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Reflecting on the Investigation

Today you worked on collecting evidence to answer the Investigation Question: How is something 
different when it is warmer or cooler?

How did the experiment with the cold and warm water change your thinking about the Investigation 
Question?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Name: _____________________________________________	 Date: ________________________
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Warm-Up

Launch the Thermal Energy Simulation.

1. Explore the Simulation on your own digital device. Investigate how the Simulation works and what 
you can change. Use the space below to record what you notice, if needed.

2. Discuss the following questions with your partner:

•	 What are some things you can do in Run?

•	 What are some things you can do in Analyze?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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Warm-Up

Relating Temperature, Speed, and Kinetic Energy

Below are diagrams representing the molecules of three pairs of samples. For each pair, label one 
sample as “hotter” and the other as “colder” based on your interpretation of the diagrams and your 
knowledge of how temperature, speed, and kinetic energy are related. If you need to, you can refer to 
the key concepts posted to the classroom wall. When you have finished labeling the images, answer 
the questions on the next page.

Thermal Energy—Lesson 2.2—Activity 1

Sample C Sample D

Sample A Sample B
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Homework: Check Your Understanding

This is a chance for you to reflect on your learning so far. This is not a test. Be open and truthful when 
you respond to the questions below.

Scientists investigate in order to figure things out. Are you getting closer to figuring out which 
heating system will warm the air inside Riverdale School more?

1. I understand the difference between the motion of the air molecules in the school and the air 
molecules in each heating system. (check one)

c yes   c not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

2. I understand why the air in the school will change temperature when it comes into contact with 
water from a heating system. (check one)

c yes   c not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

3. I understand what factors determine how much the motion of the air molecules in the school will 
change. (check one)

c yes   c not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

4. What do you still wonder about which heating system will warm the air in the school more?

___________________________________________________________________________________________

___________________________________________________________________________________________

Thermal Energy—Lesson 2.7—Activity 5
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Warm-Up 

Revisiting the Teacup and the Bathtub

In the last lesson, you compared a small teacup full of very hot water (80°C) to a large bathtub full of 
warm water (40°C). Below are two diagrams that use circles to represent molecules and numbers 
to represent how much kinetic energy each molecule has. Diagram 1 represents the bathtub full of 
warm water, and Diagram 2 represents the teacup full of hot water. Examine the diagrams and use 
them to answer the questions below. (Remember: In order to find the total kinetic energy of a thing, 
you need to add up the kinetic energy of all of its molecules.)

Thermal Energy—Lesson 3.2—Activity 1

What is the total kinetic energy of the molecules in Diagram 1? ________________ 

What is the average kinetic energy of the molecules in Diagram 1? ________________ 

What is the total kinetic energy of the molecules in Diagram 2? ________________

What is the average kinetic energy of the molecules in Diagram 2? ________________ 

Complete these sentences.

The water in the teacup has ( higher / lower / the same ) average kinetic energy compared with 

the water in the bathtub. However, the water in the bathtub has ( greater / lower /  

the same amount of ) total kinetic energy because it has ( more molecules / fewer molecules / 

molecules with more energy / molecules with less energy ).

Diagram 1: Bathtub Diagram 2: Teacup
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Modeling Differences in Temperature Change

Modeling Objects of Different Sizes

Use the Modeling Tool: Differences in Temperature Change sheet to help you show the equilibrium 
temperatures of different systems.

Goal: Create models that show how the number of molecules in the objects of a system affects 
changes in temperature.

Do:
•	 In Modeling Differences in Temperature Change: Part 1, model how Sample A and Sample B 

will change temperature over time.

•	 In Modeling Differences in Temperature Change: Part 2, model how Sample C and Sample D 
will change temperature over time.

Tips:
•	 Use the key on the right side of the sheet to help you make your models.

•	 Remember to use the key concepts to help you make your models.

Thermal Energy—Lesson 3.4—Activity 2
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Vocabulary 

Lesson 4.1: Pasteurizing Water in an Emergency (continued)

•	 average

•	 change

•	 claim

•	 collision

•	 equilibrium

•	 evidence

•	 infer

•	 kinetic energy

•	 molecule

•	 stability

•	 system

•	 temperature

•	 thermal energy

•	 transfer

Thermal Energy—Lesson 4.1
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Sorting Evidence

1. Place the Science Seminar Question at the top of your desk.

2. Place the two claims side-by-side, underneath the question.

3. With a partner, discuss whether or not each piece of evidence supports or refutes one of the 
claims. Use the sentence starters below to help you discuss these claims with your partner.

4. Add new annotations to each evidence card.

•	 If the evidence supports a claim, write “Supports Claim 1 or 2” on that card.

•	 If the evidence refutes a claim, write “Refutes Claim 1 or 2” on that card.

•	 If the evidence connects one evidence card with another, write “Connects with Evidence Card 
A, B, C, D, or E” on that card.

5. Sort the evidence by placing the cards under the claim they support.

Sentence Starters

I think this evidence supports this claim because . . .

I don’t think this evidence supports this claim because . . .

I agree because . . .

I disagree because . . .

Thermal Energy—Lesson 4.1—Activity 4
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Vocabulary 

•	 average

•	 change

•	 claim

•	 collision

•	 equilibrium

•	 evidence

•	 infer

•	 kinetic energy

•	 molecule

•	 reasoning

•	 scientific argument

•	 stability

•	 system

•	 temperature

•	 thermal energy

•	 transfer

Lesson 4.2: Discussing the POW System (continued)

Thermal Energy—Lesson 4.2

































118

Thermal Energy Glossary

Thermal Energy—Glossary

average: a number that summarizes a set of data and that can be computed by adding all the 
numbers in a list and then dividing by the number of numbers in the list

promedio: un número que resume un conjunto de datos y que se calcula sumando todos los números 
de una lista y luego dividiendo la suma entre la cantidad de números de la lista

bacteria: tiny organisms that are made of a single cell

bacterias: organismos diminutos que están hechos de una sola célula

change: when something becomes different over time

cambio: cuando algo se vuelve diferente con el tiempo

collision: the moment when two objects hit each other

colisión: el momento cuando dos objetos chocan entre sí

energy: the ability to make things move or change	

energía: la capacidad de hacer que las cosas se muevan o cambien

equilibrium: a balanced state in which a system is stable, such as when two or more samples are at 
the same temperature

equilibrio: un estado balanceado en el cual un sistema está estable, por ejemplo, cuando dos o más 
muestras están a la misma temperatura

groundwater: water that is underground

agua subterránea: el agua que está bajo la tierra

infer: to reach a conclusion using evidence and reasoning

inferir: llegar a una conclusión usando evidencia y razonamiento

kinetic energy: the energy that an object has because it is moving

energía cinética: la energía que tiene un objeto porque se está moviendo

matter: anything that has mass and takes up space

materia: cualquier cosa que tenga masa y ocupe espacio

molecule: a group of atoms joined together in a particular way

molécula: un grupo de átomos unidos de una manera particular































Dumpling Dilemma: Oil or Water? E1

Dumpling Dilemma: Oil or Water?
Have you ever eaten the dumplings sometimes 
known as gyoza, or potstickers? These 
dumplings are made of meat or vegetables 
stu�ed into thin wrappers made of dough, and 
they can be cooked in di�erent ways. Boiling 
the dumplings in water makes the outsides of 
the dumplings soft, while deep-frying them in 
oil makes their outsides brown and crispy. Both 
methods involve cooking the potstickers in 
liquid, but the results are di�erent: one is soft 
and the other is crispy. Why is that?

The di�erence in texture between dumplings 
that are boiled in water and dumplings that 
are deep fried in oil is due to di�erences in 
how energy is transferred into water and oil. 
Like all substances, water and oil each need 
energy transferred to them in order to heat up. 
However, di�erent substances require di�erent 
amounts of energy transfer to reach the same 
temperature. One thing you might notice if 
you are cooking dumplings in water is that it 
takes a long time just to get water to boil–much 
longer than it takes to heat the same amount of 
cooking oil to the same temperature.

Changing the temperature of water isn’t easy—
it takes a lot of energy. That’s why it takes a 

long time to make a pot of water so hot that it 
boils: even if the burner on your stove is turned 
way up, a lot of energy needs to be transferred 
to the water before its temperature rises by 
even one degree. It takes much less energy 
to change the temperature of oil than it does 
to change the temperature of water, so if you 
transfer the same amount of energy to cooking 
oil and to water, the oil gets hot faster than the 
water does.

Dumplings that have been fried in oil have brown, crispy outsides, while dumplings that have been boiled in 
water are soft on the outside. Either way, they’re delicious!

  Substance    Energy required to heat   
   1kg from 20°C to 100°C

  Water    335 kJ

  Vegetable oil    134 kJ

  Air    80 kJ

  Sand    66 kJ

This chart shows examples of di�erent 
substances and the energy required to change 
their temperatures from 20°C to 100°C.

D
u

m
p

lin
g 

D
ile

m
m

a:
 O

il 
o

r 
W

at
er

? 
   

©
 2

0
18

 T
h

e 
R

eg
en

ts
 o

f t
h

e 
U

n
iv

er
si

ty
 o

f C
al

ifo
rn

ia
. A

ll 
ri

gh
ts

 r
es

er
ve

d
.  

 P
er

m
is

si
o

n 
gr

an
te

d 
to

 p
u

rc
h

as
er

 to
 p

h
ot

o
co

p
y 

fo
r 

cl
as

sr
o

o
m

 u
se

.  
 Im

ag
e 

C
re

d
it

: D
ig

iP
u

b
/G

et
ty

.








