected Length of 
Lesson: 
2- 90 minute lessons 

Lesson Topic:  
Gas Laws 

Unit: 
Matter 

 

Targeted Content Standards/ 
Element:  
(Include the entire standard) 

SPS5. Obtain, evaluate, and communicate information to compare 
and contrast the phases of matter as they relate to atomic and 
molecular motion. 
b. Plan and carry out investigations to identify the relationships among 
temperature, pressure, volume, and density of gases in closed systems. 
(Clarification statement: Using specific Gas laws to perform calculations 
is beyond the scope of this standard; emphasis should focus on the 
conceptual understanding of the behavior of gases rather than 
calculations.)  

Targeted Literacy Skills or 
Standards: (include as many as your 
lesson incorporates) 

 

L9-10RST3: Follow precisely a complex multistep procedure when 
carrying out experiments, taking measurements, or performing technical 
tasks attending to special cases or exceptions defined in the text. 
 
L9-10RST5: Analyze the structure of the relationships among concepts in 
a text, including relationships among key terms 
 
L9-10RST7: Translate quantitative or technical information expressed in 
words in a text into visual form (e.g., a table or chart) and translate 
information expressed visually or mathematically (e.g., in an equation) 
into words. 
 
L9-10WHST2: Write informative/explanatory texts, including the 
narration of historical events, scientific procedures/ experiments, or 
technical processes. 
    d. Use precise language and domain-specific vocabulary to manage the  
        complexity of the topic and convey a style appropriate to the  
        discipline and context as well as to the expertise of likely readers. 
 
    e. Establish and maintain a formal style and objective tone while  
        attending to the norms and conventions of the discipline in which  
        they are writing. 
 
L9-10WHST4: Produce clear and coherent writing in which the 
development, organization, and style are appropriate to task, purpose, and 
audience. 

Inquiry Question (or what you would 
like the students answer)? 
(*Teachers may present the question or 
require students to develop questions 
and narrow down to this one). 

How do gases respond when one variable (such as temperature, pressure, 
or volume) is constant and another is changed? 



 

Key Vocabulary: 
Words important for understanding 
content and skills (ex: Tier 2 and 3 
words) 

pressure 
volume 

directly proportional 
inversely proportional 

Charles’ Law 
Boyle’s Law 

density 

Learning Targets  
(I-Can Statements) 
***At the end of the week, what will 
students know and what will students be 
able to do? 

Foundational:  
● I can define pressure, volume, and density. 
● I can describe how molecules in gases are arranged and move. 

  
Mastery:  

● I can identify the directly proportional relationship between 
volume and temperature of a gas by applying it to a real world 
situation. 

● I can predict what will happen to volume when temperature is 
changed and pressure is constant by completing several mini-labs.  

● I can identify the inversely proportional relationship between 
volume and pressure of a gas by applying it to a real world 
situation. 

● I can predict what will happen to volume when pressure is 
changed and can evaluate the effect that changing volume and 
mass has on density by making and writing about a Cartesian 
diver. 

● I can identify the relationship between density and temperature by 
observing Ivory soap in a microwave.  

● I can interpret trends in data by creating and/or examining the 
graph associated with the gas laws. 

   
 Extension: 

● I can calculate temperature or volume when pressure is constant. 
● I can calculate pressure or volume when temperature is constant. 

 
DAY 1 - Charles’ Law 

ENGAGE 
Describe how the teacher will 
capture students’ interest. 
 
What kind of questions should the 
students ask themselves after the 
engagement? 

 

● The teacher will do the following as a demonstration: 
○ Fill up a tray or beaker with room temperature water.  
○ Place just enough water in a soda can to cover the bottom.  
○ Turn the hot plate on, place the soda can on top and heat 

the can until the water begins to boil. (You should see 
steam flowing from the top of the can)  

○ Using the tongs, grab the can at the bottom and quickly 
place the top portion of it in the tray or beaker upside 
down. (The sides of the can will crush inward)  

 
● With students in pairs, teacher will write 3-4 hypotheses on the 

board to explain this phenomenon (only 1 will be correct).  In the 



 

group, they should decide which hypothesis is correct.  They will 
put their names on a sticky note and place it under the hypothesis 
they most agree with. 

EXPLORE 
Describe what hands-on/minds-on 

activities students will be doing.  

 

List “big idea” conceptual questions the 

teacher will use to encourage and/or 

focus students’ exploration 

 

● Set up several stations in the room and students will rotate through 
them, making observations and answering questions. (See attached 
page for complete instructions and questions). 

 
● Station 1 - Students put a dented ping pong ball in boiling water 

for 20 seconds.  
 

● Station 2 - Students watch the video of Ivory soap placed in a 
microwave. 

 
● Station 3 - Place 5 ml of water into a 125 ml flask.  Fit a balloon 

over the top of the flask and place in a hot water bath.  After 4 
min., place the flask in an ice bath. 

 
● Station 4 - Students will observe a helium balloon (get one that is 

old and is deflating).  They will heat it up with a blow dryer on the 
hottest, highest setting and observe.  Turn it on the coolest setting 
and repeat. 

 
● After students complete all stations, they will use their 

observations to examine the hypothesis they made earlier about the 
can.  They will decide if they want to change it or leave it and will 
write a brief explanation of their choice. 

EXPLAIN 
Student explanations should precede 

introduction of terms or explanations by 

the teacher. What questions, 

resources, or strategies will the teacher 

use to help students connect their 

exploration to the concept under 

examination?  

 

List higher order thinking questions 

which teachers will use to solicit 

student explanations and help them to 

justify their explanations. 

 
Describe how the teacher will 
clarify the content or skill. 

● Draw a graph on the board.  Write “Temperature” on the x-axis 
and “Volume” on the y-axis.  Students do the same using white 
boards (or paper) at their desks.  Based on data from the stations, 
they should draw a line that illustrates the relationship between 
temperature and volume. Teacher walks around and does a quick 
check. 

 
 

● Go to http://scienceprimer.com/charles-law.  Adjust the 
temperature about 5 times to show what 
happens to the volume (a point will be placed 
on the graph each time). 

 
● Have students compare their line to this line. 

 
● The teacher will show the graph to the right 

and use the term “directly proportional” to explain that if volume 
increases, temperature increases and vice versa. 

 
● Introduce that this relationship between volume and temperature 

was discovered by Jacques Charles and thus is called Charles’s 
Law. 

http://scienceprimer.com/charles-law


 

ELABORATE 
Describe how students will develop a 

more sophisticated understanding of 

the concept. 

 

What vocabulary will be introduced and 

how will it connect to students’ 

observations? 

 

How will students make real-life 

connections? 

 

● Students will choose between one of the following scenarios 
concerning a disgruntled customer. They will write a formal 
response letter. 

○ You are a manager of a party store. It is a cold day and a 
person just buys a bunch of balloons before leaving the 
store. She sends an email 20 minutes later stating that her 
balloons are deflated. She wants her money back and 
threatens to call your boss. Using what you have learned 
about Charles’ Law, write a formal response to the 
customer.  

○ You are an employee at Academy Sports.  A man 
purchased an inflatable mattress 5 days ago.  Over the 
weekend, he went camping where the outside temperature 
dropped to 45 degrees Fahrenheit in the night. When we 
awoke, he thought the mattress had a hole because it had 
significantly deflated. When he was unable to find a defect, 
he returned the mattress to the store and demanded a 
refund. Using what you have learned about Charles’ Law, 
write a formal response to the customer.  

EVALUATE 
How will students be evaluated 

THROUGHOUT the lesson? 

 

How will students demonstrate that 

they have mastered the learning 

target(s)? 

● Sticky note hypothesis and explanation 
● Lab station data and questions 
● Temperature/Volume graph 
● Disgruntled customer letter with rubric 

 
DAY 2 - Boyle’s Law 

ENGAGE 
Describe how the teacher will 
capture students’ interest. 
 
What kind of questions should the 
students ask themselves after the 
engagement? 

 

● The following may either be done as a demonstration or done by 
the students.  Place a few marshmallows in a syringe, then push 
the plunger until it touches the marshmallows. Covering the tip of 
the syringe with a finger, pull the plunger up and watch as the 
marshmallows expand. Then return the marshmallows to their 
original position, pull the plunger to the top of the syringe, cover 
the tip and push the plunger down. Students observe how the 
marshmallows shrink.  

 
● Students ask “What if” questions as teacher writes them on the 

board (i.e. What if 1 large marshmallow is used? What if a smaller  
            syringe is used?).  
 

● Work with students if needed to guide them to ask “What if you 
don’t cover the tip of the syringe?” Have a student try the 
experiment with the the tip not covered and compare the results. 
This should spark their curiosity and encourage students to ask 
further questions. 

 
● Write temperature, volume, and pressure on the board.  Review 



 

which conditions were crucial and which was constant in Charles’s 
Law. Then, students will circle the conditions they hypothesize are 
crucial in this experiment (pressure and volume) and put an “X” 
on the condition they believe is the constant (temperature). For  a 
quick check, ask students to show which is the constant factor by 
making either a “V,” a “T,” or a “P” with their hands. 

EXPLORE 
Describe what hands-on/minds-on 

activities students will be doing.  

 

List “big idea” conceptual questions the 

teacher will use to encourage and/or 

focus students’ exploration 

 

● Either with the entire class or with a few students, play musical 
chairs. Tell students that the tempo of the music will remain the 
same and that the pressure is on to win! After the game, discuss 
what happened and graph data (see in explain section). 

 
● Next, students in groups will follow the directions and work 

together to make a Cartesian diver. They will answer the 
questions. 

EXPLAIN 
Student explanations should precede 

introduction of terms or explanations by 

the teacher. What questions, 

resources, or strategies will the teacher 

use to help students connect their 

exploration to the concept under 

examination?  

 

List higher order thinking questions 

which teachers will use to solicit 

student explanations and help them to 

justify their explanations. 

 
Describe how the teacher will 
clarify the content or skill. 

● Musical chairs game explanation 
○ Tell students that the number of chairs represented volume 

(the more chairs, the higher the volume).  Ask them if the 
pressure to win increased or decreased as the number of 
chairs decreased? They should respond that the pressure to 
win increases as the number of chairs (volume) decreased.  

○ Tell them the tempo of the music represented the 
temperature and remained constant.  

○ Thus, when volume decreases, pressure increases and vice 
versa.  This means that the volume and pressure of gases is 
inversely proportional. Robert Boyle discovered this 
relationship and it was named after him - Boyle’s Law. 

 
● Students will graph data from the musical chairs game. They will 

compare their graph to the general Boyle’s law graph and write a 
brief explanation that demonstrates their understanding of the 
relationship between volume and pressure in gases. 

Volume of chairs 
(y-axis) 

Pressure to win 
(x-axis) 

VxP 

30 1 30 

25 1.2 30 

20 1.5 30 

15 2 30 

10 3 30 

5 6 30 

1 30 30 

 



 

ELABORATE 
Describe how students will develop a 

more sophisticated understanding of 

the concept. 

 

What vocabulary will be introduced and 

how will it connect to students’ 

observations? 

 

How will students make real-life 

connections? 

 

● Students will read in their text about Boyle’s law.  Using 
all information from the experiments, discussion, and 
reading, answer the following:. 

○ A hiker packs snacks  to go on a hike to the top of a 
very high mountain.  When he finally reaches the 
summit, he pulls out a container of yogurt and finds 
that the top is swollen. When he pulls the top back, 
the yogurt explodes everywhere.  Create a 
“Warning” label for the yogurt container to explain 
to consumers what will happen to their enclosed 
bags and containers of snacks as they climb to high 
altitudes. Include specific reasons why.  Use 
appropriate vocabulary and make your label 
realistic (look at warning labels on other foods as a 
guide). 

EVALUATE 
How will students be evaluated 

THROUGHOUT the lesson? 

 

How will students demonstrate that 

they have mastered the learning 

target(s)? 

● Hand letters to represent the constant in the marshmallow 
experiment 

● Musical chairs graph and explanation 
● Cartesian diver questions 
● Warning label for snack containers  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
CHARLES’S LAW STATIONS 

 
Station 1 
Sarah wants to play ping pong with her friends but the only ball she has is dented. Someone told her that putting 
it in boiling water would push the dents out.  Place the ping pong ball in the boiling water and use the spoon to 
push it under the water for 20 seconds to see what happens.  Remove it from the water. 
 

1) Record your observations. 
 
 

2) How did the hot temperature affect the volume of the ping pong ball? 
 
 

3) Make a drawing of what you think the gas inside the ping pong ball looked like when it was dented 
versus after being placed in the hot water. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Station 2 
Watch the video of Ivory Soap being placed in the microwave.  

1) Record your observations. 
 

2) Ivory is famous for its ability to float in water because it has numerous pores throughout. Explain how 
this could have contributed to what you observed. 

 
3) Based on your observations, complete this sentence.  When the temperature in the microwave increased, 

the volume (size) of the Ivory soap ______________________ (increased or decreased?) 

 
 
 



 

 
Station 3  
Place 5 ml of water into a 125 ml flask.  Fit a balloon over the top of the flask and place in a hot water bath. 
After 4 min., place the flask in an ice bath. Clean up your station.  Please take the balloon off the flask before 
you leave. 
 

1. Record your observations when the flask was placed in the hot water as well as when it was placed in 
the cold water. 

 
 
 

2. Which do you think best represents the relationship between volume (V) and temperature (T)? 
A) When temperature increases, volume decreases. 
B) When temperature decreases, volume increases 
C) When temperature increases, volume increases 
D) When temperature decreases, volume decreases 

 
 

Station 4 
Examine the helium balloon at this station.  Describe how it feels and looks.  Turn the hair dryer on the hottest 
setting and turn it on high.  Blow the hot air on the balloon and observe what happens.  Then, turn it on the cool 
setting and repeat. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 

Disgruntled Customer Letter 
 
 3 

Exceptional 
2 

Proficient 
1 

Inadequate 
Formal Business 

Letter Parts 
Has all 5 parts of a 
formal business letter 
(date, greeting, body, 
closing, and signature) 

Has 3-4 parts of a formal 
business letter 

Has less than 3 parts of a 
formal business letter 

Language/Style Uses vocabulary that is 
precise and convincing 
with an awareness of the 
audience and purpose. 

Uses basic vocabulary 
with some awareness of 
the audience and 
purpose. 

Uses vocabulary that is 
not suitable for the 
audience and purpose. 

Charles’ Law 
Explanation 

Accurately describes the 
relationship between 
temperature and volume  

Partially describes the 
relationship between 
temperature and volume 
and explanation  

Temperature is 
mentioned but is not 
connected to volume in 
the explanation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Cartesian diver 
 

Introduction 
This is an experiment named after French scientist and philosopher, René Descartes (1596–1650). 
The Cartesian diver can be used to illustrate the behaviour of gases and liquids when compressed. In 
this experiment a Cartesian diver is constructed and some of the properties observed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What to do: 

1. Get a 2 liter plastic bottle and a glass eyedropper. 
 

2. Fill the glass eyedropper about 1/4 full with water. You may need to experiment with the 
amount of water in the eye dropper, as it should be just enough to make it so the 
eyedropper is barely floating. Test it in a bucket of water to make sure it barely floats. 

 
3. Place the eyedropper into the soda bottle. The eye dropper should float and the water in 

the bottle should be overflowing. Seal the bottle with the cap. 
 

4. Gently squeeze the sides of the bottle and observe what happens. Record your 
observations below. 

 
 
 
 

5. Release the sides of the bottle and observe what happens.  Record your observations 
below. 

 
 
 



 

 
6. Answer questions on the back. 

Questions 
 
1. Squeezing the bottle (increases or decreases) the pressure. Circle the correct answer. 
 
 
2.The water in the diver (eyedropper) (rises or lowers) when the bottle is squeezed and the 
  
   volume of air in the diver (increases or decreases). This causes the mass of the diver to  
 
   (increase or decrease). 
 
 
2. Knowing that density = mass/volume and looking at what happens to the mass of the diver  
    when the bottle is squeezed,  does the diver become more or less dense than the water in the  
    bottle?  What does this cause the diver to do? 
 
 
 
 
 
 
 
 
3. Based on what you observed today, what could you say about the relationship between  
    pressure and volume (i.e. when one increases, what happens to the other)? 
 
 
 
 
 
 
 
 
4.  Write a couple of sentences explaining what happens to the Cartesian diver when you release  
     the bottle and why.  Use vocabulary such as pressure, volume, mass, and density in your  
     explanation. 
 
 
 
 

 



 

 

Musical Chairs Graph 
 

___________ Graph has a title 

 

___________ X axis has a correct, descriptive label 

 

___________ Y axis has a correct, descriptive label 

 

___________Data is correctly graphed on a line graph 

 

___________ Numbers on each axis are equally spaced out; graph covers entire  

                        page 

 

___________ Written comparison between student graph and a typical Boyle’s  

                         Law graph; graphs look almost identical 

 

___________ Written explanation is clear, correct, and demonstrates  

                        understanding of the inverse relationship between volume and  

                        pressure in gases. 

 


