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http://www.youtube.com/watch?v=DDOHfzLygdY


○ To join Amplify ES Group: W4PK-W466-63F5B

Schoology



Part 1



Ice Breaker! 

● Question:  In the chat, 
share one or two of the 
Science and Engineering 
Practices in NGSS. 



● Framing and Review

● Introducing the Unit

● Unit Internalization

● Identifying the Science and 
Engineering Practices 

● Closing

Plan for the day: Part 1 



Overarching goals
By the end of this workshop, you will be able to:

❏ Internalize the unit
❏ Identify the Science and Engineering Practices within the 

unit 



Next Generation Science Standards

© 2018 The Regents of the 
University of California

19

Designed to help students build a cohesive understanding of science 

What scientists want 
to know

Disciplinary Core Ideas

How scientists think

Crosscutting Concepts

What scientists do

Science and Engineering 
Practices



Next Generation Science Standards
Science and Engineering Practices

1. Asking questions (for science) and defining 
problems (for engineering)

2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational thinking
6. Constructing explanations (for science) and 

designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating 

information

❏ Identify the Science 
and Engineering 
Practices within the 
unit



Amplify Science Approach

Introduce a 
phenomenon and 
a related problem

Collect evidence
from multiple 

sources

Build increasingly
complex 

explanations

Apply knowledge 
to solve a 

different problem



● Framing and Review

● Introducing the Unit

● Unit Internalization

● Identifying the Science and 
Engineering Practices 

● Closing

Plan for the day: Part 1 
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Introducing the Scientific 
Phenomenon

Activity 1

15 MINLesson 1.1: Pre-Unit Assessment
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We are starting a new 
unit on communication.

We will study animals in 
a national park and work 
to explain how they 
communicate, or share 
information, underwater. 

Lesson 1.1: Pre-Unit Assessment Activity 1
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What do you know 
about dolphins?

Activity 1Lesson 1.1: Pre-Unit Assessment
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This is Blue Bay, a place 
where many bottlenose 
dolphins live. 

A bay is a section of a 
lake or the ocean that is 
formed by the shape of 
the shoreline. 

Activity 1Lesson 1.1: Pre-Unit Assessment
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This is a bottlenose 
dolphin family. 

These dolphins are very 
social and like to be 
around other dolphins. 
They usually stay close to 
their family members.

Activity 1Lesson 1.1: Pre-Unit Assessment
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The park has a superintendent who keeps 
track of the dolphins. She has observed the 
dolphins swimming in groups, and she often 
sees mother dolphins with their calves. 

She has noticed that the dolphins seem to be 
able to communicate using body language to 
signal when food or danger is nearby.

Activity 1Lesson 1.1: Pre-Unit Assessment
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Sometimes the mother 
dolphins leave their 
calves to search for food. 

Even when they are too 
far apart to see each 
other, somehow they still 
find each other again.

Activity 1Lesson 1.1: Pre-Unit Assessment
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The superintendent is not sure how 
signals could travel so far underwater.

Activity 1Lesson 1.1: Pre-Unit Assessment

How could the dolphins 
be sending signals that 
travel underwater?
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The park superintendent needs our help to 
study dolphin communication. 

We will be marine scientists whose job is to 
investigate more about dolphin 
communication.

Activity 1Lesson 1.1: Pre-Unit Assessment



© The Regents of the University of California. All rights reserved.
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Opportunities for students 
to extend their scientific 
thinking and practices 
outside the traditional 
realms of the science 
classroom.  

Ecosystem RestorationWaves, Energy and Information

Problem: How can a mother dolphin and her 
calf communicate underwater when they 
cannot see each other? How can humans use 
patterns to communicate?

Role: Marine Scientists
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Opportunities for students 
to extend their scientific 
thinking and practices 
outside the traditional 
realms of the science 
classroom.  

Ecosystem RestorationWaves, Energy and Information

Coherent Storylines
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Opportunities for students 
to extend their scientific 
thinking and practices 
outside the traditional 
realms of the science 
classroom.  

Ecosystem RestorationWaves, Energy and Information

Unit Question: How do organisms in an 
ecosystem get the matter and energy they 
need to grow and thrive?
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Opportunities for students 
to extend their scientific 
thinking and practices 
outside the traditional 
realms of the science 
classroom.  

Ecosystem RestorationExplaining the phenomenon: 
Science Concepts

What science concepts do you think 
students need to understand in order to 
explain the phenomenon?
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Level 3

Level 2

Level 1

Deep, causal 
understandingPrior knowledge

Waves, Energy and Information, Progress Build

A wave is a pattern of motion.

Sound energy travels through a 
material as a series of particle 
collisions.

Sound waves can differ in 
amplitude and wavelength.

Assumed prior knowledge (preconceptions): Students are likely to have encountered the idea that sound happens 
when a source vibrates. They will also likely know that there are many different sounds, and that a sound can be heard at a point 
away from where it originated.



● Framing and Review

● Introducing the Unit

● Unit Internalization

● Identifying the Science and 
Engineering Practices 

● Closing

Plan for the day: Part 1 



Navigate to the Unit Page
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Key Unit Guide Documents for Planning
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1

2 3

Unit Guide resources: 
● Unit Overview
● Unit Map
● Coherence Flowchart

4 5

Unit Guide resources: 
● Lesson Overview 

Compilation 
● Unit Overview

6
Unit Guide resources: 

● Unit Map

7

Unit Guide resources: 
● 3D Statements at the 

Unit Level
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How can a mother dolphin and her calf communicate 
underwater when they cannot see each other? How can 
humans use patterns to communicate?

Waves, Energy and Information

Exploring patterns in communication enables students 
to see how waves, energy, and information play roles in 
their everyday lives. It allows students to engage deeply 
in essential disciplinary core ideas about sound waves 
and information technologies

Marine Scientist

How do waves transfer information from one place 
to another?

Dolphins make their own signature whistles. Each signature whistle has a certain pattern of wavelengths. When 
the wavelength of a sound is different, dolphins hear the sound at a different pitch. This means that dolphins hear 
certain patterns of pitches when they hear a signature whistle. The calf recognizes his mother’s signature whistle 
and knows to respond.

Using physical and computer models to observe and analyze patterns (patterns), students figure out how 
sound travels as a wave (energy and matter). They apply that knowledge to explain how dolphins in the 
fictional Blue Bay send and receive signals underwater when separated (energy and matter) and how humans 
encode, send, and receive patterns of information for efficient communication across distances (patterns; scale, 
proportion, and quantity).



● Framing and Review

● Introducing the Unit

● Unit Internalization

● Identifying the Science and 
Engineering Practices 

● Closing

Plan for the day: Part 1 
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 Key Documents for Planning Work Time



Using physical and computer models to observe and analyze patterns (patterns), 
students figure out how sound travels as a wave (energy and matter). They 
apply that knowledge to explain how dolphins in the fictional Blue Bay send and 
receive signals underwater when separated (energy and matter) and how 
humans encode, send, and receive patterns of information for efficient 
communication across distances (patterns; scale, proportion, and quantity)

Unit 3D Statements



Using physical and computer models to observe and analyze patterns (patterns), 
students figure out how sound travels as a wave (energy and matter). They 
apply that knowledge to explain how dolphins in the fictional Blue Bay send and 
receive signals underwater when separated (energy and matter) and how 
humans encode, send, and receive patterns of information for efficient 
communication across distances (patterns; scale, proportion, and quantity)

Unit 3D Statements



Waves, Energy and Information   
Science & Engineering Practices

Using physical and computer 
models to observe and 
analyze patterns

UNIT

Explain

These are the two main categories of Science 
and Engineering Practices that the students 
will be engaged with in this unit. 



Waves, Energy and Information



Chapter Level

Chapter 1: How does a mother dolphin communicate with her calf across a distance?

Students use models to investigate waves and how sound travels (patterns; energy and matter). 
They figure out that sound energy travels as a wave from a source to a listener (patterns, energy and 
matter). Students create initial Sound Diagrams models, and the class constructs an initial scientific 
explanation about how a mother dolphin uses sound to communicate underwater with her calf across 
a distance (energy and matter; scale, proportion, and quantity).

Chapter 1 3D Statements
 



Science & Engineering Practices

Using physical and computer 
models to observe and analyze 
patterns

Chapter 2

Chapter 4

Chapter 2

Waves, Energy and 
Information,  Unit SEP

Explain

Chapter 3 Chapter 3

Chapter 1: Use models, create 
initial Sound Diagram models

Chapter 4

Chapter 1: Construct an 
initial scientific explanation



 Chapter 1 Overview
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3D Statements Work time
1. Go to the  3D Statement 

on the Unit Page. 
2. Look at the 3D Statement 

for each chapter 
3. Identify  the Science and 

Engineering Practices 
for each chapter.

4. Categorize them.  



Let’s Review 

Using physical and computer 
models to observe and analyze 
patterns

Waves, Energy and 
Information, Unit SEP

Explain

Chapter 3: Working with the 
Sound Waves Simulation and 
reading information,revise 
their Sound Diagrams models

Chapter 4:

 scientific explanations

Chapter 2: Use models 
and conduct hands-on 

investigations, revise their 
Sound Diagrams models

Chapter 1: Use models, 
create initial Sound 
Diagram models

Chapter 1: Construct an 
initial scientific 
explanation

Chapter 2: Construct their 
own scientific explanation

Chapter 3: Revise  
scientific explanations

Chapter 4: Send and 
receive messages by using 
the Code Communicator 
Tool



Questions? 



Science & Engineering Practices: 

Building the practices incrementally, 
chapter by chapter. 



● Framing and Review

● Introducing the Unit

● Unit Internalization

● Identifying the Science and 
Engineering Practices 

● Closing

Plan for the day: Part 1 



Overarching goals
By the end of this workshop, you will be able to:

❏ Internalize the unit
❏ Identify the Science and Engineering Practices within the 

unit
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Additional resources 

Caregivers

Caregivers

https://amplify.com/science-caregivers
https://amplify.com/science-caregivers
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LAUSD Microsite- 
https://amplify.com/lausd-science



Additional resources and ongoing support

Customer Care

Seek information specific to 
enrollment and rosters, technical 
support, materials and kits, and 
teaching support, weekdays 
7AM-10PM EST and weekends 
10AM-6PM EST.

help@amplify.com

800-823-1969

Amplify Chat



End of Part 1



Unit 4: Waves, Energy and Information
(with a focus on SEP)
Grade 4, Part 2

School/District Name: LAUSD
Date: 
Presented by: 



Part 2



Overarching goals
By the end of this workshop, you will be able to:

❏ Identify the Science and Engineering Practices within a 
lesson and how they are taught.

❏ Apply this knowledge to prepare to teach.



● Review

● Science and Engineering 
Practices within a lesson

● Lesson Planning

● Closing

Plan for the day: Part 2 



Next Generation Science Standards

© 2018 The Regents of the 
University of California

73

Designed to help students build a cohesive understanding of science 

What scientists want 
to know

Disciplinary Core Ideas

How scientists think

Crosscutting Concepts

What scientists do

Science and Engineering 
Practices



Next Generation Science Standards
Science and Engineering Practices

1. Asking questions (for science) and defining 
problems (for engineering)

2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational thinking
6. Constructing explanations (for science) and 

designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating 

information

❏ Identify the Science 
and Engineering 
Practices within the 
unit
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Opportunities for students 
to extend their scientific 
thinking and practices 
outside the traditional 
realms of the science 
classroom.  

Ecosystem RestorationWaves, Energy and Information

Problem: How can a mother dolphin and her 
calf communicate underwater when they 
cannot see each other? How can humans use 
patterns to communicate?

Role: Marine Scientists



Using physical and computer models to observe and analyze patterns (patterns), 
students figure out how sound travels as a wave (energy and matter). They 
apply that knowledge to explain how dolphins in the fictional Blue Bay send and 
receive signals underwater when separated (energy and matter) and how 
humans encode, send, and receive patterns of information for efficient 
communication across distances (patterns; scale, proportion, and quantity)

Unit 3D Statements



Chapter Level

Chapter 1: How does a mother dolphin communicate with her calf across a distance?

Students use models to investigate waves and how sound travels (patterns; energy and matter). 
They figure out that sound energy travels as a wave from a source to a listener (patterns, energy and 
matter). Students create initial Sound Diagrams models, and the class constructs an initial scientific 
explanation about how a mother dolphin uses sound to communicate underwater with her calf across 
a distance (energy and matter; scale, proportion, and quantity).

Chapter 1 3D Statements
 



Let’s Review 

Using physical and computer 
models to observe and analyze 
patterns

Waves, Energy and 
Information, Unit SEP

Explain

Chapter 3: Working with the 
Sound Waves Simulation and 
reading information,revise 
their Sound Diagrams models

Chapter 4:

 scientific explanations

Chapter 2: Use models 
and conduct hands-on 

investigations, revise their 
Sound Diagrams models

Chapter 1: Use models, 
create initial Sound 
Diagram models

Chapter 1: Construct an 
initial scientific 
explanation

Chapter 2: Construct their 
own scientific explanation

Chapter 3: Revise  
scientific explanations

Chapter 4: Send and 
receive messages by using 
the Code Communicator 
Tool



● Review

● Science and Engineering 
Practices within a lesson

● Lesson Planning

● Closing

Plan for the day: Part 2 



Waves, Energy and Information 



 3D Statements, Lesson 1.1

Students explain what they know about sound and analyze a diagram of a 

sound wave (patterns).
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Grade 4 | Waves, Energy, and Information

Lesson 1.1: Pre-Unit 
Assessment
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Introducing the Scientific 
Phenomenon

Activity 1

15 MINLesson 1.1: Pre-Unit Assessment
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We are starting a new 
unit on communication.

We will study animals in 
a national park and work 
to explain how they 
communicate, or share 
information, underwater. 

Lesson 1.1: Pre-Unit Assessment Activity 1
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What do you know 
about dolphins?

Activity 1Lesson 1.1: Pre-Unit Assessment
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This is Blue Bay, a place 
where many bottlenose 
dolphins live. 

A bay is a section of a 
lake or the ocean that is 
formed by the shape of 
the shoreline. 

Activity 1Lesson 1.1: Pre-Unit Assessment
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This is a bottlenose 
dolphin family. 

These dolphins are very 
social and like to be 
around other dolphins. 
They usually stay close to 
their family members.

Activity 1Lesson 1.1: Pre-Unit Assessment
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The park has a superintendent who keeps 
track of the dolphins. She has observed the 
dolphins swimming in groups, and she often 
sees mother dolphins with their calves. 

She has noticed that the dolphins seem to be 
able to communicate using body language to 
signal when food or danger is nearby.

Activity 1Lesson 1.1: Pre-Unit Assessment



© The Regents of the University of California. All rights reserved.

Sometimes the mother 
dolphins leave their 
calves to search for food. 

Even when they are too 
far apart to see each 
other, somehow they still 
find each other again.

Activity 1Lesson 1.1: Pre-Unit Assessment
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The superintendent is not sure how 
signals could travel so far underwater.

Activity 1Lesson 1.1: Pre-Unit Assessment

How could the dolphins 
be sending signals that 
travel underwater?
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The park superintendent needs our help to 
study dolphin communication. 

We will be marine scientists whose job is to 
investigate more about dolphin 
communication.

Activity 1Lesson 1.1: Pre-Unit Assessment



© The Regents of the University of California. All rights reserved.
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Chapter 1 Question
How does a mother dolphin communicate with 
her calf across a distance?

Activity 1Lesson 1.1: Pre-Unit Assessment
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communicate

Vocabulary

Activity 1Lesson 1.1: Pre-Unit Assessment

to share information
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Thinking About Forms 
of Communication

Activity 2

10 MINLesson 1.1: Pre-Unit Assessment
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We are trying to figure out how dolphins can 
communicate across a distance, when they 
are too far apart to see each other.

Let’s start by thinking about how people can 
communicate when they can’t see each other. 
I’m going to ask two volunteers to help act 
this out for us.

Activity 2Lesson 1.1: Pre-Unit Assessment
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Student 1: 
Stay seated and close your eyes.

Student 2: 
Move to a new location so Student 1 doesn't know 
where you are standing.

The rest of the class: 
Help Student 1 figure out where Student 2 is located. 

Think of as many ways as you can for them to 
communicate with each other, even though Student 1 
can’t see Student 2.

Demonstrating Forms of Communication

Activity 2Lesson 1.1: Pre-Unit Assessment
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We identified talking and making 
sounds as two ways to communicate. 

How might the dolphins 
be communicating?

Activity 2Lesson 1.1: Pre-Unit Assessment
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Dolphin Communication
Activity 3

10 MINLesson 1.1: Pre-Unit Assessment
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We think the dolphins may be communicating 
using sound.

One way marine scientists study dolphin 
communication by listening to and recording 
sounds dolphins make in the wild. We will 
listen to some recordings of dolphin sounds 
to find out more.

Activity 3Lesson 1.1: Pre-Unit Assessment
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We are going to use 
Investigation Notebooks, 
just like scientists use.

Activity 3Lesson 1.1: Pre-Unit Assessment
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investigate

Vocabulary

Activity 3Lesson 1.1: Pre-Unit Assessment

 to try to learn more about something
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Turn to page 3 in your notebooks.

Activity 3Lesson 1.1: Pre-Unit Assessment

As we listen to the 
dolphin calls, we will 
record our observations.
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Record your 
observations in your 
notebooks as you listen 
to each dolphin call.

Activity 3Lesson 1.1: Pre-Unit Assessment

https://docs.google.com/file/d/1TzeIAfG3TCsSBUOW-3Y4J5XeVjVbzg3c/preview
https://docs.google.com/file/d/1Qui-HKP1qlhnxWutZVIzlY9vFcmFb_uA/preview
https://docs.google.com/file/d/1hTSSxvYgBS2H_Su3ljMs-5kQSCyzhwed/preview


© The Regents of the University of California. All rights reserved.

What observations did 
you make about the 
dolphin calls? 

Activity 3Lesson 1.1: Pre-Unit Assessment
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We think the dolphins might be using sound to communicate. 

How is it possible to use sound to signal to 
one another underwater? 

Does sound travel underwater?

Activity 3Lesson 1.1: Pre-Unit Assessment
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In this unit, we’re going to 
investigate how sound 
can travel between a 
mother dolphin and her 
calf underwater.

Activity 3Lesson 1.1: Pre-Unit Assessment
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Writing Initial 
Explanations

Activity 4

20 MINLesson 1.1: Pre-Unit Assessment
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Before we continue the 
unit, you are going to 
write your first ideas 
about sound. 

Activity 4Lesson 1.1: Pre-Unit Assessment
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There are three pages for 
writing, with one page for 
each question. 

You can use the diagram 
of the sound on the first 
page to explain your 
thinking.

Activity 4Lesson 1.1: Pre-Unit Assessment
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On the last page, there is 
a box for you to make a 
drawing if it helps you 
explain your thinking.

Activity 4Lesson 1.1: Pre-Unit Assessment



© The Regents of the University of California. All rights reserved.

Write to explain what you 
think happened.

Use the diagram to help 
you explain.

Activity 4Lesson 1.1: Pre-Unit Assessment
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End of Lesson 

Published and Distributed by Amplify. www.amplify.com

Lesson 1.1: Pre-Unit Assessment



Science and Engineering Practices

Describe the science and 
engineering practices the students 
were engaged in during this lesson. 



Science & Engineering Practices

Chapter 1: Use models, 
create initial Sound Diagram 

models

Lesson 1: 
What - Write their initial explanation about 
sound 
 How - Pre-Unit Assessment

Lesson 1: 
What -  Analyze a diagram
How - Analyzing a diagram of the sound wave 
and providing an explanation in the Pre-Unit 
assessment. 

Chapter 1: How does a mother dolphin 
communicate with her calf across a distance?

Chapter 1: Explain



  Lesson Brief 



● Review

● Science and Engineering 
Practices within a lesson

● Lesson Planning

● Closing

Plan for the day: Part 2 
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3D Statements Lesson Work time

1. Identify what  
Science and 
Engineering 
Practices are 
addressed in each 
lesson in Chapter 
One. 

2. Identify how the  
Science and 
Engineering 
Practices are 
addressed 
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3D Statements Share Out
Share the what and 
how of the Science 
and Engineering 
Practices addressed 
in each lesson.



Science & Engineering Practices

Chapter 1: Use models, 
create initial Sound Diagram 
model

Lesson 1.1 
What - Write their initial argument 

How - Pre-Unit Assessment

Lesson 1.1 
What - Explore a digital model 
How - Sim exploration

Chapter 1: How does a mother dolphin 
communicate with her calf across a distance?

 
Chapter 1: Construct an initial 

scientific explanation

Lesson 1.2 
What -  Use physical models to observe
How -  Using a rope and a spring toy as models allows students to 
observe patterns in the motion of waves

Lesson 1.3 
What - N/A 
How - N/A

Lesson 1.2
What - N/A
How - N/A

Lesson 1.3
What - Obtain and evaluate information
How - Students read the book Warning: Tsunami! 



Science & Engineering Practices

Chapter 1: Use models, 
create initial Sound Diagram 
model

Chapter 1:  How does a mother dolphin 
communicate with her calf across a distance?

Chapter 1: Construct an initial 
scientific explanation

Lesson 1.4 
What - Engage with a variety of wave models
How - The Sound Waves Simulation is introduced as a model to help 
students observe and understand something that cannot be 
seen—sound waves.

Lesson 1.4 
What - N/A
How -  N/A

Lesson 1.5 
What - N/A
How - N/A

Lesson 1.5
What -  Construct a scientific explanation
How - Students are introduced to scientific explanations, and 
the teacher leads the class in writing a scientific explanation to 
answer the Chapter 1 Question.



Standards at a Glance



Next Generation Science Standards
Science and Engineering Practices

1. Asking questions (for science) and defining 
problems (for engineering) 

2. Developing and using models
3. Planning and carrying out investigations 
4. Analyzing and interpreting data
5. Using mathematics and computational thinking
6. Constructing explanations (for science) and 

designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating 

information 

❏ unit

Ch. 1-4

Ch. 1-4
Ch. 1,3,4

Ch. 1-4

Ch. 1-4

Ch. 3,4

Ch. 1,3, 

Ch. 1- 4



Science & Engineering Practices: 

Building the practices incrementally, 
lesson by lesson, chapter by chapter.



Questions? 



● Review

● Science and Engineering 
Practices within a lesson

● Lesson Planning

● Closing

Plan for the day: Part 2 



Overarching goals
By the end of this workshop, you will be able to:

❏ Identify the Science and Engineering Practices within a 
lesson and how they are taught.

❏ Apply this knowledge to prepare to teach.



Closing reflection

Head: something you’ll keep in mind

Heart: something you’re feeling

Feet: something you’re planning to do

Based on our work today, share: 

�� 

��
��
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LAUSD Microsite- 
https://amplify.com/lausd-science



Additional resources and ongoing support

Customer Care

Seek information specific to 
enrollment and rosters, technical 
support, materials and kits, and 
teaching support, weekdays 
7AM-10PM EST and weekends 
10AM-6PM EST.

help@amplify.com

800-823-1969

Amplify Chat



End of Part 2


