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Activity Time to Complete Questions Phenomena Summary: Students Will . . .

1 
Developing 
a Kinetic 
Particle 
Model 

Preparation: 20 minutes 
Activity: 4 classes

Lesson 1A: 55–60 min.,  
 2 classes
Lesson 1B: 55–60 min.
Lesson 1C: 55–60 min.

What are odors? 

How does an odor 
travel through 
material? 

"Something Stinks in 
Here" phenomenon.

Vanilla odor detected 
through a balloon. 

• Make observations of vanilla 
extract odor that travels through 
the walls of a balloon. 

• Make observations to determine 
that there is space between the 
particles of matter. 

• Make observations of what 
happens when two equal parts 
of water are combined. 

• Make observations of what 
happens when two equal 
parts of water and ethanol are 
combined. 

• Collect and analyze data when 
mixing different solids with 
water. 

2 
Heating 
Things Up! 

Preparation: 15 minutes 
Activity: 4 classes

Lesson 2A: 55–60 min.
Lesson 2B: 55–60 min.
Lesson 2C: 55–60 min.,
 2 classes
 

What are the 
particles that 
make up water? 

What happens 
when thermal 
energy is added 
or removed from 
water? 

How does shaking 
the balloon affect 
the strength of 
the odor detected 
through the 
balloon?

The odor of the 
vanilla is stronger 
after shaking the 
balloon, but no liquid 
vanilla appears on 
the outside of the 
balloon. 

The liquid in a 
thermometer moves 
up the tube when 
thermal energy is 
applied and moves 
down the tube when 
thermal energy is 
taken away. 

• Investigate the behavior of food 
coloring in hot water and cold 
water. 

• Observe the behavior of a 
density rod in hot water and 
cold water. 

• Make observations of the liquid 
in a thermometer when thermal 
energy is applied and removed. 

• Collect data over time intervals 
of the temperature of icy water 
when thermal energy is added. 

3
Density 
Matters 
 

Preparation: 20 minutes 
Activity: 6 classes

Lesson 3A: 55–60 min.,
 2 classes 
Lesson 3B: 55–60 min.,
 2 classes
Lesson 3C: 55–60 min. 
Lesson 3D: 55–60 min. 

How is density 
determined? 

How is density 
used to identify 
different 
substances?

How are sinking 
and floating 
related to our 
ideas about 
particles that 
make up matter? 

Why does ice 
float?

How does a hot 
air balloon lift off 
and float?

A can of Coke sinks 
and a can of Diet 
Coke floats. 

Ice floating in water. 

An iceberg floating 
and flipping. 

• Make observations and collect 
data on sink and float objects. 

• Use an interactive simulation to 
explore the density of different 
materials. 

• Measure the volume and mass 
of a variety of objects. 

• Gather information from a 
simulation that explains why ice 
floats. 
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Students Figure Out How to: Practices/Crosscutting PE at Lesson Level and Assessment 

• Develop a model to explain how 
the odor of the stinky socks filled 
the room. 

• Develop a model to explain 
how they can detect the odor of 
vanilla through the balloon. 

• Use observations and data to 
determine that there is space 
between the particles that make 
up matter. 

• Recognize patterns in data to 
develop a kinetic particle model 
that can be applied to future 
explanations of the behavior of 
matter. 

• Engage in productive Science 
Talk.

Constructing Explanations and 
Designing Solutions

Asking Questions and Defining 
Problems

Developing and Using Models

Analyzing and Interpreting Data

Planning and Carrying Out 
Investigations

Scale, Proportion, and Quantity

PE at Lesson Level 
Explore the behavior of matter to develop a 
particle model that can be applied in explaining 
how an odor is detected through material. 

Plan and carry out investigations into the effect of 
mixing liquids and mixing liquids and solids.

Formative Assessment 
Activity Pages
initial models
revisions to models
Science Talk

Summative Assessment
Activity Pages
final models

• Use evidence and information 
from investigations into the 
behavior of liquids and apply 
their thinking to gases. 

• Use evidence to determine that 
hot water is less dense than cold 
water. 

• Explain how a thermometer 
works based on their 
understanding of how thermal 
energy affects the motion of 
particles of matter. 

• Develop a model that explains 
why the shaking of the balloon 
increased the vanilla odor 
detected on the outside of the 
balloon. 

• Graph their data of the icy water. 
• Analyze and interpret their data 

from the icy water investigation.

Asking Questions and Defining 
Problems

Constructing Explanations and 
Designing Solutions

Analyzing and Interpreting Data

Developing and Using Models

Cause and Effect

Scale, Proportion, and Quantity

Energy and Matter 

PE at Lesson Level
Plan and carry out investigations into the effect of 
adding thermal energy to liquids.

Formative Assessment
Activity Pages
Science Talk

Summative Assessment 
Journal Entries
final models 
consensus model 

• Develop a model that explains 
why the Coke can sank and the 
Diet Coke can floated. 

• Use evidence and information 
from the interactive simulation 
to make revisions to their 
models. 

• Use measurement to calculate 
density. 

• Make connections between 
the density of objects and the 
effect of thermal energy on the 
behavior of particles. 

• Develop a model to explain why 
ice floats. 

Asking Questions and Defining 
Problems 

Developing and Using Models

Using Mathematics and 
Computational Thinking 

Analyzing and Interpreting Data 

Constructing Explanations and 
Designing Solutions

Obtaining, Evaluating, and 
Communicating Information 

Cause and Effect

Structure and Function

Patterns 

PE at Lesson Level
Use data and computations to determine the 
density of material and how thermal energy affects 
density. 

Formative Assessment
Activity Pages
Science Talk
class chart 

Summative Assessment
Activity Pages 
Journal Entry
final models 
Science Talk
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4
Layering 
Liquids - 
Density 
Challenge

Preparation: 15 minutes
Activity: 4 classes 

Lesson 4A: 55–60 min.,
 2 classes 
Lesson 4B: 55–60 min., 
 2 classes

Why does oil float 
on water?

When you shake the 
bottle of Italian salad 
dressing, the liquids layer 
in the bottle. 

• Investigate the layering of 
different liquids. 

• Determine the density 
of liquids and layer from 
greatest to least dense. 

• Investigate the viscosity 
of liquids compared to the 
density of liquids. 

5
What About 
Gases? 

Preparation: 20 minutes 
Activity: 3 classes

Lesson 5A: 55–60 min.,
 2 classes
Lesson 5B: 55–60 min.

How does the 
density of air 
change when 
thermal energy 
is applied and 
removed? 

What makes a 
helium balloon 
float? 

Flight of a hot air 
balloon. 

• Make observations of a 
hot air balloon taking off 
and in flight. 

• Investigate the effect of 
adding thermal energy 
and removing thermal 
energy to a soap bubble. 

• Make observations of a 
helium balloon. 

• Collect data that provide 
evidence of the effect of 
adding and taking away 
thermal energy. 

• Collect data to determine 
how much weight a 
helium balloon can carry. 

6
Combustion of 
Gasoline

Preparation: 15 minutes
Activity: 8-10 classes

Lesson 6A: 55–60 min.,
 2 classes
Lesson 6B: 55–60 min.,
 2 classes 
Lesson 6C: 55–60 min., 
 2–3 classes
Lesson 6D: 55–60 min.,
 2–3 classes 
Lesson 6E: 55–60 min. 

What happens to 
gasoline when it is 
burned? 

What happens 
when substances 
combine to form 
new substances? 

Scenario of filling up the 
family car with gasoline 
once a week. 

• Collaborate to develop a 
model of what happens to 
the gasoline in a car. 

• Make observations of a 
candle burning without 
and with a jar placed on 
top.

• Use Universal Indicator 
to determine if CO2 is 
a product of a candle 
burning. 

• Make observations of the 
oxidation of steel wool. 

• Obtain information about 
chemical change through 
text. 

• Collect data on 
temperature change 
during a chemical 
reaction. 
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Students Figure Out How to: Practices/Crosscutting PE at Lesson Level and Assessment 

• Develop a model to explain 
why the liquids in Italian salad 
dressing layer in the bottle 
and do not mix. 

• Apply understanding of 
density to layering of liquids. 

• Measure the mass and volume 
of liquids to calculate density. 

• Write a scientific explanation 
for the liquid layers using 
claim, evidence, and 
reasoning.

Developing and Using Models

Planning and Carrying Out 
Investigations

Analyzing and Interpreting Data 

Constructing Explanations and 
Designing Solutions

Patterns

PE at Lesson Level 
Obtain information through investigation and 
analyzing and interpreting data about the effect of the 
density of liquids and how they layer in a bottle. 

Formative Assessment
initial models
Science Talk

Summative Assessment 
Journal Entry 
Activity Pages 
Science Talk
final models

• Develop a model of how a 
hot air balloon takes off and 
floats in the air. 

• Carry out an investigation to 
find out the effect of adding 
and taking away thermal 
energy on air in a system. 

• Use information from 
their investigations to 
revise models and develop 
explanations.

• Use reasoning from their 
understanding of density and 
the effect of thermal energy 
to explain the hot air balloon. 

• Use mathematics to solve a 
problem. 

Developing and Using Models

Asking Questions and Defining 
Problems

Planning and Carrying Out 
Investigations

Using Mathematics and 
Computational Thinking 

Analyzing and Interpreting Data 

Constructing Explanations and 
Designing Solutions

Cause and Effect

Energy and Matter 

Systems and System Models

PE at Lesson Level
Use their understanding of the effect of thermal 
energy on matter and density of matter to explain the 
hot air balloon and helium balloon. 

Summative Assessment 
Activity Page
Science Talk
Journal Entry
models

• Identify the reactants in a 
burning candle.

• Identify the products in a 
burning candle. 

• Develop a scientific 
explanation for the reactants 
and products of a burning 
candle using claim, evidence, 
and reasoning. 

• Using the chemical formula 
for the wax candle, write an 
equation that demonstrates 
the reactants and products. 

• Plan and carry out an 
investigation into the burning 
of a substance that is mainly 
made of carbon, oxygen, and 
hydrogen. 

• Provide evidence of a 
chemical change. 

• Determine when a reaction is 
exothermic or endothermic. 

Developing and Using Models

Asking Questions and Defining 
Problems

Constructing Explanations and 
Designing Solutions

Engaging in Argument From 
Evidence 

Using Mathematics and 
Computational Thinking 

Analyzing and Interpreting Data 

Planning and Carrying Out 
Investigations

Scientific Models, Laws, 
Mechanisms, and Theories 
Explain Natural Phenomena

Obtaining, Evaluating, and 
Communicating Information

Energy and Matter 

Cause and Effect 

Scale, Proportion, and Quantity

PE at Lesson Level
Determine the reactants and products when a 
hydrocarbon burns. 

Determine when a reaction is exothermic or 
endothermic.

Formative Assessment
Activity Pages 
Science Talk 
Journal Entry

Summative Assessment 
Activity Pages
Journal Entries
Science Talk
model card activity
revised models
group charts 
class particles of matter statement
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7
Synthetic Fuels 

Preparation: 15 minutes
Activity: 6–8 classes 

Lesson 7A: 55–60 min.,
 2–3 classes 
Lesson 7B: 55–60 min., 
 2–3 classes
Lesson 7C: 55–60 min. 
Lesson 7D: 55–60 min.

How is E-85 fuel 
different from 
regular gasoline? 

What other types of 
fuel can be used in 
a car? 

What are the 
alternative fuels 
and how are they 
made? 

Some fuel pumps offer 
choices of E fuels and 
some fuel pumps offer 
regular and super 
gasoline. 

Bread dough rising.

• Make observations of 
pictures of the different 
options on fuel pumps. 

• Read an article about 
e-diesel fuel made from 
water and air. 

• Research to answer their 
questions about synthetic 
and natural fuels. 

• Make observations of 
how ethanol is made from 
sugar. 

• Engage in argument 
about renewable and 
nonrenewable resources. 

• Investigate how to make 
ethanol and CO2 from 
cereal and water. 

8
Energy Change 
during a 
Chemical 
Reaction 

Preparation: 20 minutes 
Activity: 3 classes

Lesson 8A: 55–60 min.,
 2 classes
Lesson 8B: 55–60 min. 

Why do we use 
gasoline as fuel? 

How can we 
develop a model 
that demonstrates 
when energy 
is released or 
absorbed? 

Observation of 
temperature change in a 
chemical reaction. 

Engineering Challenge: 
Develop a device that 
can be placed in a fish 
tank to transport clown 
fish at 22°–26°C for 20 
minutes. 

• Make observations 
of videos of chemical 
reactions that release a 
substantial amount of 
thermal energy. 

• Carry out investigations 
into temperature change 
in two different reactions. 

• Collect data on 
temperature change in 
two different reactions. 

• Carry out investigations 
into changing the 
variables to produce 
a greater change in 
temperature. 
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Students Figure Out How to: Practices/Crosscutting PE at Lesson Level and Assessment 

• Raise questions about the 
different options of e-fuels 
and regular fuels. 

• Obtain information from text 
about e-diesel and synthetic 
fuels. 

• Classify fuels as synthetic and 
natural. 

• Present their research 
findings. 

• Determine the benefits and 
pitfalls of synthetic and 
natural fuels. 

• Analyze the reaction between 
sugar and water to make 
ethanol. 

• Plan and carry out an 
investigation to find out which 
cereal will produce the most 
CO2 and ethanol. 

• Use evidence and reasoning 
to make a claim. 

Asking Questions and Defining 
Problems

Obtaining, Evaluating, and 
Communicating Information

Constructing Explanations and 
Designing Solutions

Developing and Using Models

Scientific Knowledge is Based on 
Empirical Evidence

Engage in Argument from 
Evidence

Planning and Carrying Out 
Investigations

Analyzing and Interpreting Data 

Energy and Matter

Interdependence of Science, 
Engineering, and Technology

Influence of Science, 
Engineering, and Technology on 
Society and the Natural World

Cause and Effect 

Scale, Proportion, and Quantity

PE at Lesson Level 
Obtain information through investigation and text to 
identify synthetic fuels and natural fuels. 

Formative Assessment
Activity Page
Science Talk

Summative Assessment 
Journal Entries 
Activity Pages 
Science Talk
initial and final models
group presentations

• Draw a model of what 
happened during the two 
different reactions. 

• Develop an understanding of 
the terms endothermic and 
exothermic. 

• Revise models based on new 
information. 

• Develop a model that 
explains how endothermic 
and exothermic reactions 
occur. 

• Develop a device that can 
be placed in a fish tank 
to transport clown fish at 
22°–26°C for 20 minutes. 

• Analyze and interpret data to 
solve a problem. 

Developing and Using Models

Scientific Knowledge Is Based On 
Empirical Evidence

Planning and Carrying Out 
Investigations

Constructing Explanations and 
Designing Solutions

Engage in Argument from 
Evidence

Analyzing and Interpreting Data

Energy and Matter

Scale, Proportion, and Quantity

Patterns

PE at Lesson Level
Use information from investigations into temperature 
change during a chemical reaction to solve a problem.

Construct, test, and modify a device that releases 
thermal energy by chemical processes. 

Summative Assessment 
Activity Pages
Science Talk
Journal Entry
models
heating devices 
presentations
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