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PLANNING

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

1 Preparation: 20 minutes 
Activity: 6 classes

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

How are roller 
coasters designed 
to provide fast, 
thrilling, and safe 
rides? 

What is the 
connection 
between potential 
and kinetic 
energy and the 
roller coaster 
ride? 

Roller coaster video 
with initial descent 
and loop 

Design challenge: 
Develop a model of a 
roller coaster within 
a set of criteria and 
constraints 

• Generate questions about how 
the car on the roller coaster 
moves. 

• Develop a driving question 
chart and activity summary 
chart. 

• Develop an engineering plan 
for their roller coaster model. 

• Test three different balls of 
different masses on their model 
roller coasters. 

• Measure mass 
• Measure distance 
• Investigate the effect of the 

mass of the ball on the speed 
on the roller coaster model. 

2 
 

Preparation: 15 minutes 
Activity: 7 classes

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

How does the 
mass of a ball 
affect its speed 
and distance? 

How does the 
mass of a ball 
affect the amount 
of friction 
between the ramp 
and the ball? 

Roller coaster video 
with initial descent 
and loop 

Design challenge: 
Develop a model of a 
roller coaster within 
a set of criteria and 
constraints

• Collect data to determine the 
effect of the mass of the ball on 
its motion down a ramp. 

• Collect data on the speed of 
each ball. 

• Collect data to determine the 
force applied by the different 
balls at the end of the ramp. 

• Collect data to determine how 
the mass of the ball affects 
the impact of its collision with 
sand. 

3

 

Preparation: 20 minutes 
Activity: 2 classes

Lesson 3A: 55–60 min.
Lesson 3B: 55–60 min.

How are the 
potential and 
kinetic energy 
transformations 
similar and 
different when 
comparing the 
motion of the 
roller coaster to 
the motion in a 
skate park? 

Roller coaster video 
with initial descent 
and loop 

Skateboarding on a 
half-pipe or ramp. 

• Use an interactive to make 
comparisons between potential 
and kinetic energy in a skate 
park and the roller coaster. 

• Use an interactive to determine 
the effect of the force of 
friction and thermal energy 
that leaves the system. 
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Students Figure Out How to: Practices/Crosscutting PE at Lesson Level and Assessment 

• Develop a sketched model of 
their initial ideas of how the 
roller coaster moves in the initial 
drop and loop. 

• Develop a scaled physical model 
of a roller coaster to meet 
criteria. 

• Design their roller coaster to 
accommodate three different 
balls with different mass. 

• Calculate speed using time and 
distance data.

• Analyze and interpret their data. 
• Identify kinetic and potential 

energy within the roller coaster 
system. 

Asking Questions and Defining 
Problems

Developing and Using Models

Analyzing and Interpreting Data

Constructing Explanations and 
Designing solutions

Scale, Proportion, and Quantity

Systems and System Models 

Energy and Matter 

PE at Lesson Level 
Explore the behavior of balls of different mass on 
a model roller coaster track. 

Formative Assessment 
Activity Pages
initial models
roller coaster plans
What We Think chart 
Science Talk

• Recognize and solve challenges 
of getting the three balls to 
complete the roller coaster ride 
on their models. 

• Construct explanations from 
their data to solve problems of 
the three balls of different mass 
on the roller coaster model. 

• Plan and carry out an 
investigation to determine how 
the mass of the ball affects the 
speed it travels and the force it 
exerts in a collision. 

Constructing Explanations and 
Designing Solutions

Analyzing and Interpreting Data

Planning and Carrying Out 
Investigations

Developing and Using Models

Obtaining, Evaluating, and 
Communicating Information

Cause and Effect

Scale, Proportion, and Quantity

Energy and Matter 

Systems and System Models

Patterns

PE at Lesson Level
Plan and carry out investigations into the effect of 
mass and friction on the motion of three different 
balls on a roller coaster track. 

Summative Assessment 
Activity Page
Science Talk 
Journal Entries
roller coaster models 
roller coaster criteria

• Determine the transfer of 
potential and kinetic energy in 
the skate park system and the 
roller coaster system. 

• Explore the energy transfer due 
to friction.

• Explore the thermal energy that 
is a result of friction within the 
skate park and roller coaster 
system. 

• Determine how friction affects 
the speed of the different balls 
as they travel along the track of 
the roller coaster. 

• Determine how energy is 
conserved in a system. 

Planning and Carrying Out 
Investigations

Developing and Using Models

Using Mathematics and 
Computational Thinking 

Engaging in Argument from 
Evidence

Constructing Explanations and 
Designing Solutions

Analyzing and Interpreting Data

Cause and Effect

Energy and Matter

Systems and System Models

Patterns

PE at Lesson Level
Use a simulation of motion in a skate park to 
make comparisons of potential and kinetic energy. 

Consider the effect of friction on the energy in the 
skate park and roller coaster systems. 

Summative Assessment
Activity Pages 
Journal Entries
Science Talk
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Activity Time to Complete Question Phenomena Students Will . . .

4 Preparation: 15 minutes
Activity: 5 classes 

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

How does 
wrapping our 
hands around the 
hand boiler make 
the liquid bubble 
and move up the 
corkscrew tubing? 

Motion of the liquid 
in a hand boiler

• Raise questions based on 
observations of the hand 
boiler 

• Mix hot and cold water 
to observe and collect 
data about the interaction 
between particles that are at 
different temperatures.

• Make observations of an 
apparatus that provides 
evidence that heat moves 
from warmer objects to 
colder objects. 

• Make observations to 
gather evidence that when 
the temperature of air is 
increased, the particles move 
more rapidly and can apply a 
force. 

5 Preparation: 20 minutes 
Activity: 5–6 classes

Lesson 5A: 55–60 min.
Lesson 5B: 55–60 min.,
2 classes
Lesson 5C: 55–60 min., 
2–3 classes 

How can we find 
out what causes 
the sunlight shining 
on the hand boiler 
to make the ethyl 
alcohol to move 
and bubble? 

How does the sun 
warm Earth? 

Motion of the liquid 
in a hand boiler 
when placed on 
black paper in the 
sunlight

• Raise questions based on 
observations of the hand 
boiler on black paper and in 
the sunlight.

• Carry out an investigation into 
the effect of sunlight on black 
and white boxes. 

• Plan and carry out an 
investigation about the 
effect of light on a variety of 
materials. 

6 Preparation: 15 minutes
Activity: 6 classes

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

What happens 
to light when it 
travels through 
different media? 

What is the effect 
of light traveling 
through water and 
glass? 

How are rainbows 
made? 

Sunlight streaming 
through clouds

Rainbows 

• Work collaboratively to 
demonstrate how light travels 
in a straight path. 

• Make observations of waves 
on water to apply to light and 
sound waves. 

• Use the Slinky toy as a model 
of waves. 

• Obtain information from text 
about light and how light 
travels. 

• Use simulations to determine 
the wavelength and 
frequency of waves and how 
energy travels in waves. 

• Make rainbows with prisms. 
• Conduct investigations into 

the effect traveling through 
different material has on 
light. 
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Students Figure Out How to: Practices/Crosscutting PE at Lesson Level and Assessment 

• Develop models of the motion 
of the liquid in the hand 
boiler. 

• Critique and ask questions 
based on observations of the 
models of others. 

• Gather information from 
investigation and text to 
figure out how the hand 
boiler works and Earth gets 
heated. 

• Write a scientific explanation 
based on evidence. 

• Apply their understanding 
of thermal energy and how 
the sun warms Earth to the 
engineering design challenge.

Asking Questions and Defining 
Problems 

Developing and Using Models

Planning and Carrying Out 
Investigations

Analyzing and Interpreting Data 

Constructing Explanations and 
Designing Solutions

Obtaining, Evaluating, and 
Communicating Information

Cause and Effect

Energy and Matter

Systems and System Models

PE at Lesson Level 
Obtain information through investigation and 
analyzing and interpreting data on the effect of 
adding thermal energy to a system. 

Formative Assessment
initial models and questions
Science Talk
Activity Pages

Summative Assessment 
Journal Entry 
Activity Pages 
Science Talk
final models

• Develop models of the motion 
of the liquid in the hand 
boiler on black paper and in 
the sunlight.

• Critique and ask questions 
based on observations of the 
models of others. 

• Analyze and interpret data 
from their investigations. 

• Construct explanations based 
on data. 

Asking Questions and Defining 
Problems 

Developing and Using Models

Planning and Carrying Out 
Investigations

Analyzing and Interpreting Data 

Constructing Explanations and 
Designing Solutions

Engaging in Argument from 
Evidence

Cause and Effect

Energy and Matter 

Structure and Function

Patterns

PE at Lesson Level
Use their understanding of the effect of thermal 
energy on matter to figure out the motion of the 
liquid in the hand boiler and how the sun warms 
Earth.

Formative Assessment
initial models and questions
Science Talk
Journal Entry

Summative Assessment 
investigations
Science Talk
Journal Entry
models

• Develop a model to explain 
why light from the sun creates 
streaks of light through the 
clouds. 

• Develop a demonstration, 
using given material, to 
demonstrate that light travels 
in a straight path. 

• Use scientific reasoning to 
determine that heat needs 
matter to move from place 
to place but light can travel 
through space (nothing). 

• Relate models of mechanical 
waves and waves on water to 
light waves. 

• Develop models of how 
rainbows are made. 

Asking Questions and Defining 
Problems 

Developing and Using Models

Planning and Carrying Out 
Investigations

Obtaining, Evaluating, and 
Communicating Information 

Constructing Explanations and 
Designing Solutions

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

Cause and Effect 

Structure and Function

Patterns

PE at Lesson Level
Develop and use a wave model to explain 
brightness, color, and bending of light as it travels 
through media. 

Formative Assessment
initial models and questions
Activity Page 
Science Talk
Journal Entry

Summative Assessment 
Activity Pages
demonstrations
Journal Entries
class chart 
Science Talk
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Activity Time to Complete Question Phenomena Students Will . . .

7 Preparation: 30 minutes
Activity: 5 classes 

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

How does 
ultraviolet light 
affect different 
materials?

How do scientists 
know that there is 
light beyond visible 
light?

Images of animals in the 
dark using infrared light 

Sunburned skin

• Review their 
understanding of how 
light is necessary for 
sight. 

• Relate the light they 
see to the visible light 
on the electromagnetic 
spectrum.

• Share ideas of how 
we can use special 
instruments to see in the 
dark. 

• Replicate the 
investigations of other 
scientists. 

• Use ultraviolet beads 
to determine where 
the effect of UV light is 
strongest. 

8 Preparation: 20 minutes 
Activity: 3–4 classes

Lesson 8: 55–60 min.,
3–4 classes

What energy 
transfers take 
place in a solar 
oven?

How can we solve 
a problem using 
energy from the 
sun? 

Engineering Design 
Challenge: Design a solar 
oven to meet criteria 

• Read the scenario to 
become familiar with the 
problem to solve. 

• Make a solar oven using 
the pizza box design.

• Work in groups to design, 
build, and promote their 
product. 
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Students Figure Out How to: Practices/Crosscutting PE at Lesson Level and Assessment 

• Collaborate and share ideas 
and questions about how we 
can use special instruments to 
see in the dark. 

• Categorize questions by 
content. 

• Obtain information from what 
other scientists have learned 
through reading and other 
media. 

• Use data to support the 
understanding that there 
is light beyond the visible 
spectrum. 

• Construct a scientific 
explanation based on 
evidence. 

• Plan and carry out an 
investigation into the strength 
of ultraviolet light in different 
areas. 

• Read a label on a sunscreen 
bottle.

Asking Questions and Defining 
Problems

Obtaining, Evaluating, and 
Communicating Information

Constructing Explanations and 
Designing Solutions

Developing and Using Models

Planning and Carrying Out 
Investigations 

Interdependence of Science, 
Engineering, and Technology

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

Cause and Effect 

Structure and Function

PE at Lesson Level 
Obtain information through investigation and text 
to provide evidence of light beyond the visible 
spectrum. 

Summative Assessment 
Journal Entry 
Activity Pages 
Science Talk
initial and final models
investigations 
research projects

• Collect data on the 
original design and make 
improvements to meet 
criteria,

• Present and explain how their 
ovens meet the criteria. 

• Develop and present an 
"infomercial" to sell their 
design. 

Developing and Using Models

Constructing Explanations and 
Designing Solutions

Analyzing and Interpreting Data

Planning and Carrying Out an 
Investigation

Energy and Matter

Interdependence of Science, 
Engineering, and Technology

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

Structure and Function

PE at Lesson Level
Use information from investigations and lessons to 
solve an engineering problem. 

Construct, test, and modify a device that uses energy 
from the sun to heat food. 

Summative Assessment 
models—solar ovens 
presentations/infomercials 
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