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Science 

Module 2 Phase Change  

Chapter 3 Investigating Attraction & Phase Change  

Why didn’t the liquid methane change phase before 2007? 
(NGSS Performance Expectations: MS-PS1-1; MS-PS1-4; MS-PS3-4; MS-PS3-5; MS-ESS1-3; MS-ESS2-4) 

 

 

Lessons & Objectives 

Lesson 10: “Liquid Oxygen” 

❏ I can...begin to explain why transferring energy into or out of a substance doesn’t necessarily result in phase 

change. 

 

Lesson 11: Focusing on Molecular Attraction  

❏ I can...identify the connection between attraction and the amount of energy needed for a phase change.  

 

Lesson 12: Modeling Attraction 

❏ I can… use a model to show the connection between attractive forces and the amount of energy needed for a 

phase change. 

 

 

 

Packet Completion Rubric 

4  3 2 1 0 

Nothing in packet is 

missing. Responses 

consistently meet ALL 

of the criteria for high 

quality work. 

Exemplary effort is 

evident throughout 

entire packet. 

Packet is 75-100% 

complete/accurate. 

Work/effort misses 

the criterion for 

high quality 

consistently. 

Packet is 50-75% 

complete/accurate. 

Work/effort has 

evidence of quality 

but not consistently.  

More than 50% of the 

packet is incomplete 

or incorrect. Work 

does not meet the 

expected level of 

quality.  

Packet is entirely 

incomplete or not 

turned in. 

 

Grading Breakdown:  0 - 1.9 = F 2 - 2.4 = D 2.5 - 2.9 = C 3 - 3.4 = B 3.5 - 4 = A 

   

 



Lesson 10: “Liquid Oxygen” 
Objective: I can… begin to explain why transferring energy into or out of a substance doesn’t necessarily result in phase 

change. 

 

Do Now - Part 2 

The forum user pointed out that energy began transferring into the lake as soon as summer started in 2002, yet 
the lake still had not evaporated five years later when the probe took the first picture. 
 
Directions: Your mission is to investigate how much energy a substance can gain or lose before it changes phase. 
Complete the steps below to test the possibility that energy was added without the lake changing phase. 
 

1. Launch the Simulation. 
2. Select substance B. 
3. Transfer in as much energy as you can without causing a phase change. 
4. Reset the Sim. 
5. Transfer out as much energy as you can without causing a phase change. 

 
Do all energy transfers lead to a phase change? Explain using evidence from the SIM. 

_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________

___ 

How can you use the information from the Sim to respond to the blogger from the do now? 

Dear Blogger, 

_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________

___ 

 

Investigation Questions 

In Chapter 2, you used evidence to develop the argument that the lake on Titan evaporated because energy was 
added to it when Titan’s summer season began. 
 
However, the forum user brings up an interesting point. According to the timeline, it had already been summer 
for five years when the Cassini Radar first photographed the lake on Titan. We now know that the lake 
evaporated by 2009. But, if energy from the sun was transferring into the lake starting in 2002, why did it take so 
long for the lake to evaporate? 
 

Chapter 3 Question: 
Why didn’t the liquid methane change phase 

before 2007? 
 

Today’s Investigation Question:  
Why does an energy transfer not always 

2 



   result in phase change? 
 

 

Article - Liquid Oxygen 
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Lesson 11: Focusing on Molecular Attraction 
Objective: I can… identify the connection between attraction and the amount of energy needed for a phase change.  

 

Observing the Evaporation of Isopropanol Versus Water 

In the last lesson, you began to investigate the question: 

  

                       “Why does an energy transfer not always result in phase change"? 

  

You observed that a substance needs a certain amount of energy transferred in or out before a phase 

change will occur. 

 

Today, you will observe two different liquids and note whether or not the same transfer of energy 

will cause them to evaporate. Note: The same amount of energy will be transferred into 

each liquid from the air. 

 

 

Setup Instructions 

1. On the left side of the paper towel, write “water.” On the right side, write “isopropanol.” 

2. Place two drops of liquid water below the water label on the paper towel. Place two drops of 

isopropanol below the isopropanol label. 

3. Draw a circle around each drop in order to indicate where the drop was before it began to 

evaporate. 

4. While observing the drops of isopropanol and water, share your prediction and explanation 

from the do now with a partner. 

5. After about five minutes, record your observations by completing the questions in your 

packet.  

 

Observation Questions 

Additional Notes: 
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Liquid Oxygen Reading - Think, Pair, Share 

You have witnessed that different substances require different amounts of energy in order to change 

phase. From the lab, the isopropanol evaporated in five minutes while the liquid water did not 

change phase.  

 

Reread paragraph 2 and 3 of “Liquid Oxygen” and add annotations that help you answer the 

question: 

 

Why is the energy transfer needed for a phase change not the same for all 

substances?  

 

My thoughts: 

______________________________________________________________

______________________________________________________________

______________________________________________________________ 

 

Partner’s thoughts:  

______________________________________________________________

______________________________________________________________

______________________________________________________________ 

 

Molecular Attraction 

Molecular Attraction:  
 
_______________________________________________________________________________________________ 
 
_______________________________________________________________________________________________ 
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We are going to use the SIM to answer a new investigation question:  

  How does molecular attraction affect whether or not phase change will 

occur?  
Record your observations here:  

●  

●  

●  

●  

●  

●  

 

Think-Pair-Share 

If substances B and C are both in the gas phase and are at the same energy level, which of the two 

substances will need to have more energy transferred out in order to change to the liquid phase? 

Substance B or Substance C? Write your thoughts in the space provided and then share with an 

elbow partner! 
 
My thoughts: 
______________________________________________________________

______________________________________________________________ 

 
My partner’s thoughts:  
______________________________________________________________

______________________________________________________________ 

 

Energy Change Needed Model  

My Notes:  
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Lesson 12: Modeling Attraction  

Objective: I can… use a model to show the connection between attractive forces and the amount of energy needed for a 

phase change. 

 

Magnetic Marbles Model - Do Now Extension 

In your own words, explain what happens to the attractive forces of the marbles as the containers 

are shaken. Make sure to include terms, such as: freedom-of-movement, molecules and attraction. 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 

Review Video Notes 
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Evidence #1 - The SIM  

1. Describe what the Sim evidence shows you about 

attraction. Remember to use the words attraction, 
freedom of movement, kinetic energy, and overcome in 

your response. 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

2. How can this evidence help you answer the Chapter 3 

Question: Why didn’t the liquid methane change phase 

before 2007? 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 

Evidence #2 - Marbles (Look at the diagram below to answer the following questions) 

1. Describe what the evidence belows shows you about attraction. 
______________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________ 
2. How can this evidence help you answer the Chapter 3 Question: Why didn’t the liquid methane change phase before 

2007? 
______________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________ 
_____________________________________________________________________________________________________________________________________________ 
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Evidence #3 - “Liquid Oxygen” article 

 
Based on the figure above:  

 

1. Describe what the evidence belows shows you about attraction. 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

_____________________________________________________________________________ 

 

2. How can this evidence help you answer the Chapter 3 Question: Why didn’t the liquid methane change phase before 

2007? 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

_____________________________________________________________________________ 
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Explain whether energy was added or removed from 2002 to 2007.  

____________________________________________________________________

____________________________________________________________________ 

____________________________________________________________________

____________________________________________________________________ 

 

 

You have learned 

a lot about the role 

of temperature in 

phase change. To 

learn about 

pressure’s role, 

read and annotate 

the "Pressure and 

Temperature” 

article. 
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14 



 
 

 

 

 

 

 

 

Lesson 10 

 

DO NOW 

 

Dr. Flores received the below post on the space forum and needs your 

help responding. Read the post and consider any initial ideas on how to 

respond. 

 

 

 

Idea 1: 

_____________________________________________________

_____________________________________________________

_____________________________________________________

___ 

Idea 2: 

_____________________________________________________

_____________________________________________________

_____________________________________________________

___ 

 

 

 

Lesson 10 

 

EXIT SLIP 

 

Think about what you learned from the reading and from the Sim. Then, record your 

initial response to the question below. Don’t worry if you’re not sure about your 

answer. You will have the chance to investigate further in the next lesson. 

 

Why does an energy transfer not always  

result in phase change? 

 

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________
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_____________________________________________________

_____________________________________________________

______ 

 

Lesson 11 

 

DO NOW 

 

Today, you will observe drops of liquid water and compare them to drops of 

liquid isopropanol, noting whether either liquid evaporates.  

 

Given that the energy transferred in from the air will be the same 

for both liquids, make a prediction about whether both drops or only one 

drop will evaporate within five minutes. 

 

Explain your prediction. 

 

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____ 

 

Lesson 11 

 

EXIT SLIP 

 

Reflect on what you have learned about attraction, energy transfer, and phase 

change. 

 

Earlier in the lesson, you observed isopropanol and water drops on a paper 

towel. Even though the same amount of energy was transferred into both 

substances from the air, the isopropanol evaporated while the water did not.  

 

Why do you think the isopropanol changed phase, but the liquid 

water did not? 

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____ 

 

Lesson 12 

 

DO NOW 

 

You are provided with two different tubs of marbles. The container on the left contains 

colorful magnetic marbles. The container on the right also contains magnetic marbles, but 

these are made from much stronger magnets.  

 

1. Now, envision these magnets as molecules. Explain why it would be harder for the 

stronger magnets to “change phase”.  

________________________________________________________________

________________________________________________________________

________________________________________________________________ 
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2. If you transfer energy into two solid substances, which do you think would melt first: a 

substance with stronger molecular attraction or a substance with weaker molecular 

attraction?  

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 

 

Lesson 12 

 

EXIT SLIP 

 

In the space provided, please write a message to Dr. Flores explaining why the liquid 

methane did not change phase before 2007. Use evidence from the SIM, marble video 

and the reading “Liquid Oxygen”. Please also use words from the word bank below in your 

explanation.  

 

attraction adding energy freedom of movement gas 

kinetic energy liquid molecules phase change 

removing energy solid speed  

 

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

_______ 

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

_______ 

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

_______ 

__________________________________________________________

_ 
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