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Built for new science standards
and three-dimensional learning

The Next Generation Science Standards have raised the bar in science education.
We set out to create a science program that educators can leverage to bring three-
dimensional learning to life for their students. Educators who adopt Amplify Science
have access to a comprehensive curriculum complete with detailed lesson plans,
hands-on activities and materials, digital tools, embedded assessments, and robust
teacher supports.

Amplify Science meets higher expectations for
science teaching and learning:

* Anchor phenomena, explored through diverse
interdisciplinary contexts, serve as the foundation
for compelling, coherent storylines.

Research-based multimodal learning allows students
to develop expertise in all Science and Engineering
Practices (SEPs) and deep understanding of
Disciplinary Core ldeas (DCIs) and Crosscutting
Concepts (CCCs) through experiences

within a wide variety of contexts.

Modeling tools enable students to create, and later
revise, visualizations of their ideas of key scientific
phenomena at critical points in the curriculum.

* Embedded engineering in units focused on engineering
and technology emphasize that there’s not always
one right answer, as students balance competing
constraints to design the best justifiable solutions.
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ABOUT THE PROGRAM

Hear from our program authors

For 15 years, I've been fortunate to lead an outstanding team of
scientists and educators as director of the Learning Design Group at
UC Berkeley’s Lawrence Hall of Science. We are extremely proud of
Amplify Science and appreciate your taking the time to review the
program. We developed Amplify Science to reflect the latest thinking
and research about science teaching and learning. Along the way, we
undertook extensive field testing to ensure our new program works
well in real classrooms, with real students and teachers.

I think you’ll find that Amplify Science stands apart from other

middle school science programs in the following ways: a research-
based, multimodal pedagogical approach where students learn to think
like scientists and engineers by investigating real-world problems;

a balanced blend of hands-on, digital, and literacy activities that are
highly engaging and effective; embedded assessments that support
differentiation for diverse learners; and robust teacher support for
successful implementation. | hope you enjoy exploring the curriculum
as much as we enjoyed creating it.

Sincerely,

Jacqueline Barber

Director, Learning Design Group,
Lawrence Hall of Science
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ABOUT THE PROGRAM PROGRAM STRUCTURE

Grounded in research
and proven effective

UC Berkeley’s Lawrence Hall of Science, the authors behind
Amplify Science, developed the Do, Talk, Read, Write,
Visualize approach, and gold-standard research shows that
it works. Our own efficacy research is pretty exciting, too.

Instructional model

Amplify Science is rooted in the research-based, * Students using a Do, Talk, Read, Write approach
iterative Do, Talk, Read, Write, Visualize model of significantly outperformed other students receiving
learning. Three third-party gold-standard studies their usual science instruction in the areas of science
provide evidence that students who learn through content knowledge and science vocabulary.

the Do, Talk, Read, Write approach (used in the * English Language Learners (ELLSs) significantly

Seeds of Science/Roots of Reading® program, outperformed other ELLs in science content knowledge

Science approach) saw the following benefits:

60%

B Do-Talk-Read-Write approach
M Business-as-usual approach

40%

20%

Percent increase

0%

Science content knowledge

Source: Cervetti, Barber, Dorph, Pearson, & Goldschmidt, 2012; Duesbury, Werblow, & Twyman, 2011;
Wang & Herman, 2005
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Engineering design

Engineering design solves complex problems by applying science
principles to the design of functional solutions, and iteratively testing
those solutions to determine how well they meet pre-set criteria. All
Amplify Science engineering design units are structured to make the
development of such solutions the central focus.

Argumentation (grades 3-5)

These Amplify Science units emphasize opportunities for students
to engage in the practice of argumentation. As students move up the
K—5 grades, they focus on important aspects of argumentation in an
intentional sequence.

Grade 4

Balancing Forces Energy Conversions

22 lessons 22 lessons

Inheritance and Traits Vision and Light

22 lessons 22 lessons

Environments
and Survival

22 lessons

Weather and Climate

22 lessons

Earth’s Features

22 lessons

Waves, Energy,
and Information

22 lessons

Grade 5

Patterns of Earth and Sky

22 lessons

Modeling Matter

22 lessons

The Earth System

26 lessons

Ecosystem Restoration

22 lessons
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ABOUT THE PROGRAM

Phenomena and student
roles in grades K-5

In every Amplify Science unit, students take on the role of

scientists or engineers—marine biologists, geologists, water

resource engineers, and more—to solve a real-world problem.

These engaging roles and phenomena bring science to life in

your classroom.

Examples

KINDERGARTEN
Pushes and Pulis

How can we create a pinball machine for
our class?

Anchor phenomenon: Pinball machines
allow people to control the direction and
strength of forces on a ball.

Students take on the role of pinball
machine engineers as they investigate
the effects of forces on the motion of an
object. They conduct tests in their own
prototypes (models) of a pinball machine
and use what they learn to contribute to
the design of a class pinball machine. Over
the course of the unit, students construct a
foundational understanding of why things
move in different ways.

16 | AmplifyScience

GRADE 1
Animal and Plant Defenses

How can a sea turtle survive in the ocean
after an aquarium releases it?

Anchor phenomenon: Spruce the Sea
Turtle lives in an aquarium and will soon be
released back into the ocean, where she will
survive despite ocean predators.

Students play the role of marine
scientists. In their role, students apply their
understanding of plant and animal defense
structures to explain to aquarium visitors
how a sea turtle and her offspring can
defend themselves from ocean predators
when they are released into the wild.

GRADE 2

Changing Landforms

Why is the edge of the ocean cliff closer to
the flagpole than it used to be?

Anchor phenomenon: The cliff that
Oceanside Recreation Center is situated on
appears to be receding over time.

The director of the Oceanside Recreation
Center gets a scare when a nearby cliff
collapses overnight. Research reveals
that the distance between the recreation
center’s flagpole and the edge of the cliff
has changed over time. Students play
the role of geologists and work to figure
out why the cliff has changed over time.
Based on what they learn about erosion,
they advise on whether it is safe to keep
the center open even though the cliff

is changing.


















ENGAGING MATERIALS

Hands-on investigations
in grades K-5

Hands-on learning is an essential part of Amplify Science, and is integrated

into every unit. Students actively participate in science, playing the roles

of scientists and engineers as they gather evidence, think critically, solve

problems, and develop and defend claims about the world around them.

Every unit includes hands-on investigations that are critical to achieving

the unit’s learning goals.

Examples

KINDERGARTEN
Pushes and Pulls

Showcasing the Box Models (Lesson 5.3)

In Lesson 5.2 of Pushes and Pulls, students
synthesize what they have figured out about
force and motion to create a culminating
design for their pinball machine models.
Students incorporate a launcher, flippers,
and bumpers into their model to help their
pinball reach a target. Students then test
their models to observe whether or not their
solutions work as expected, and then make
any additional modifications as necessary.

22 | AmplifyScience

GRADE 1
Light and Sound

Investigating Materials That Do Not Block
(Lesson 3.1)

By Lesson 3.1 of Light and Sound, students
have figured out that not all materials block
light to create a dark area on a surface.
Partners use their Investigation Kits to test
non-blocking materials (clear plastic, tinted
plastic, and wax paper) in comparison to
cardboard, a known blocking material.
Students use their observations of these
materials comparisons to discuss what
may cause variation in the brightness of the
areas created on a surface.

GRADE 2

Properties of Materials

Making Our Second Glue and Setting Up
Tests (Lesson 3.5)

In Lesson 3.5 of Properties of Materials,
students apply the evidence that they

have collected about the properties of glue
ingredients to create a recipe for a glue that
meets a series of design goals. Students
use available ingredients to create their
unigue glue and then set up a fair test with
partners that will allow them to compare
the properties of their glues.

~
L] Go ONLINE

For a complete materials list and to see more
example activities, visit amplify.com/sciencek5.
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L] Go ONLINE

Preview all Student Books in grades K-5
at amplify.com/sciencek5.













ENGAGING MATERIALS

Digital resources

Students have access to a variety of digital tools to enrich their
learning throughout the Amplify Science K-5 program.

Grades K-1

In kindergarten and grade 1, students observe
various types of media (videos, images, etc.)
through teacher projections. In these grade levels,
however, students are not expected to access their
own digital experiences.

Grades 2-3

In grades 2 and 3, some student-facing technology
is available, with four to five lessons per unit that
have activities where students can use science
practice tools to to aid in the modeling, graphing,
and sorting of information related to the unit's
central problem. (A unit has 22 lessons total.)

Grades 4-5

Students in grades 4 and 5 use digital tools and
simulations more frequently, with 30-40 percent of
lessons including opportunities to use a digital tool.

28 | AmplifyScience



Videos

Videos are incorporated into Amplify Science units
across grades K—5. Whenever a video is present, the
teacher projects the video to the students from their
own device. Students are never prompted to access
videos themselves in Amplify Science grades K—5.

If a teacher does not have internet access in the
classroom, they can download videos before class.

EXPLAINING CONCEPTS:

Floating Train

Practice Tools

A collection of unit-specific digital apps, Practice Tools include simple
drag-and-drop activities or easy-to-use data-entry tools to aid students
with sorting, modeling, or visualizing information. Practice Tools are
included in each unit in grades 2—5, appearing in approximately three
to five lessons per unit.

¢—— Modeling Tool

DataTool T —°
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ENGAGING MATERIALS

Teacher’s Guides

Every unit of Amplify Science includes a comprehensive Teacher’s
Guide containing lesson plans, differentiation strategies, and
other instructional supports and resources at the unit, lesson, and
individual activity levels.

Plan for instruction

Teachers can access their lesson plans through
the print or digital Teacher's Guides. Both
formats include the same unit-level overview and
preparation information, as well as step-by-step
instructions for every activity in every lesson.

The Teacher’s Guide contains step-by-step
teaching instructions, which include:

* Teacher Supports, which note background
information, pedagogical rationale, or instructional
suggestions for the teacher.

* Possible Responses, which provide information
about how to evaluate student work. These are
found at the end of the Activity in a shaded box.

* On-the-Fly Assessments, which offer guidance for
using formative assessment opportunities.

A Spanish add-on license gives teachers access to lesson
projections, PDFs of print materials, and recommended in-class
“teacher talk” moments in Spanish.

30 | AmplifyScience




ENGAGING MATERIALS TEACHER’S GUIDE

Grade 3 | Balancing

Lesson 1.2#Making an Object
( ) Moveg

L] Go ONLINE

Log into the digital Teacher’s Guide and
explore digital tools in Amplify Science _ N oo
at amplify.com/sciencek5. - aquariums?

Deliver instruction

_

Then, we used water as a model for
energy and we tried to fill three cups.

]

What did we learn from
those two investigations?

Classroom Slides

To make planning and delivering instruction faster and

easier, Amplify has developed Classroom Slides for all K-5
lessons. Each lesson comes with a downloadable and editable
PowerPoint file to help guide teachers and their students
through the lesson with clearly-sequenced, engaging, and
easy-to-follow images, videos, questions, and instructions.

Classroom Slides allow teachers to easily customize their
lessons and streamline the in-class presentation experience.
Slides take key lesson content—including student-facing
questions, teacher prompts, activity transitions, and

i L i . In this unit, we're going
visuals—and put it in a logical sequence. At any time, to take a closer look at
teachers can feel free to change the wording, paste in Wi stas and o hies

we observe to help us
a new visual, or link to their favorite YouTube video. solve a mystery.
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IN YOUR CLASSROOM

Deep dive:

Pushes and Pulls

Take a closer look at the lessons and activities in the

“Pushes and Pulls” unit.

CHAPTER 1 - DAY 1

Lesson 1.1
Pre-Unit Assessment

CHAPTER 2 - DAY 6

Lesson 2.1
Exploring Shorter and
Longer Distances

DAY 11

Lesson 3.3
Direction and Strength

DAY 16

Lesson 4.3
Flippers and Bumpers

DAY 21

Lesson 6.2
A Busy Day in Pushville

36 | AmplifyScience

DAY 2

Lesson 1.2
Talking About Forces

DAY 7

Lesson 2.2

Strong and Gentle Forces

DAY 12

Lesson 3.4
Targets in the Box Model

CHAPTER 5 - DAY 17

Lesson 5.1

Room 4 Solves a Problem

DAY 22

Lesson 6.3
End-of-Unit Assessment

DAY 3

Lesson1.3
Forces Happen Between Two Objects

DAY 8

Lesson 2.3
Designing a New Launcher

DAY 13

Lesson 3.5
Applying Strength and Direction

DAY 18

Lesson 5.2
Testing and Improving Our Box Models



Lesson 1.4 Lesson 1.5 Lesson includes a reading
We Are Engineers Writing About Forces activity with Student Books

Lessonincludes a

Lesson 3.1 Lesson 3.2 hands-on investigation
Movement in Different Directions Building with Forces

Lesson includes scientific
writing activity

Lesson 4.1 Lesson 4.2
Changing Direction Forces Change an Object’s Direction
Dedicated assessment day
Lesson 5.3 Lesson 6.1
Showcasing Our Box Models Searching for Forces

Lesson includes a
discussion activity
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Teacher sample page: Instructional Guide

To access the Instructional Guide in the digital
Teacher’s Guide, click on any activity within a Lesson.

Find the Instructional Guide for Lesson 1.1 in the
exemplar Teacher’s Guide included in your sample.

The Instructional Guide contains step-by-step
instructions for teachers, including teacher talk and
discussion prompts.

In Lesson 1.1, students are introduced to the goal of
designing a pinball machine for the class, motivating
students to engage in working toward a solution to
this problem. Students are also introduced to their
role as engineers and to the chapter and investigation
questions in order to focus their first investigation.



Student sample page: Student Book

Find the Student Book Talking About Forces in your
sample and turn to page 7.

In Lesson 1.2, students practice speaking and writing

about the relationship between force and motion in an Faheem jumped into the wagon and asked for a ride.
activity where they look at everyday actions and note Francis pulled on the handle of the wagon, and the
how they are connected to one another. wagon rolled up the hill with Faheem in it!
Then, in a Read-Aloud of the Student Book Talking About What would a scientist or engineer say happened here?

Forces, students are introduced to scientific language
regarding the movements they have been exploring.
They practice discussing pushes and pulls in terms of
exerting forces and note how the because language
frame helps explain what they have noticed about
starting movement.

Student Books are accessible digitally via the
Library in the Global Navigation Menu on the left
side of the screen.
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Student sample pages: Diagramming and writing

Name: Date:

Box Model Diagram:
Drawing the Ball Moving a Short Distance

Directions:

1.Draw the launcher in orange.

2.Draw the shoelace in black.

3.Draw the ball.

4.Draw how the ball moved.
m —

Find the Pushes and Pulls Student Investigation
Notebook in your sample and turn to page 6.

By Lesson 2.3, students have created Box Models
and begun to iterate on the design of the Class
Pinball Machine.

In Lesson 2.3, students use their Investigation
Notebooks to create diagrams of the changes made
to Box Models they have created. This helps students
make sense of how they made a ball travel a short or
long distance and provides a record of the changes
for students to refer to later in the unit.

6 Pushes and Pulls—Lesson 2.3

The full Student Investigation Notebook can be
accessed digitally from the Printable Resources
section of the Unit Guide.
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Name: Date:

Box Model Diagram:
Drawing the Ball Moving a Short Distance (continued)

Classroom Slides, Lesson 2.3

Students also participate in a shared writing activity
to explain how strong and gentle forces move a pinball
different distances.

Pushes and Pulls—Lesson 2.3 7
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Teacher sample page: Hands-on activity

—

Turn to the Instructional Guide for Lesson 5.2 in the
exemplar print Teacher’s Guide included in your sample.

In Lesson 5.2, students are ready to test their Box Model
designs. Students use a ball to test all of the features
they planned and made in their Box Model, making
changes along the way. They make improvements so
that their solution meets each goal on the provided
Pinball Machine Design Goals chart.

In the next lesson, students gain a sense of closure
and accomplishment by sharing their Box Model with
their peers.

Classroom Slides, Lesson 5.2
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The Lesson Guide for each lesson includes a Materials & Preparation
section, which details materials needed for that lesson and information on
how to set up your classroom for the lesson.







When the dough is ready, PP PP g
she pushes the pan into
the oven so it can bake. /

)...

She will pull the pan out of
the oven when it is just right.
Yum!

Classroom Slides, Lesson 6.2

Pulling together their ideas from the whole unit,

students explain that objects started moving, moved a
certain distance, or moved a certain direction because

of the force exerted.

Lesson 6.2 ends with a student-to-student discussion
with students consolidating their understanding of

forces and motion by reflecting on artifacts and learning

activities from each chapter of the unit.

Instructional sampler (Grade K)

51







Rubric 1: Assessing Students’ Understanding of Science Concepts in the Unit

Rubric 1focuses on students’ explanations of how different forces are responsible for different
movements in the Class Pinball Machine and how their explanations reflect an understanding of the
disciplinary core ideas in the unit. Rubric 1is designed to guide the teacher in making inferences
when ¢

unders

If you
scale (

inther Assessment Guide: Assessing Students’ End-of-Unit Explanations

(‘::j‘::‘ About the Movement of the Pinball in the Class Pinball Machine

estic .

I the culminating esson of the Pushes and Pulls i the teacher st with students, o at a i, and Classroom Slides, Lesson 6.3

of this prompts them to explain movements created in the Class Pinball Machine. The teacher also asks them

e of cause and and to use evide
These one-on-one conversations are an opportunity to as:
learning goals of the unit—their underst:

+ Dic crosscutting concept of Cause and Effect:

a key practi

to point out an examp

ce that supports an answer about force:
ss students’ progress toward the cor

ny

of discipline

vecific concepts; their application of the
and their developing facility with providing eviden
of science and engineering. To support the teacher's assessment of students' responses,

which is

’ “‘:‘: we have provided three rubrics.

* Int The assessment task in this lesson provides an opportunity for students to demonstrate understanding
lau of the following standards:

« Dic
fon Science and Engineering Practices

+ Dic + Practice 2: Developing and Using Models
exe + Practice 4: Analyzing and Interpreting Data

+ Practice 6: Constructing Explanations and Designing Solutions

+ Practice 8: Obtaining, Evaluating, and Communicating Information

Disciplinary Core Ideas
+ PS2.A: Forces and Motion

« Pushes and pulls can have different s

directions. (K-PS2-1, K-PS2-2)
e the speed or direction of its motion and can start or

« Pushing or pulling on an object can ch
stop it. (K-PS2-1, K-PS2-2)
PS2.B: Types of Interactions:
+ When objects touch or collide, they push on one another and can change motion. (K-PS2-1)
PS3.C: Relationship Between Energy and Forces
+ Abigger push or pull makes things speed up or slow down more quickly. (K-PS3.C)
+ ETSLA: Defining and Delimiting Engineering Problems:
« Asking questions, making observations, and gathering information are helpful in thinking about
problems. (K-2-ETS11)

Crosscutting Conceps For this assessment, rubrics are provided for assessing
+ Cause and Effect .
¢ Quantiy students’ understanding of:

+ Structure and Function

+ Scale, Proportion, a

science concepts in the unit.
Pushes and Pulls: Designing a Pinball Machine (Grade K) the crosscutting concept of cause and effect.

Regents of the Unvarsity o Calforn 1

the practice of supporting an answer with evidence.
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For more information on
Amplify Science, visit
amplify.com/sciencekb.

/
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All curriculum materials © 2019 The Regents of the University of California.
© 2019 Amplify Education, Inc. All trademarks and copyrights are the property of Amplify or its licensors.
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