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‘Get Inspired!

« Make sure to see these inspiring features

as you review this program guide!

A Next Generation
Instructional Model

Take a close look at the Module and Lesson Design
on pages 10-11to see how Inspire Science is
designed for three-dimensional learning.

¥ \|/ i Lesson
) ) ¢ Launch

\
\ START HERE

SCIENCE
PROBES

MODULE |
OPENER 1

E ® ELABORATE E

Rethinking Opportunities

With Inspire Science, your students will think,
investigate, and rethink in every lesson—just
like real-world scientists and engineers do.
Look for these examples of these circling back
opportunities on these pages:

«  Collect Evidence Prompts and the CER
Framework, pages 47 and 50

« Revisit the Science Probe, page 43

«  Explain the Phenomenon, page 52

' PAGE KEELEY
SCIENCE

/Al PROBES

Each Inspire Science lesson

begins with a Formative
Assessment Science Probe.

Phenomena-Driven Learning

See how phenomena drive the Inspire Science
learning experience on page 14.

ENCOUNTER W
THE PHENOMENON 4
How do the goats
climb the tree?

Research-Driven Inquiry Approach

Take a look at page 16 to learn about the advanced
and research-based approach to inquiry-based
learning that’s at the center of the student-led
learning experience in Inspire Science.

INQUIRY ACTIVITIES (Iuoum! ACTIVITY

Observe Plant Parts

the parts of a tree.
Observe pans of another plant o flashlight

Hands On
Make a Prediction How are parts of

\/ the plant ld“e rent2

Investigate
BE CAREFUL Wear gloves.

1. Choose three different plant parts 4,.
2. Drow a picture of each part in the table.
Julhhdllklhpl ,X
Obsen i
8. Use you hands.

arefully feel each plant part.

5. Use a flashlight

t
Shine light on each plant part.

Next Generation Assessments

As you’ll see on page 26, with Inspire Science you
can be confident that you have a program that
guides students down a path to success with the
Performance Expectations.

. Measured Progress is the
@AdvanCED leading provider of assessments
' measured

designed specifically for NGSS.
== progress. These test items are in every
Inspire Science module.

Get Inspired! 1
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Inspire Science

Explore Our Phenomenal World

Curiosity drives learning. Inspire Science provides an
in-depth, collaborative, and project-based learning
experience designed to help you spark students’ interest
and empower them to ask more questions and think more
critically. Through inquiry-based, hands-on investigations
of phenomena, your students will answer more rigorous
science questions with evidence and generate innovative
solutions to real-world problems.

Are you ready to inspire the next generation of innovators?

100%

Built for the
Next Generation
Science Standards
(NGSS)

@ Inspire Curiosity
Spark critical thinking.

| g%gﬁ 12 innovation
Spark creative solutions to real-world challenges.

O Need login credentials?
Go to my.mheducation.com and select "Create Teacher Account."




° @4

N &

Next Generation Science Standards are designed to help prepare students
for career and college readiness through a more innovative approach to

K-12 science education. This new approach requires a few shifts in science
instruction and learning, and Inspire Science supports you through each one.

Look for this symbol throughout this guide to learn more about
these Key Shifts for NGSS Success:

« Three-Dimensional Learning
« Depth Over Breadth

« Phenomena-Driven, Inquiry-Based, Hands-On Learning

L]

Evaluating Performance Over Testing Knowledge

« Integrated Engineering

Progressive Learning

@ Three-Dimensional Learning

The three-dimensional learning framework of Inspire Science delivers
on the application-oriented approach needed to prepare your
students for any challenge.

@33 Science and Engineering Practices

SKILLS
(for example, “Developing and Using Models”)

Disciplinary Core Ideas

CONTENT IN FOCUS
(for example, “The Universe and Its Stars”)

Crosscutting Concepts

COMMON THEMES
(for example, “Systems and System Models”)

4 Program Design
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Performance Expectations

These statements describe what students must actually
do in order to demonstrate mastery of a subject area’s
core content.

Students achieve proficiency with the Performance
Expectations by working with the Science and
Engineering Practices, Disciplinary Core Ideas, and
Crosscutting Concepts in tandem to make sense of
phenomena and design solutions to real-world problems.

(for example, “Use observations of the Sun, Moon, and
stars to describe patterns that can be predicted.”)

CROSS-CURRICULAR Connections |

The Inspire Science lessons include cross-curricular
connections with quick and easy references to the
specific literacy and math skills being reinforced
through the science investigations.

Science and Engineering Handbook

T_—Scx e and @ Go Online Use the digital

Science and Engineering Handbook
to learn more about each of the eight
science and engineering practices
and crosscutting concepts, as well

as helpful science and engineering
background information.

Key Shifts for NGSS Success 5




@ Depth Over Breadth

Inspire Science students will shift from a wide range of topics with shallow exploration to a
more narrow range of topics with in-depth exploration to advance conceptual understanding.

TRADITIONAL APPROACH
Wide Range of Topics, Shallow Exploration

@ Phenomena-Driven, Inquiry-Based,
Hands-On Learning

Students build long-lasting knowledge and
skills by experiencing science and engineering in
a more meaningful, real-world, application-oriented

way. Inspire Science delivers on this approach through:

« Phenomena-Driven Learning
« Inquiry-Based Learning
« Hands-On Learning

« Project-Based Learning

6 Program Design

THE NGSS APPROACH

More Narrow Range of Topics, In-Depth Exploration

DISCOVER
THE PHENOMENON

What happens when
you blow on a dandelion?

Daleen Loest/Shutterstock
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Evaluating Performance Over
Testing Knowledge

The formative and summative assessments in Inspire
Science focus on helping students achieve a deep
level of conceptual understanding performance-
based evaluations and rubrics.

@ Integrated Engineering

One of the key shifts in the NGSS is the addition
of the engineering design strand. Engineering
activities and content (and teacher support) are
seamlessly integrated throughout Inspire Science.

@ Progressive Learning .
The NGSS progressions build on concepts year after year to . o
deepen conceptual understanding over time. These progressions o= . “Cs . R
serve as a key building block for Inspire Science, allowing students ’ u 2
to learn more about a given topic each year for an in-depth 3 o

understanding by the end of Grade 12.

912
The star called the
sun is changing and

R , — 6-8 will burn out over a
3.5 Earth and its solar system lifespan of approximately
are part of the Milky Way 10 billion years.
K-2 The sun'is a star that galaxy, which is one of many
Patterns of the motion of appears larger and brighter galaxies in the universe.

than other stars because it
is closer. Stars range greatly
in their distance from Earth.

the sun, moon, and stars in
the sky can be observed,
described, and predicted.

Disciplinary Core Idea Progression: The Universe and Its Stars

Key Shifts for NGSS Success 7




Grade K

UNIT 1

MODULE

LESSON 1

LESSON 2

LESSON 3

LESSON 4

UNIT 2

MODULE

LESSON 1

LESSON 2

LESSON 3

MODULE

LESSON 1

LESSON 2

UNIT 3

MODULE

LESSON 1

LESSON 2

LESSON 3

LESSON 4

MODULE

LESSON 1

LESSON 2

UNIT 4

MODULE

LESSON 1

LESSON 2

LESSON 3

LIVING THINGS

Plants and Animals
Living and Nonliving
Plant and Animal Survival
Places Plants Live

Places Animals Live

OUR CHANGING WORLD

Changes to
the Environment

Plants Change Their
Environment

Animals Change Their
Environment

People Change Their
Environment

Protect Earth

Natural Resources
Reduce, Reuse, Recycle
WEATHER AND THE SUN
Weather

Describe Weather
Weather Patterns

Forecast Weather

Severe Weather

The Sun and Earth's Surface
Sunlight on Earth's Surface
Protection from the Sun
MAKE THINGS MOVE
Forces and Motion

Pushes and Pulls

Direction and Speed

When Objects Collide

Grade 1

Grade 2

LAND AND WATER
Earth’s Landscape
Local Landscapes
Land and Earth

Water on Earth

PROPERTIES OF MATERIALS
Describe Materials
Investigate Materials

Test and Analyze Materials
Changes to Materials

Build with Materials

Materials Can Change

EARTH’S CHANGING
LANDSCAPE

Landscape Changes
Slow Changes to

Earth’s Landscape
Quick Changes to
Earth’s Landscape
Design Solutions to Slow
Landscape Changes

UNIT 1 ALL ABOUT PLANTS UNIT 1
MODULE  Plant Structures and Functions MODULE
LESSON1 Plant Parts LESSON 1
LESSON 2 Functions of Plant Parts LESSON 2
VEHULE Plant F.‘arents and Their LESSON 3
Offspring
. UNIT 2
LESSON1 Plants and Their Parents
MODULE
LESSON 2 Plant Survival
onr2  ANIMALS AND HOW THEY LESSONT
COMMUNICATE LESSON 2
Animals Parents and Their
MODULE
Offspring KICBULE
LESSON1  Animal Structures LESSON 1
LESSON 2 Functions of Animal Structures LESSON 2
LESSON 3 Animals and Their Parents UNIT 3
LESSON 4  Animal Behaviors
MODULE
MODULE Communication
LESSON 1
LESSON1  Animal Communication
LESSON2 Sound LESSON2
UNIT 3 LIGHT AND SHADOWS LESSON 3
MODULE  See Objects
UNIT 4
LESSON1 Light
MODULE
LESSON 2 Light and Materials
LESSON 1
LESSON 3 Light Uses
LESSON 2
UNIT 4 SKY PATTERNS
MODULE
MODULE  Observe the Sky
LESSON 1
LESSON1 Objects in the Sky
LESSON 2
LESSON 2 Day and Night Patterns
LESSON 3
LESSON 3 Patterns During the Year

K-5 Learning Progression within Each Grade

Inspire Science modules are bundled in a sequence designed to support learning
progression toward the grade-level Performance Expectations in alignment with the
NGSS. The progressions within each grade establish a strong base of knowledge for
the Performance Expectations the following years.

8 Program Design

LIVING THINGS AND
HABITATS

Plants in Landscapes
What Plants Need

Plants Depend on Animals
Living Things in Habitats
Local Habitats

Land Habitats

Water Habitats
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UNIT 1 FORCES AROUND US
MODULE  Forces and Motion
LESSON1  Motion

LESSON 2 Forces Can Change Motion

MODULE  Electricity and Magnetism
LESSON 1 Elecitrlcilty and .

Designing Solutions
LESSON 2 Magnetism and

Designing Solutions

UNIT2  LIFE CYCLES AND TRAITS
MODULE  Plants

LESSON1  Plant Life Cycles
LESSON 2 Plant Traits
MODULE  Animals

LESSON1  Animal Life Cycles
LESSON 2 Animal Traits

LESSON 3 Animal Group Survival

UNIT 3 DIFFERENT ENVIRONMENTS
MODULE ~ Survive the Environment
LESSON 1 Survival of Organisms
LESSON 2 Adaptations and Variations
MODULE  Change the Environment
LESSON1  Fossils

LESSON 2 Changes Affect Organisms

UNIT 4 OBSERVING WEATHER

MODULE ~ Weather Impacts

LESSON1 Weather Patterns

LESSON 2 Weather and Seasons

Natural Hazar n
NEssa A atural Hazards and

the Environment

LESSON 4 Prepare for Natural Hazards

UNIT1

MODULE

LESSON 1

LESSON 2

LESSON 3

UNIT 2

MODULE

LESSON 1

LESSON 2

LESSON 3

LESSON 4

MODULE

LESSON 1

LESSON 2

LESSON 3

LESSON 4

UNIT 3

MODULE

LESSON 1

LESSON 2

LESSON 3

MODULE

LESSON 1

LESSON 2

LESSON 3

UNIT 4

MODULE

LESSON 1

LESSON 2

MODULE

LESSON 1

LESSON 2

LESSON 3

FORCES AND ENERGY
Energy and Motion

Forces and Motion

Speed and Energy

Energy Transfer in Collisions
USING ENERGY

Energy Transfer

Types of Energy

Sound and Light

Electricity

Heat
Natural Resources in
the Environment

Energy from Nonrenewable
Resources

Energy from Renewable
Resources

Impact of Energy Use
Design Energy Solutions

OUR DYNAMIC EARTH

Earth and Its Changing
Features

Map Earth’s Features
Evidence from Rocks
and Fossils

Changes in Landscapes
Over Time

Earthquakes
Map Earthquakes
Model Earthquake Movement

Reduce Earthquake Damage
INFORMATION PROCESSING
AND LIVING THINGS
Structures and Functions

of Living Things

Structures and Functions

of Plants

Structures and Functions
of Animals

Information Processing
and Transfer

Information Processing
in Animals

Role of Animals' Eyes

Information Transfer

UNIT 1 INVESTIGATE MATTER
MODULE  Matter
LESSON1  |dentify Properties of Materials
LESSON 2 Mixtures and Solutions
LESSON 3 Z?;sni;eealsand Chemical
LESSON 4 Solids, Liquids, and Gases
UNIT 2 ECOSYSTEMS
MODULE  Matter in Ecosystems
LESSON1  Plant Survival
LESSON 2 |nteractions of Living Things
LESSON 3 Role of Decomposers
MODULE  Energy in Ecosystems
LESSON1 Earth’s Major Systems
LESSON 2 Cycles of Matter in Ecosystems
LESSON 3 Energy Transfer in Ecosystems
— Es:;: MSSINTERACTIVE
MODULE  Earth’s Water System
LESSON1  Water Distribution on Earth
R T
LESSON 3 Effects of the Hydrosphere
MODULE  Earth’s Other Systems
LESSON1 Effects of the Geosphere
LESSON 2 Effects of the Atmosphere
LESSON 3 Effects of the Biosphere
YEBULE Earth’s Patterns

and Movement
LESSON1 The Role of Gravity
LESSON 2 Earth’s Motion
MODULE  Earth and Space
LESSON1 Earth’s Place in Space
LESSON 2  Stars and Their Patterns

Scope and Sequence K-5 Integrated 9



Inspire Science’s phenomena-driven 5E lessons are designed to
provoke critical thinking and spark creative problem solving.

Grades K-1 Module and Lesson Design

MODULE
( wWrAP-uUP
L X
BN  Lesson STEM MODULE
W ¢ Launch ‘ PROJECT
*‘—7/ \i— . TR \ \ COMPLETE ooooooooooooooooooooooooooooooooooooooooooooooo

Students will complete
a STEM Module Project

SCIENCE EXPLORE before the Module Wrap-Up.
PROBES

MODULE

OPENER

Included in
the Teacher's Edition
is robust support for
differentiated instruction,
advanced and gifted
learners, and English
language learners.

\/

Pacing Options to Fit Your Schedule

@ FullTrack @ FlexTrack A @ FlexTrack B
45 min/day (5 days a week) 30 min/day (5 days a week) 30 min/day (3 days a week)

Key Student STEM Module Project Launch
Activities «, 4/ (Grades 2-5)

o dWV;
QecTAs

© © 0 0 0 0 0 0000000000000 000000000000000000000000000000o0

ASSESS PRIOR
MODULE OPENER ENGAGE EXPLORE
Discover / Encounter S Science Probe Discover / Encounter Explore the Phenomenon
the Phenomenon : Formative Assessment : the Phenomenon © (Inquiry Activity)
STEM Connection % Talk About It Claim, Evidence,

% Talk About It Reasoning (CER) (Grades 2-5)

Word Wall (Grades K-1)
Module Pretests (G2-5)

Cross-Curricular Connections

10 Program Design



MODULE

¢ Lesson

OPENER Ak

ENGAGE

SCIENCE
PROBES

STEM MODULE
PROJECT
\_ INTRO.

BN ELABORATE [
At the beginning of each module,
students in grades 2-5 will be
introduced to a STEM Module
Project that they will complete

at the end of the module. Touch
points at the end of each lesson
provide for project planning.

Vocabulary Inquiry Activities

Inquiry Activities STEM Connection
Close Reading

T2 Talk About It

S Revisit the Science Probe
® Three-Dimensional Thinking

Claim, Evidence,
Reasoning (CER) (Grade 1)

Cross-Curricular Connections
Quick Check

Environmental Connections

Close Reading

EXPLORE

@ Three-Dimensional Questions

Grades 2-5 Module and Lesson Design

MODULE

( WRAP-uP

STEM MODULE
PROJECT
\COMPLETE

PROJECT
\ PLANNING

STEM Module Project Planning (after each lesson in Grades
2-5) and Completion (end of the module in Grades K-5) :

EXPLAIN ELABORATE EVALUATE MODULE WRAP-UP

Rediscover / Revisit
the Module Phenomenon

Lesson Review

Explain the Phenomenon
Three-Dimensional
B Revisit the Science Probes @
Assessment
® Three-Dimensional

Assessment

Module Experience At-A-Glance 11



Print Resources

Each interactive Student Edition unit encourages hands-on learning through

the NGSS and Framework. Each Teacher Edition unit provi
teacher strategies to make sure your classroom succeeds.

TEACHER’S EDITION STUDENT

(Grades K-5, Four Units Per Grade)

Teacher’s Edition
Grade 3 Unit1

SCIENCE READ ALOUDS INVESTIGATOR ARTICLES

Approaching Level
(online, printable)

. On Level

Inspire Science

Science

Collaboration Kits

(for small group Hands-On Inquiry Activities)

Inspire Science Collaboration Kits make
planning for hands-on time easier so you

can focus on the activities. Each Collaboration
Kit contains the materials needed for the
hands-on inquiry activities, organized by

unit and module.

12 Program Design

des in-depth

EDITION

(Grades K-5, Four Units Per Grade)

Student Edition

Student Edition

a |n$p| re
@ Science
U n it 3 Forces Around Us
Unit 2 a2
Unit 1

LEVELED READERS

Clmiiinsoon ) (Gracs ) (Adisinsporn ) Gracs 2-5 Chiinsoen ) Graces -9

HSPIRIS STORIES OF REALWORLD SEIENCE AKD ENGINEERING

Animal
Senses

. Approaching Level

(I'tor, t to b)Xing Zhou/Moment/Getty Images, Andrea Izzotti/Shutterstock, Pavliha/iStock/Getty Images, FreedomMaster/iStock/Getty Images, ShutterStockStudio/Shutterstock, Nadezhda Bolotina/Shutterstock,

Steve McAlister/Photodisc/Getty Images, cookelma/Getty Images, NZP Chasers/Moment/Getty Images, DM7/Shutterstock, ©Dynamic Graphics Group/Creatas/Alamy, Steve Debenport/E+/Getty Images



(I'tor, t to b)FreedomMaster/iStock/Getty Images, ShutterStockStudio/Shutterstock, BravoKiloVideo/Shutterstock, iStockphoto/Getty Images, McGraw-Hill Education,

The Visual Explorer/Shutterstock, Image Source/Getty Images, McGraw-Hill Education, superjoseph/Shutterstock

Student Digital Resources

Engaging Interactive Content
« Video Demos of Hands-On Activities

Science Content Videos

Text Read Aloud and Highlighting Features

Dynamic Search Tools

Impact News

Type Entry Drawing Tool

e
BET

Using what you learned in this module, explain
how underslanding the properties of matter can
help you develop the perfect pancake.

Rovisityour projectfyou o o guthe more evidence,

Phenomena Videos Science Content Videos

Beyond the Classroom (2-5)

books include
O Why Go Online? digital versions with
interactive features,
including audio and
text highlighting.

Print

LESSON 1

Map Earthquakes

Lesson Planning Resources
Science Probe

Grade 3 Unit1 Student Edition Engage

Encounter
Interactive Presentation Nap Earin

‘Spark curosity through the lesson
Encounter the Phenonmenon.

Inspire
Science

Forces Around Us

~
(Spanish Digital Center Also Avaible/\

Drag and Drop Simulations

Plants Have Parts

1. Drag the circles fo the correct boxes on the right.

Weathering, Erosion, Deposition

Weathering Erosion Deposition

of this guide to learn more about
these engaging interactives.

See the Digital Experience section

Resources At-A-Glance 13



our curiosity. In Inspire Science, these phenomena are the
centerpiece of each module and lesson to engage students and inspire
them to investigate key science and engineering concepts through their
three-dimensional learning experience. As students investigate each
lesson-level phenomenon, they will gather pieces of the puzzle to help
solve and explain the module-level phenomenon.

@ Every day, we are surrounded by natural phenomena that pique

/ N
Anchoring Module Phenomena ' ;<

/|

ENCOUNTER
THE PHENOMENON

ENCOUNTER
THE PHENOMENON

How do the goats
climb the tree?

OGO ONLINE
Pt Ut I Watch the video
Goats Climbing Goats to
see the phenomenon
- in action.

How do the goats
climb the tree?

& Talk About It

Look at the photo and watch the video of the
goats climbing the tree. What questions do
you have? Talk about your observations with

a partner.

Did You Know? —
The trees can grow up 32 feet tall.
The goats climb all the way to the top
because they are attracted to the fruit.

Module: Animals 45

Pavliha/iStock/Getty Images
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LESSON |

Kﬁ:ﬁﬁ‘ﬁaﬁ Elifeb
Investigative Lesson Phenomena Cyecles "

Students will investigate related lesson-level
phenomena that will help them build
understanding so they can uncover the
question of the anchoring module phenomena.

LESSON 1

Will the cub grow
up to look more
like the adult
mountain lion?

LESSON 2

Why do the kittens look
different from the mom
and each other?

LESSON 3

Why are the
fish swimming
in a circle?

MODULE WRAP-UP

REVISIT Using what you
THE PHENOMENON | learned in this
mo

Revisit the Phenomenon .

In the Module Wrap-Up, students will connect <
what they've learned through the investigative A

lesson phenomena to explain the anchoring o
module phenomenon. °®

Phenomena-Driven, Inquiry-Based, Hands-On Learning 15



An inquiry-based approach to science and engineering education helps
spark student curiosity and empower them to ask more questions,
think more critically, answer deeper questions, and design solutions to

the problems in their world. Today’s students will need to know how to
investigate questions and solve problems from a variety of angles. Inquiry-
driven instruction gives students the practice they need to succeed in
developing solutions to whatever challenges they may encounter.

In Inspire Science, students will conduct two to three inquiry activities per
lesson, typically in the Explore, Explain, and Elaborate phases of the 5E

model. Students will use their results and findings from each lesson to
communicate their understanding through the STEM Module Project at

the end of each module. These activities help students achieve proficiency

with the science and engineering practices disciplinary core ideas, and

crosscutting concepts.

Types of Inquiry Activities in Inspire Science

Inquiry is more than hands-on activities. With Inspire Science, students
will investigate phenomena using the same techniques and practices
that scientists and engineers use.

C

16

INQUIRY ACTIVITIES

LT B \
rmands on
INQUIRY ACTIVITY Materials
plant
: 1 hand lens
Observe Plant Parts B
You observed the parts of a tree. o flashight

Observe parts of another plant
Make a Prediction How are parts of
the plant different?

Investigate
BE CAREFUL Wear gloves.

1. Choose three different plant parts.
2. Draw a picture of each pa
3. Use the hand lens. Look at each part

Observe the color and shape.

1. Use your hands.
Carefully feel each plant part

5. Use a flashlight.
Shine light on each plant part.

10 Explore

rt in the table.

Module: Plant Structures and Functions.

Program Design

<movtl1 ACTIVITY

Model a Food Chain

and a Food Web

nnnnnn

™~ AT 3
Data Analysis

<INQUIRY ACTIVITY

Particles in Matter

TpeotMatter | Temparature Stato o Matter

o, L, o Goses 87

(I tor, t to b)McGraw-Hill Education, Viorika/E+/Getty Images, Ken Cavanagh/McGraw-Hill Education, Nic Hamilton/Alamy Stock Photo,

Janette Beckman/McGraw-Hill Education, Viorika/E+/Getty Images, Thomas_EyeDesign/E+/Getty Images, McGraw-Hill Education
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The Inspire Science Inquiry Spectrum

Not all inquiry activities are the same. Depending
upon the available time and student readiness,
structured inquiry might be perfect or your class
may be ready for open inquiry. The Inspire Science
Inquiry Spectrum provides flexible options to
adjust the inquiry level to align with the learning
needs of each student.

Each lesson offers inquiry activities that have been
developed with a recommended inquiry spectrum
level, giving you the flexibility to modify the level
of instruction based on your students’ needs.

The Inquiry Spectrums are provided in the
Teacher's Edition and online at point of use in

the teacher support for the lesson.

ENCOUNTER
THE PHENOMENON

Why don't mastodons
exist anymore?

Inquiry Spectrum

Structured Inquiry
This activity it Structured Inquiry.

Guided Inquiry
Provide students with the explorable question and the
prediction. Have students write their own procedure.

b 4
Open Inquiry
Remind students of the phenomenon, and allow time
for students to continue their research on ramps.
Bookmark appropriate websites and provide quality
texts for students to continue their investigations.

Phenomena-Driven, Inquiry-Based, Hands-On Learning 17



Inspire Science uses hands-on inquiry activities designed to
engage students, inspire investigation, and motivate deeper thinking
about core science concepts—without creating a logistical burden for you.

To make hands-on time a little easier, Inspire Science includes:

+ Neatly organized Collaboration Kits with hands-on materials
« Inquiry Activity Support Videos

« Module Inquiry Activity Planners in the Teacher's Edition

Collaboration Kits with
Customer Support

Inspire Science Collaboration Kits make
planning for hands-on time easier so
you can focus on the activities. Each
Collaboration Kit contains most of the
materials needed for the hands-on
inquiry activities, organized by unit and
module. Materials are clearly labeled
and correlated with each lesson.

Inquiry Activity Support Videos

Every EXPLORE Inquiry Activity is paired with

an Inquiry Rewind video to encourage student
engagement. In these videos, students are provided
guidance through every step of every activity. These
videos are perfect for students who might have
missed the in-class activity or who might be struggling
to achieve the expected outcomes.

Every Inquiry Rewind video:

«  Shows the activity materials and the
step-by-step procedure

- Demonstrates the expected observations
for each step of the activity

- Provides opportunities for students to pause
the video and utilize their Claim, Evidence,
and Reasoning skills they have learned
through Inspire Science.

18 Program Design

INQUIRY

REWIND

(tY©Corbis. All Rights Reserved., (b)McGraw-Hill Education



Inquiry Activity Planners

Planning and preparing for inquiry activities is made easier with the

Inspire Science Inquiry Activity Planners. The planners clearly identify all

the hands-on materials needed throughout the module and which materials \
are found in your Inspire Science Collaboration Kits.

Inquiry Activity Support

© GO ONLINE Guide Inquiry Activities with confidence by watching the Inquiry
Activity Teacher Preview video as you plan. After students complete the

activity, the Inqu
missed class, a

Blue materials
are included in the
Inquiry Activity

Teacher Preview Collaboration Kits.

wovr  [NQuUiry Activity Planner

TEACHE
PREVIE' In this module, students will investigate information processing and transfer and
design and build a device that uses light and/or sound to communicate a message.

Module: Information Processing and Transfer

Lesson Inquiry Activity Materials
W © GO ONLINE for teacher support videos on selected activities. Consumable Non-Consumable
Teacher N Materials included in the Collaboration Kit are listed in blue.
Lesson 1 | Hands On Sense of Touch @ 30 min material for 3 sandpaper samples of
K feor) I blindfold different grades, hand
Purpose: To explore how their sense of touch works | ~=* sma T
when their sense of sight is impaired. groups
Hands On Pill Bugs @ 30 min 15 pill bugs, hand lens, plastic habitat
: : : : Z small potting soil,
Purpose: To investigate how pill bugs use their leaves, paper
senses to help them survive. groups towels, water,
fish food
Lesson 2 | Hands On How Light Travels @ 30 min white paper, mirror, flashlight,
I3 small batteries, protractor, sand, hand
Purpose: To investigate how light travels and what = clear cup, lens
types of objects reflect light. groups cup, water,
index card
Hands On It's Time to Focus @ 30 min sheet of white | hand lens, desk lamp
| ) 5 pairs paper (teacher use only), various
Purposel; To mafke a Irp%del tr()j show how an :nlmal =al 8} desk items: stapler, mug,
eye works to refract lig t, and investigate what tape dispenser (teacher
happens when the distance between the lens and use only)
retina is changed in a model eye.
Lesson 3 | Hands On Secret Message @ 30 min batteries flashlight
Purpose: To investigate how patterns are used to i small
transfer information. groups
Hands On Morse Code Message @ 30 min batteries flashlight,
q classroom objects
Purpose: To use Morse code to send a message. £ pairs g
Research What’s That Say? ®) 30 min
Purpose: To research and decode a binary £ pairs
code message.
STEM Engineering Challenge Pixel Message @ 30 min batteries stopwatch, flashlight, bell,
Module (4 pairs whistle, drum, translucent
Project Purpose: To design and build a device that uses light | colored sheets, 2 colors
and/or sound to send a message across a room.

McGraw-Hill is your partner for hands-on materials. To order new Collaboration Kits or refill specific items,
contact the McGraw-Hill Education customer support line at (800) 336-3987.

52G Module: Information Processing and Transfer

Phenomena-Driven, Inquiry-Based, Hands-On Learning 19



Differentiation and ELD Support

Inspire Science has been designed to ensure that ALL students have
access to quality, intellectually-rich science and engineering curriculum
that supports language development and provides engaging learning

opportunities. Here’s how!

Differentiated Instruction

Inspire Science incorporates the research-based
Universal Design Learning Principles to provide
educational practices that support multiple means of
engagement, representation, action, and expression
to ensure that all students have access to rigorous
curriculum.

Robust differentiation support is found within

the Teacher's Edition, as well as through leveled
informational text resources, such as the Leveled
Readers and Investigator articles. Support with
practical strategies is found at the module and lesson
level at multiple points. Leveled text aligns with the
lexile ranges of the CCSS.

20 Program Design

Uniting Phenomena

Phenomenon-driven instruction levels the playing
field for learners by allowing them to access the
core science content through a shared experience,
observing a highly relevant real-world phenomenon.
When students feel a personal connection to the
phenomenon, they are more invested in aggregating
the knowledge needed to explain the event. It is
through these shared occurrences and supported
instruction that learning is truly accessible to ALL
students as they work toward achieving their
learning goals.

Module: Forces and Motion

Inspire All Students
Use these strategies to scaffold your instruction and plan for successful teaching for all students.
Differentiated Instruction

Module Concept Objects are at rest or in motion because of balanced or unbalanced forces acting
upon them. The effects of a force or forces on an object can be observed and measured, and from
this information, patterns can be discemned. Patterns can be used to predict future movements. Help

students connect these key module concepts by providing multiple means of engagement.

Approaching Level 1% On Level [:4 Beyond Level
Show students a video or photograph  Show students photographs of a Show photographs of an airplane and
of someone flying a kite. Then have  sailboat, kite, hot air balloon, and a hot air balloon. Say, Think about how

them work collaboratively to answer wind turbine. Have each student each vehicle moves through the air.
these questions: Why is the kite choose one of the objects and write  Then have student pairs discuss the
flying? What makes the kite move in an explanation of the forces thatact differences and similarities between
different directions? What keeps the on it. What makes it move faster or the forces that affect each vehicle's
kite from flying away? What might slower. What makes it stop? What motion. Have each student write a
cause the kite to fall to the ground?  makes it move in different directions?  summary of the discussion.

Advanced Learners and Gifted Learners

Instruction should focus on adding depth and complexity in student understanding of how to use observed patterns to make a
prediction about future motion.

DOK 4 Extended Thinking Introduce students to Newton's
first law of motion. Have them design an experiment that

DOK 3 Strategic Thinking Have students design an
investigation to determine how far a marble or other
object will travel when propelled by a rubber band pulled  demonstrates the validity of the law, including a prediction
back 2 inches versus 3 inches. Then have students use of the results they expect. Students should recognize the

evidence to predict and then test the results when a role of friction as a force that affects motion, and describe
rubber band is pulled back 4 inches. ways to reduce ts effect.

Literacy Support: Using the Leveled Readers Up and Down at the Playground

Use the Leveled Readers to enable students to further

Summary This book discusses
develop their literacy skills through science. ry Th '

the different forces

« Fiction: Engages students in key concepts in a playground.

+ Nonfiction: Focuses on real-world topics; Makes When to Use Use this book at
informational text accessible to all learners the end of the explain section

« Also available in print and online. of Lesson 2 to review how

forces change motion.

Other Resources
O GO ONLINE Use the Literature Recommendations found in

Module Planning Resources to find a variety of books to use
while teaching this module.

Reference Universal Access in Course Planning Resources
for research and strategies to support all students’ needs.

21 Module: Forces and Motion
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English Language Support

Home Language Support Build on and make use of students’ home language to support their science
learning in English. Teach students how to identify and use cognates to create linguistic bridges
between school science and home to capitalize on emerging bilingualism.

EMERGING

Cognate Strategies Demonstrate
the meaning of cognates by writing
the word animal on the board. Ask
students to tell you what the word
means using words, phrases or
gestures. Say and point to the word
animal and have students repeat.
Then have students say the word in
their home language. Guide students
to notice that the pronunciation is a
little different but the spelling is not
different. Write animals and animales
on the board. Guide students to
notice the differences in spelling

and pronunciation in the plural form.
There are many cognates in this
module. Ask students to keep a list of
the words they see that are similar in
their home language.

EXPANDING

Cognate Strategies Explain the
meaning of cognates by writing the
words animals and animales on the
board. Ask students to tell you the
meaning of the words. Then support
students in finding the differences

and similarities in sounds and letters.

For example, both words have the
same spelling except that one ends
in s and the other in es. Say the
word animals and have students
say animales. Note that there is

not a lot of difference in spelling

or pronunciation. There are many
cognates in this module. Encourage
students to list the cognates, noting
the differences in spelling and
pronunciation as you work through
the module.

Language Building Resources

Inspire Science lessons carefully integrate
reading, writing, speaking, listening, and
collaborating into each lesson. This structure
provides EL students purposeful language
usage and resource access to convey their
understanding in a meaningful way.

Cognate Strategies Ask students to
tell you if they know what a cognate
is, i.e. a word that looks similar,
sounds similar, and shares a meaning
across some languages. Have
students read the title of the module
to find the cognate, animal. Have
them tell you the word in their home
language (animal) and give you a
definition of the word in English. Point
out that the plural animals/animales
have different spellings. Throughout
the module, students will find many
cognates. When beginning a new
page, ask students to scan the page
for cognates and add them to a list
along with their definitions in English.

Strategies and activities allow for EL instruction specific to each of your students.

Cognates

Cognates are words in two different languages that share

English Language Support

Inspire Science applies the best
instructional practices for teaching EL
students. Each module and lesson has
scaffolded activities that offer students
of any level of English language
proficiency the opportunity to engage in
academically challenging science and
engineering content while supporting
language acquisition.

Word Ladder e Date:

DIRECTIONS:

1. Choose a vocabulary word. Wit the word n the top bos.
2. v

a similar meaning, spelling, and pronunciation. Review
differences in spelling and pronunciation of these terms

with your Spanish-speaking English Learners.

mammal insect reptile
mamifero insecto reptil
phibi P signal
anfibio proteccion sefial
armadillo zebra lion
armadillo cebra leén

Advanced Learners and
Gifted Learners

Provide your advanced and gifted learners with
challenging activities that identify the Depth

of Knowledge (DOK) to provide enrichment
opportunities for demonstrating advanced
performance in science and engineering. This
is in addition to the Approaching Level, On
Level, and Beyond Level support included in
the differentiated instruction strategies for each
module and lesson.

Inspire All Students 21



Inspire Science was built to help students develop language and
mathematics skills in ways that support learning science and
engineering while also supporting ELA and math goals. Every lesson
integrates cross-curricular connections to the Common Core State
Standards for ELA/Literacy and Common Core State Standards for

Mathematics in alignment with the NGSS.

[ T RS I S]W-\; B Connections |

Math Integration

Science and math are closely related in the real world—a key reason
for the Science and Engineering Practice of Using Mathematical and
Computational Thinking, as well as Analyzing and Interpreting Data.
In Inspire Science, students will engage with math the same way that
real scientists and engineers do. They will collect and analyze data,

create graphs, and make connections between mathematics
and real-world events to solve challenging problems.

Cmgunw KCTIVITY
Forces Affect the Way
Objects Move

You saw people going down a slide. A slide is one
kind of ramp. Investigate how the height of a ramp
will change a toy car’s motion.

Make a Prediction How will the height of a ramp
affect the motion of a toy car?

Carry Out an Investigation

1. Stack two books on the floor. Lean a piece of
cardboard along the top book to make a ramp.
Tape the edge of the cardboard to the floor.

2. Place a toy car at the top of the ramp.
Release the car.

seceeck (N MATH Use the meterstick to measure

the distance the car traveled.

4. Record Data Record the distance the car
traveled in the data table.

5. Repeat steps 2—4 for a total of three trials.

24 EXPLORE Module: Forces and Motion

R MATH

Materials

@ 4 books
=

cardboard

&=, masking
- tape

& toy car

" meterstick

Math connections are found in relevant places
within the modules, including the inclusion of
practical math skills within the inquiry activities.

22 Program Design

6. Repeat steps 1-5 with a stack of four books.

Distance Traveled in Centimeters

Trial 1 Trial 2 Trial 3

Two-book
ramp

Four-book
ramp

7. Compare the distances the toy car traveled with the
two ramps. What pattern do you see?

8. Predict what would happen if your ramp had six books.

EXPLORE Lesson 2 Forces Can Change Motion 25



Literacy Integration

Integrating literacy with your science instruction will help your students
build literacy skills while learning science. By incorporating our leveled,
nonfiction reading content, you will see your students’ close reading
and communication skills improve with text-dependent questions,
paired readings, arguments, narratives, and collaborative conversations
practiced in the context of science that’s fun!

e

Science Literacy Framework

The CER Framework helps students construct

P @
— el About ) ) ) h

Stcmsoatin Vimesossm explanations for science phenomenon using evidence

oottt s peedtononsbos they have gathered throughout the module.

skateboarder needs.
o dotricks.

10 design a skatepark?.
Find Evidence
Reread How does o

CLAIM
‘skateboarder get high \
NN

enough to o a tick? Y8\ R
explains. .
. Skateboarding There i science invoved n designinga

Highlght the text that
skatepark. Architectural designers apply
principles of motion and force so that the

v EVIDENCE

Today, there are hundreds of thousands of photo on this page. When skateboarders push
skateparks in the United States. H themselves down a slope, their speed increases.

Skateboarding s a fun sport thatrequires onlya | They go actoss a flatsurface as they stand on

few pieces of equipment. A skateboard and 1| o bosrd. Leaning thek body to one side or the

protactive goer mekes someone reedy 1o hk the § other causes the wheels to move the direction

park Although skatabioards can vary and have £ they want. right toward another slope. Their

unique designs, all are made of three basic parts: ~ § | §  sPeed remains the same because balanced
o boarc whaete and trueke. siieh conmoct e £ forces are acting on the skateboard. When they

wheels to the board and allow the board to turn. § 90 down another slope, they use unbalanced
forces to increase their speed to carry them
To be safe, skateboarders have to wear helmets to across another flat surface and up the next siope.

protect their heads. They also wear gear to protect With enough speed, they can et high enough to
their wrists and knees. do their tricks in the ai.

2 Modue: Foce

Close Reading Framework

The Close Reading activities in Explain guide students
to search for answers to text-dependent questions
within informational text passages.

PRIMARY SOURCE

INSPIRING STORIES OF REAL-WORLD SCIENCE AND ENGINEERING

A World of

Animals

by Dana Carroll

Megaphones are used to communicate
over long distances. This photo shows a
solider using a bugle megaphone in 1917.
Megaphones make voices louder. They
also send sound in one direction.

You can
make a megaphone using paper. Design
a megaphone to send a message over a
long distance. How can you change the
structure of the megaphone to make the
sound different?

) GO ONLINE

Explore Use Sound to Communicate to
learn more.

106 Elaborate  Module: Communication

{
Iﬁ» P rm Not a Duck

Leveled Readers Investigator Primary Sources

Every module includes a leveled reader These books provide a collection Use primary sources to learn about
title that is available in four levels. of engaging articles about scientists and engineers and their
real-world science and engineering fascinating discoveries.

‘ Approaching Level stories, available in two levels.

. On Level [ Available in Spanish Available in Spanish

‘ Beyond Level ‘ Approaching Level (online, printable)

. EL ‘ On Level
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While career opportunities in Science, Technology, Engineering,

and Math (STEM) increase each year, qualified candidates for these
careers continue to fall short. This is known as the STEM Gap. This
gap represents a great opportunity for the students in your classroom
today. The real-world STEM Connections and the avatar-based STEM
Career Kids in Inspire Science will help your students imagine a
career they might like to pursue some day—a key factor of student
engagement. The wide variety of connections, whether real-world or
avatar-based, represents a broad range of STEM careers, from jobs
that require a high-school education to those that require a PhD.

Real-World STEM Connections

Inspire Science integrates real-world STEM Connections into each module
and lesson with real-world scientists and engineers.

T
I ﬁ‘_q “’; t’ @ -

—

Microbial Ecologist
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STEM Career Kids /N

In Grades K—4, the STEM Career Kid avatars provide
an approachable and engaging introduction to
STEM Careers for young learners.

STEM Module Project Module Wrap-Up

\ STEM Module Project MODULE WRAP-UP
/) Engineering Challenge
REVISIT Using what you
Design an Animal Materials THE FRENOMENON | leamed o this
module, explain
Sound Instrument animal tats.

Deven wants to design an animal
sound for a play. The sound needs to
be heard in the back of the auditorium.
Design an instrument that sounds like
an animal.

Revisit your project
if you need to gather
more evidence.

Build Your Model

Choose an animal.
Write it below.

Il ' Y
Think about the volume | . .
and pitch of the sound
Decide how you can make you want to make. The STEM
your animal’s noise. . ‘
i C Kid t
areer Kids capture
Have your ideas changed?

D Draw your design.
Write a list of materials you the imaginations Of
young learners.

will need.

D Build your design.

D Test your design to see if your
sound can be heard over ™
a distance.

STEM Module Project Module: Wrap-Up Animals 103

STEM Connection

What Does an Ocean
Engineer Do?

& GO ONLINE
Learn about ocean engineers.
Find out how ocean engineers

protect oceans and beaches. @ﬁég

Ocean engineers study
the ocean.

Ocean engineers use tools. I take care of

our oceans

They explore the ocean floor. and beaches!

Ocean engineers use what they
learn to help protect oceans
and beaches.

Look at the picture.
Help Hiro clean the beach and water.
Color the things that do not belong.

MAYA
Geologist

HIRO
Ocean Engineer

54 STEM CAREER Connection  Module: Protect Earth STEM CAREER Connection ~ Module: Protect Earth 55
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Three-Dimensional Learning Requires
Three-Dimensional Assessments!

Each
Inspire Science
lesson begins with a
Formative Assessment
Science Probe.

Inspire Science includes a variety of assessment options
to support teachers with differentiation strategies

and support students on their journey to mastery of

the Performance Expectations.

Formative Assessment

Formative assessment, embedded at many points throughout

each module and lesson, facilitates student reflection on their PAGE KEELEY, M.Ed.

thmkmg .(met'acognlt.|on) and al!ows teachers to dynamlca.lly Page Keeley's Science Probes present the
differentiate instruction. Following are the types of formative lesson phenomenon in an engaging way,
assessment resources in Inspire Science, which you'll find promoting student thinking and discussion
online and in the print Student Editions. and revealing commonly-held preconceptions

students bring to their learning to guide
differentiated instruction strategies.

FEATURE INSTRUCTIONAL PURPOSE

Science Probes Found at the beginning of each lesson, Science Probes reveal
student preconceptions to guide instruction.

Claim-Evidence- With the CER Framework (Claim, Evidence, Reasoning), found

Reasoning in certain lessons, students will make claims and document their
reasoning during Explore and add evidence and revise their claims
as needed later in the lesson.

Three-Dimensional  Throughout each lesson, students will encounter questions that
Thinking Questions address at least two of the three dimensions of the NGSS to check
progress with the SEPs, DCls, CCCs, and Performance Expectations.

Talk About It Throughout each lesson, student-initiated or teacher-led Talk About It
prompts encourage discussion, allowing students to demonstrate their
understanding of the phenomena, DCls, or CCCs.

Inquiry Activities In each inquiry activity (2—3 per lesson), students will encounter
formative assessment questions that help bolster
three-dimensional thinking.

Module Pretest The Module Pretests, found at the beginning of each module in
Grades 2-5, assess prerequisite knowledge of Disciplinary Core Ideas
from prior grades to evaluate student readiness for the module.

26 Program Design
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Summative Assessment

Summative assessment tools at the module and lesson level help ensure
lasting learning and alignment of student skills to the Performance
Expectations. Following are the summative assessment tools found in
Inspire Science, both online and in the print Student Editions.

FEATURE INSTRUCTIONAL PURPOSE

Three-Dimensional At the end of the lessons, students will demonstrate their
Thinking Questions  understanding of at least two of the three dimensions of NGSS to
develop three-dimensional thinking skills.

Lesson Check Found in every lesson online, Lesson Checks determine how
students are building a progression of learning toward
the Performance Expectations.

Module Test Found at the end of each module online, Module Tests evaluate
student proficiency against the Performance Expectations with
multiple choice, extended response, constructed response, and
performance-task items.

STEM Module With each STEM Module Project, found at the end of each module,
Project students will complete Performance-Based Rubrics and answer
Performance-Based summative questions to demonstrate how they've applied their
Rubrics knowledge and understanding of the Performance Expectations

to their project.

Vocabulary Check Through online interactives, students practice and check their
understanding of science language. Immediate feedback from
the system is provided.

Three-Dimensional Through completing the Inspire Science units and practicing with the
Assessment Guide discrete items and performance tasks your students will have a feeling
of confidence going into the year-end assessment.

The Inspire Science Three-Dimensional Assessment guide, available
in print and digital formats, provides Guided Practice and Practice
items that will prepare students for success.

@AdvanceD B DIHc

The NGSS call for higher rigor, a greater demand for evidence of student learning, and
the integration of the three dimensions (Science and Engineering Practices, Disciplinary
Core Ideas, and Crosscutting Concepts). Integrated throughout the Inspire Science
assessments are AdvancED/Measured Progress®assessment items that provide

students with opportunities to demonstrate an understanding of the three dimensions
of the Performance Expectations as instruction occurs.



rofessional Lear

We know it can be a challenge to implement

a new science program with new standards.
That’s why Inspire Science comes with a
library of relevant, self-paced, professional
learning videos and modules to support you
from implementation through instructional
progression and mastery, all available 24/7,

at your fingertips.

Inspire Science

Quick Start Course

@ Welcome to McGraw-Hill Support

" Read: Create Assignments

28 Program Design

Program Implementation Support

Implementation support provides everything you need to
know to get up to speed on the first day of school.

« Quick Start eLearning Modules explain program basics
to help get you started.

« Plan, Teach, and Assess eLearning Modules provide
deep-dives of the program's instructional model
and resources.

Digital Platform Support

In the Technical Support Resource Library, you will find
step-by-step instructions for each of your digital tools to help
you feel confident planning, teaching, and assessing in

the digital experience.

Hero Images/Getty Images



McGraw-Hill Education

Fingers Under Chin

Ongoing Pedagogy Support

With Inspire Science, you will find a wide range of resources
on key instructional and pedagogical topics, including

Strategy / i videos from our program authors and consultants.

Types of Inquiry

Confirmation

Directed

STEM Classroom Videos model lessons from
real classrooms

Science Preconceptions Videos review common
preconceptions and strategies to overcome them

Instructional Coaching Videos discuss best practice
strategies and the "Why" behind the success

Teacher Activity Videos show planning tips and expected
results to help with hands-on activity time

Science Pedagogy Micro-Courses provide facilitation
guides for both self-guided or small-group courses

Finding Your Professional Learning Resources

All professional learning resources are easily identifiable in your digital experience.
Just look for the apple icon in your course, module, or lesson pages.

Video Library elLearning Course Digital Help
|

Professional Learning 29



Program Authors

Dr. Doug Fisher

Dr. Douglas Fisher is Professor of Educational
Leadership at San Diego State University and a
teacher leader at Health Sciences High & Middle
College. He is a member of the California Reading Hall
of Fame and recipient of many awards for excellence
in education. He has published numerous books and
articles and is the co-author of Visible Learning for
Science, Grades K-12 and Reading and Writing in
Science: Tools to Develop Disciplinary Literacy. He is
also an ASCD author, keynote presenter, and President
of the International Reading Association.

Dr. Jay Hackett

Dr. Jay Hackett is an emeritus professor of Earth
Sciences and past recipient of the William R. Ross
Science Award as an Honored Alumnus at the
University of Northern Colorado. Dr. Hackett is
co-author of Teaching Science as Investigations and
made contributions to the development of Inquiry
and the National Science Education Standards:

A Guide for Teaching and Learning. Dr. Hackett is an
admired science educator and McGraw-Hill Education
science author.

Page Keeley, M.Ed.

Page Keeley, M.Ed., is a nationally-renowned expert
on science formative assessment and teaching for
conceptual change. She is the author of several award-
winning books and journal articles on uncovering
student thinking using formative assessment probes
and techniques. She was the Science Program
Director at the Maine Mathematics and Science
Alliance for 16 years and a past President of the
National Science Teachers Association. Currently she
is an independent consultant providing professional
development to school districts and science education
organizations and a frequent invited speaker at
national conferences.

Dr. Jo Anne Vasquez

Dr. Jo Anne Vasquez, a past President of the National
Science Teachers Association and the National
Science Education Leadership Association, was the
first elementary educator to become a Presidential
Appointee to the National Science Board, the
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governing board of the National Science Foundation.
Her distinguished service and extraordinary
contributions to the advancement of science and
STEM education at the local, state, and national
levels has won her numerous awards: 2014 National
Science Education Leadership Award for Outstanding
Leadership in Science Education, 2013 National
Science Board Public Service Award, and “Robert H.
Carlton Award” for Leadership in Science Education.

Dr. Richard Moyer

Dr. Richard Moyer is an emeritus professor of Science
Education and Natural Sciences at the University of
Michigan-Dearborn. He is an award-winning educator,
author, and co-author of Everyday Engineering: Putting
the E in STEM Teaching and Learning, Teaching
Science as Investigations, and More Everyday
Engineering. Dr. Moyer has served for more than 33
years as a McGraw-Hill Education science author.

In Memoriam Dr. Dorothy J.T. Terman

Dr. Dorothy J.T. Terman served for 21 years as Science
Coordinator for California’s Irvine Unified School
District, where she was responsible for science
curriculum development, program implementation,
and assessment. She held a B.S. in Science Education
from Cornell University, an M.A. in Cell Biology from
Columbia University, and a Ph.D. in Curriculum from
the University of lowa. She received many awards,
including the Ohaus Award from the National Science
Teachers Association for Innovation in Elementary
Science Education. She was a consultant for inquiry-
based science curriculum implementation and a
veteran McGraw-Hill Education science author. We will
miss her inspiration and passion for science education

Dinah Zike, M.Ed.

Dinah Zike, M.Ed. is an award-winning author, educator,
and inventor known for designing three-dimensional
hands-on manipulatives and graphic organizers

known as Foldables® and VKVs® (Visual Kinesthetic
Vocabulary®). Ms. Zike is the founder and President of
Dinah-Might Adventures, LP and Dinah Zike Academy.
She is also the recipient of the Teachers’ Choice
Award For the Classroom and Teachers’ Choice Award
For Professional Development.
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explore in the classroom.
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Inspire Science

This section will provide you with a step-by-step tour of a module.
Become familiar with the print and digital activities and resources
available in each module of Inspire Science. Here you will find
examples of the following:

» Correlations for the NGSS Performance Expectations
* Module and Lesson Planning Resources

* Module Opener

* STEM Module Project Launch

* OE Lesson

* STEM Module Project

* Module Wrap-Up

O Need login credentials?

Go to my.mheducation.com and select "Create Teacher Account."

Module and Lesson Walk Through 32



The Inspire Science Teacher’s Edition provides easy-to-follow
correlations to the Next Generation Science Standards, telling you
which modules address which Performance Expectation.

Performance Expectations and NGSS Correlations

At the beginning of each unit, correlations show how the modules within the unit align to
the NGSS in the Performance Expectations at a Glance feature. This table identifies where
students will discover and practice the Science and Engineering Practices, Disciplinary Core
Ideas, and Crosscutting Concepts needed to succeed with each Performance Expectation.
Every module clearly identifies by page number the Inspire Science resources that correlate

to the Next Generation Science Standards.

Q

O Performance Expectations at a Glance

In this unit, students will discover and practice the Science and Engineering
Practices, Disciplinary Core Ideas, and Crosscutting Concepts needed to perform
the following Performance Expectations.

Performance Expectations MODULE: Forces and Motion MODULE: Electricity and Magnetism

3-5-ETS11 . .

3-5-ETS1-2 . .

3-PS241 .

3-PS2-2 .

3-PS2-3 .

3-PS2-4 .

Q Correlations by Module to the NGSS
MODULE: Forces and Motion
3 TS Engineering De:

3-5. Define a simple d problem reflecting a need or a want that | 8-9, 24-25, 33, 36-37, 41-44
ETS11 includes specified criteria for success and constraints on

materials, time, or cost.
@D science and Engineering Practices

Asking Questions and Defining Problems

Asking questions and defining problems in 3-5 builds on grades K~2 experiences and

progresses to specifying qualitative relationships.

+ Define a simple design problem that can be solved through the development of an
object, tool, process, or system and includes several criteria for success and
constraints on materials, time, or cost. (3-5-ETS1)

8-9, 11, 24-25, 33, 36-37, 43-44

= Dpisciplinary Core Ideas

ETS1.A: Defining and Delimiting Engineering Problems

+ Possible solutions to a problem are limited by available materials and resources
(constraints). The success of a designed solution is determined by considering the
desired features of a solution (criteria). Different proposals for solutions can be
compared on the basis of how well each one meets the specified criteria for success
or how well each takes the constraints into account. (3-5-ETSH)

8-9,24-25, 33, 36-37, 43-44

Inquiry activities are i talics.

Tx Correlations
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Continued from previous page.
Crosscutting Concepts.

Influence of Engineering, Technology, and Science on Society and the Natural World = 36-37, 43-44
- People’s needs and wants change over time, as do their demands for new and
improved technologies. (3-5-ETSH)

Engineering Design

Generate and compare multiple possible solutions to a problem | 24-25, 24-25, 33, 36-37, 41-44
3-5- s i iteri
based on how well each is likely to meet the criteria and
ETS12 >
constraints of the problem.

@@ science and Engineering Practices

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 3-5 builds on k-2 experiences

and progresses to the use of evidence in constructing explanations that specify

variables that describe and predict phenomena and in designing multiple solutions to

design problems.

- Generate and compare multiple solutions to a problem based on how well they meet
the criteria and constraints of the design problem. (3-5-ETS1-2)

24-25,30-31,36-37, 4344

G Disciplinary Core Ideas

ETS1.B: Developing Possible Solutions
+Research on a problem should be carried out before beginning to design a solution.

Testing a solution involves investigating how well it performs under a range of likely
conditions. (3-5-ETS1-2)

24-25,36-37,43-44

- At whatever stage, communicating with peers about proposed solutions is an

important part of the design process, and shared ideas can lead to improved designs.
(3-5-ETS1-2)

Crosscutting Concepts.
Influence of Engineering, Technology, and Science on Society and the Natural World = 36-37, 43-44

- Engineers improve existing technologies or develop new ones to increase their
benefits, decrease known risks, and meet societal demands. (3-5-ETS1-2)

Inquiry activities are i italics.

Correlations  Txi



Three-Dimensional Learning

Each module shows the three dimensions of learning that enable students to achieve
proficiency with the Performance Expectations addressed in the module.

Module: Forces and Motion

Three-Dimensional Learning

The following SEPs, DCIs, and CCCs build to the Module Performance Expectations.

&3 Science and Engineering Practices
- Asking Questions and Defining Problems

«Constructing Explanations and Designing Solutions

~Planning and Carrying Out Investigations

Also includes: C
Use a Variety of Methods

of Scier Based on

.
Empirical Evidence

(I2) Disciplinary Core Ideas
ETS1A Defining and Delimiting Engineering Problems
+ETS1.B Developing Possible Solutions

+PS2.A Forces and Motion

+PS2.B Types of Interactions

Crosscutting Concepts
-Cause and Effect

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

+Pattemns.

24 Module: Forces and Motion

Disciplinary Core Idea
Progression

This table illustrates in detail the Disciplinary
Core Idea Progressions across grades K—8.

Module: Forces and Mo

Disciplinary Core Idea Progressions

K-2 3-5 6-8

ETS1.A: Defining and Delimiting Engineering Problems

canbe Gefined. the more
have.
K2 ETSH) ol

Solutons elevant knowledge that s kel to imit possible
Shout problems. (2751 well cach one meets he specified crteriafor | - soluions. (MS-ETSY)

Before beginning to design 3 soluton, t < S A N D

important to cleary understand the probier. R AR

K2ETsy
ETS1.8: Developing Possible Solutions
. . evalusting
cravangs. or p These Testing
idods for a probens soltions o oihe peope. |  perfoms under  1ange o ikl condions MSETSI2)
K-2€T512) GrseTsiz)
- Atwhateverstage, communicatng withpeers
aboutproposed Scions s an important pat of
the design process, deas can ead
o improved designs. G-5£T512)
PS2.4: Forces and Motion
P  For any pai theforce
" speed or rection of Forces | object exerts on the fst. bu n the 0pposic
op it WSPs2Y

ifthe total force

level) 3PS2:) The greater the mass ofthe object, the greater
in motion alarger force.
cavses. sps22)

{Boundary: Technical terms,

peopie, hese choices
Ps22)

s
PS2.8: Types of Interactions
another and can change motion. (K P52.) @ps21 the change in an objects mofion depends on

the sum of the forces on the object and the.
mass o the object (MS-PS2:2)

2C Module: Forces and Motion

Performance
Expectations

3-5-ETS1-1. Define a simple design problem
reflecting a need or a want that includes specified
criteria for success and constraints on materials,
time, or cost

3-5-ETS1-2. Generate and compare multiple
possible solutions to a problem based on how well
each is likely to meet the criteria and constraints of
the problem.

3-PS2-1. Plan and conduct an investigation to
provide evidence of the effects of balanced and
unbalanced forces on the motion of an object.

3-PS2-2. Make observations and/or
measurements of an object’s motion to provide
evidence that a pattern can be used to predict
future motion.

CROSS-CURRICULAR

In addition to in-depth coverage of the three
dimensions, this module also covers
connections to Math, English-Language Arts,
Social Studies, Engineering, and
Environmental topics.

© GO ONLINE Explore the videos in Module

Planning Resources that support professional
development of three-dimensional learning,

Module: Forces and Motion 28

Three Dimensions at a Glance

Use this chart to locate where students will
encounter each of the three dimensions that build
to the Performance Expectations in the module.

@ Three Dimensions at a Glance

Throughout this module and in the culminating module project, students will
integrate relevant Science and Engineering Practices and Crosscutting Concepts
into their learing and understanding of the Disciplinary Core Ideas. Use this chart to
locate where students will encounter each of the three dimensions that build to the
Performance Expectations.

DIMENSIONS LESSON 1 LESSON 2 STEM MODULE
PROJECT

€ Asking Questions and Defining Problems (3-5-ETSH) . . .
(€D Constructing Explanations and Designing Solutions . .
(3-5-ETS1-2)
Connections to Nature of Science Science Knowledge is Based on . .
Empirical Evidence (3-PS2-2)
‘Connections to Nature of Science Scientifc Investigations Use a . .
Variety of Methods (3-PS2-1)
€ Planning and Carrying Out Investigations (3-PS2-1, 3-P52-2) . . .
(=) ETS1A Defining and Delimiting Engineering Problems . . .
(3-5-ETS1)
(G2 ETS1.B Developing Possible Solutions (3-5-ETS1-2) . .
(G2 PS2.A Forces and Motion (3-PS21, 3-P52.2) . . .
(G2 PS2.B Types of Interactions (3-PS2-1) . .
Cause and Effect (3-PS2-1) . .
Influence of Engineering, Technology, and Science on Society and . . .
the Natural World (3-5-ETS11, 3-5-ETs1-2)
Patterns (3-PS2-2) . .

Module: Forces and Motion 2D
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The Module and Lesson Planner pages provide a high-level look at what
students will use to learn and master the Performance Expectations.

Module Planner

The Module Planner provides a summary of the key activities and resources in the module
as well as pacing recommendations.

MOdLﬂe: rﬂ!ees and Mcti““ _

Modu

Use this plann

le Planner

er to understand the goals of the module.

Module Opener

Big Idea: What are
relationship between force | patterns of motion? when an objectis pushed or pulled?
and motion?

05Day 7Days 7Days

I this modle, students will
consider how the different
types of forces can cause
different types of motion.

Students will create a model to
show knowledge of patterns of
motion.

Hands On
Moving Marbles.

Hands O

Movement of a Wind-Up Toy

Students will understand that when
aforce s applied to an object, ts
motion changes.

Forces Affect the Way
Objects Move

Hands On

Onthe Move

Objective
e
School-to-Home
Resources provide
letters to be sent home Vocabutary

that explain the learning
objectives that will be
taught for each module.

Assessment Tools are
available in every module.

Inquiry Activity Planner

The Inquiry Activity Planner helps

Cross-Curricular
Connections

s e0eoe @ Sschoolto-Home Resources

D 6O ONLINE for a Letter to Home that wil help parents and guardians understand the learning
objectives for this module.

direction, distance, motion, position,
speed

Math, ELA

26 Module: Forces and Motion

you get ready for

all inquiry activities in the module, with a summary

of the activity, the purpose, pacing
strategies, and needed materials.

and grouping

Materials in blue
are included in the
Collaboration Kits.

Each module includes
Inquiry Videos that
demonstrate the hands-
on activities so you
know what to expect.

35 Module and Lesson Walk Through

balanced forces, force, friction,
unbalanced forces.

Math, Engineering

Module: Forces and Motion

Inqu

STEM Module Project Module Wrap-Up

- =

y a
build, and test a They will

‘compare their result with another group’s result.

Students will evisit the module phenomenon
by explaining the relationship between force.
and motion to describe how the skateboarder

9ot 1o the top of the ramp.

Engineering Challenge.
Make a Habitat

Engineering ‘

Assessmem Tools.

Pre-Assessment Formative A

McGraweHill

Talk About It Inquiry Actvites,
Quick Check, and Page Keeley
Science Probes

iry Activity Planner

Use this planner to preview and prepare for the labs and investigations in this module.

26 Moduie:

Lesson Inquiry Activity Materials.
K © G0 ONUNE for teacher support videos on selected actvtes Consumable | Non-Consumable
Materials included in the Collaboration Kit re lsed in biue
Lesson 1| % Hands On Moving Marbles © 30 min| cord stock, 2books, marble

- cardboord,
Purpose: To test how a marble moves on diferent ramps, | = Small | SERORE
Plan Anead: Recycled cardboard can be collected forthis | 970UPS
activity and saved and reused lter in the modie.
Hands On Movement of a Wind-Up Toy ©30min| masking tape | meterstick,
b stopwateh,
Purpose: To lear how to measure the speed o an object. small A
groups
[ Lesson 2 |  Hands On Forces Afectthe Way Objects Move © 30 min| cardboard, abooks,
b masking tape | meterstick
Purpose: To determine how force ffects atoy car's motion, | = SMll ° oy cor
Plan Ahead: Cardboard can be reused from Lesson 1and will | 910UPS
be used again i the next activi.
| Hands On On the Move ® 45 min| cardboard, 4books, cotton
b masking tape, | cloth, meterstick
Purpose: To test how ficion ffects atoy car's motion. small | masking top
Plan Ahead: Cardboard can be reused again and canbe | 91045
recycled when finished.

R O R R R R PR P PR R PR R RY PRy Y ..’

STEM" ° [Engineering Chalienge Design  Skatepork "Orin | diferMBzed | marble
Module - = small | cardboard boes,
Projoct | Purpose: To get a marbie from one side of the park tothe | e sl

other. 90095 _| wybes, tollet paver

Module Test,

Vocabulary Check, and STEM Module

Module: Forces and Motion  2F

Plan Ahead: Recy/
activity and saved

McGraw-Hill Education is
specific tems, contact the

Inquiry Activity Support

© 60 ONLINE Guide Inquiry Activities with confidence by watching the Inquiry
Activity Teacher Preview video as you plan. After students complete the
activity, the Inquiry Activity Rewind video gives everyone, even students who
missed class, a common set of expected observations.

nquiy Actviy ncuiy Actviy Rewind
Teachar Froview Use o know what o expect
Forces and Motior ahead of time. This video
INQUIRY includes activity setup tips,
TEACHER teaching strategies, and

PREVIEW science content background.

Teacher Notes

Use to promote equity—give
all students the same.
experience. The Rewind
video includes step-by-step
procedures and expected
observations.




Inspire All Students

Each module includes strategies to scaffold instruction

and plan for successful teaching for all students.

Differentiated Instruction strategies
suggest leveled activities for Approaching
Level, On Level, Beyond Level, and
Advanced and Gifted Learners.

Bridging).

English-Language Support
provides suggested
strategies and activities for
EL students in alignment
with the EL Framework
(Emerging, Expanding,

Module: Forces and Motion

Add depth and complexity
for your Advanced and
Gifted Learners.

Literacy Support helps
students to further
develop close reading
skills through science.

Lesson Planner

Inspire All Students

Use these strategies to scaffold your instruction and plan for successful teaching for all students

Differentiated Instruction

Module Concept Objects are at rest or in motion becaus
them. The effects of a a
d. Patterns can

students connect these key module cor

ERERERERE - = = x = LET Y

e of balanced or unbalanced forces acting
an be observed
be used (o pr

/ed and measured, and from
it future movements. Help

ts by providing multiple means of engagement

.

English-Language Support

Interactive Support

cessese

Approaching Level

1% On Level

11 Beyond Level

arap
of someone flying a kite. Then have
them work collaboratively to answer
these questions: Why s the kite
flying? What makes the kite move in
different directions? What keeps the.

sailboat, kite, h
wind turbine. H

an explanation

Kite from flying away? What might
cause the kite to fallto the ground?

slower. What m
makes it move

ategic Thinking Have students design an
investigation to determine how far a marble o other
object will travel when propelled by a rubber band pulled
back 2 inches versus 3 inches, Then have students use
evidence to predict and then test the results when a
rubber band is pulled back 4 inches.

seescccsse .Literacy Support: Using the Leveled Readers

Use the Leveled Readers to enable students to further

develop their lteracy skills through science.

« Fiction: Engages students in key concepts

+ Nonfiction: Focuses on real-world topics; Makes.
informational text accessible to all learners

+ Also available in print and online.

Other Resources
O GO ONLINE Use the Literature Recommendations found

Module Planning Resources to find a variety of books to use

while teaching this module.

Reference Universal Access In Course Planning Resources.
for research and strategies to support all students’ needs.

21 Moduie:  Forces and Motion

choose one of the objects and write

on it, What makes it move faster or

a Show photographs of an airplane and
ot air balloon, and a hotair balloon. Say, Think about how

tave each student

ach vehicle moves through the ai,
Then have student pairs discuss the
differences and similarities between
the forces that affect each vehicle's
motion. Have each student wiite a
summary of the discussion.

of the forces that act

akes it stop? What
n different directions?

OK 4 Extended Thinking Introduce students to Newton's
first law of motion. Have them design an experiment that
demonstrates the validity of the law, including a prediction
of the results they expect. Students should recognize the
ole of friction as a force that affects motion, and describe
ways to reduce ts effect

Up and Down at the Playground

Summary This book discusses
the different forces.

in a playground,

When to Use Use this book at
the end of the explain section
of Lesson 2 to review how
forces change motion.

in

EMERGING

EXPANDING BRIDGING
llustrated Vocabulary Banks As Act It Out Have students stand. Think-Pair-Share Put these
students Direct them to
about forces and motion, have them ~and then ask the

For example, ? Pair students o
label them. EX, “Motion” may have a y

picture of an animal or person
running. Other categories might
include things that are close and far

Are you in moti
answer, Yes Then say, Walk (0 the
fight. Ask Which direction are you
moving? Have students chorally
answer, Right. Say, Freezel Are you in
motion? No. Repeat the activity

away 10 show distance, things that
are moving quickly and slowly to
show speed, or items in a particular

can use f ot
influence the motion of objects using
reali. For example, students can
dangle a pencil from piece of string
and push it with different degrees of
force and in different paters of

ideas

pattern of motion, lie swinging. o motion.

related to
banks during peer discussions related to motion, direction, and position, motion, force, and direction.
throughout the module. distance, and force.

Cognates

Cognates are words in two different languages that share
similar meaning, spelling, and pronunciation. Review
differences in spelling and pronunciation of these terms.
with your Spanish-speaking English learners.

direction distance position
direccién distancia posicién
friction
force. contact force
friccion e Concept Circle
== -
e
sin contacto fenémeno
fuerza gravedad

.
.
.

Vocabulary Resources

The online Vocabulary Resources are intended to
support English language learning and vocabulary
acquisition. Resources for each stage of the learning
process are meant to appeal to different types of

Study
Vocabulary

Review
ActitOut

Language Building Resources teach
students to identify and use cognates to n 2
create linguistic bridges between school and
home to capitalize on emerging bilingualism.

Building to the Performance Expectations details the three dimensions of learning
that your students will explore to develop mastery of Performance Expectations.

Track Your Progress to the Performance Expectations

0 return after completing the lesson t

[ommon [ R—

o note concepts thatwill need
ackdtional review before your students start the STEM Module Project

@:-ececred tab

stu

o

Lesson 1 Motion

Building to the Performance Expectations

the folowing Performance Expectatins:

3seTsia reflecting a

ma

The Track Your Progress

Expectations.

le helps you monitor
dent progress toward
stery of the Performance

Mok carvatonsanio assremens 1o provide
g
Engineering Practices st ourming s oeimns et rginnt.
e e e | SO 2
o v
oo e the fea
process copenandinckdes Y TISIBLEINSIO OIS it
Compaed on the bas ofpowwell  make predctons V4
e e
e e
== SRR ¢
Connections to Nature of Science ‘exhibits a reguiar patten, future —
et i 8
P
Pk o
ELALierscy Connectons Math Connectons
P Theeres

besesescssse

Essential Question: Wna are patterns of moion”

can be used to predic future motion.
‘Vocabulary: irecton, distance, motion, positon, speed

FlexTrack A
30 minday (5 days

=

Lesson at a Glance

Every lesson offers three
pacing options to best
meet your schedule.

Full Track s the recommended path for the complete lesson experience. FiedTrack A and
FlexTrack B provide timesaving strategies and alternatives.

FlexTrack B

30 miniday (3 days per week)

“asses prr | P20° sl Scence robe: &
A i | i Daws t ove?
L
Enaose | e move ke Voo Gt
oty Actiy: g Mol ==
Erpiore D32
Oojocs ove oo
oay3
o [ =
oaya
Tym01 of oo Smsntons P
oays
el e A
Expian the renormanor: Wy dous e =g
v move e at?
Evatiate a7
oo Projec Panning e
_ Days
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MODULE STEM MODULE LESSON LAUNCH

ENGAGE

OPENER PROJECT LAUNCH SCIENCE PROBE

Module Opener

Inspire your students’ curiosity with a real-
world phenomenon that inspires students
to ask questions and investigate the world
around them. The anchoring module
phenomenon will uncover students’ initial
ideas, setting them up to see how their
thinking evolves as they progress through
the module.

Inspiring Teacher Support

Performance Expectations are identified to
let you know what students will be learning
throughout the module.

Differentiated Instruction suggestions help
you provide instruction that is just right for
students of all levels.

Word Walls are included for students in Grades
K—-1to emphasize key foundational vocabulary.

Teacher Toolbox

Look for the Teacher Toolbox. It appears
throughout each module and provides
science background information or to or
identifies common preconceptions related
to the content at hand.

37 Module and Lesson Walk Through

STEM Connections

Real-world STEM Careers
(with relatable STEM Career
Kids in K-1) are introduced
at the module level to

help students see how the
information from the module
is applied in the real world.

STEM CAREER Connection |

‘What Does a
Park Ranger Do?

EXPLORE




Skyward Kick Productions/Shutterstock

EXPLAIN ELABORATE

sessseccscscscscscscsccses

@ oo

THE PHENOMENON
What did the
skateboarder have to
do to get to the top of
the ramp?

© GO ONLINE

Check out Skateboarders

action.

Py Talk About It

Look at the photo and watch the video of
the skateboarders. What questions do you
have about the phenomenon? Talk about
your observations with a partner.

Did You Know? -—8w——
The very first skateboards had handles

and were developed in California.

Module: Forces and Motion 3

§&n Talk About It

In each Module Opener, students are
prompted to discuss the module
phenomenon after reviewing the
ENCOUNTER THE PHENOMENON resource.

to see the phenomenon in

EVALUATE

@

@::-co-

MODULE PROJECT
PLANNING

MODULE PROJECT COMPLETION
AND MODULE WRAP-UP

eceseccesecscsesscses

THE PHENOMENON

The Module Opener begins the inquiry process
by presenting an anchoring phenomenon

to explore throughout module. Lesson-level
investigative phenomena and inquiry activities
help students build understanding of the
module phenomenon.

O GO ONLINE

Go Online to Explore

Interactive digital content gets students thinking
and talking about the module phenomenon.

cccses

ceseceseses

cecccscccce

cees

Did You Know statements provide background
information to promote conversation and help

students turn their observations into questions
they will answer later.

Module Opener

38




MODULE STEM MODULE LESSON LAUNCH
OPENER PROJECT LAUNCH SCIENCE PROBE

STEM Module Project Launch

In grades 2 and up, build excitement and
get your students curious about what they’ll
be learning in each lesson. This section tells
students about the project they’ll complete
at the end of the module and how the
lessons in the module will help them in their
planning. Your students will start asking
questions, setting goals, and preparing to
experience the engineering design process
like the professionals.

STEM Module Project Launch
Engineering Challenge

Students assume the role of a scientist or
engineer and are charged with the task of
designing a solution to the related Science
or Engineering Challenge at the end of the
module.

As students progress through each lesson,
they will generate questions and begin initial
planning while learning about the related,
real-world STEM Career.

39 Module and Lesson Walk Through

Lesson 1
Motion

Lesson 2

Forces Can
Change Motion

ENGAGE EXPLORE

) STEM Module Project Launch

Engineering Challenge

Design a Skatepark

You have been hired as an architectural designer.
At the end of this module, you will develop a
design for a skatepark. Your goal will be to
design, build, and test a model that is able to get
a marble from one side of the park to the other.

Architectural designers apply their
knowledge of motion, forces, and design
to create playgrounds and skateparks.

What do you think you
need to know before you can
design a skatepark?

} STEM D

odule Proj

Plan and Complete the Engineering
Challenge Use what you learn throughout
the module to complete the challenge.

4 STEM MODULE PROJECT Module: Forces and Motion

(t)Cathy Yeulet/stockbroker/123RF, (b)Steve Debenport/E+/Getty Images
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(W) STEM Module Project
\ / Engineering Challenge

PHASE 2 (Grades 2—5) einaktpark ‘ e

YYou have been hired as an architectural
designer. Using what you have learned
throughout this module, you will design
. a skatepark. Your goal will be to design, =
STEM Module Project bl s e a ol ot wi sty
get a marble from one end of the park
to the other using parameters set by

Planning

Planning after Lesson 1

After each lesson, students have

Apply what you have learned about motion
to your project planning

Record information to

the opportunity to think about how e cons koo ot motn toctyons (i S 2

?
project planning after each lesson.

what they’ve just learned can help
them with their project at the end
of the module.
ot KEEP
o’ PLANNING

L STEMMODULE PROJECT Modue: Forcs and Moton 41

What do you think you
heed to know before you can
design a skatepark?

STEM Module Project

At the end of the module, students
will complete the Science or
Engineering Challenge.

ENGINEERING
CHALLENGE

In this STEM module
project, students will
follow the Engineering
Design Process to
design, construct, and SAM

test a skatepark. Architectural Drafter

STEM Module Project Launch 40
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One of the most effective ways to support
conceptual learning is through formative
assessment. That is why Inspire Science
begins every lesson with a formative
assessment science probe to assess
students’ prior knowledge.

Science probes present a real-world
phenomenon, or core concept, to promote
student thinking and discussion, revealing
commonly-held preconceptions and initial
ideas students bring to their learning so you
can best inform your instruction.

LESSON LAUNCH

ENGAGE EXPLORE

SCIENCE PROBE

Inspiring Teacher Support

Detailed teacher support for every
science probe:

« Research-based, common preconceptions
associated with the content of the lesson

» Suggested Page Keeley discussion strategies
and support videos

- Detailed account of the purpose and
usefulness of each probe

- Clearly stated teaching and learning implications

- Scientific explanations to clarify the
specific content at hand

Page Keeley Productive
Discussion Strategies provide a
variety of ways to get students
talking and documenting their
thinking. A strategy is
recommended for each

science probe including specific
Page Keeley strategy videos.

When does force act on the golf ball?

Who do you agree with?

' PAGE KEELEY
SCIENCE
il PROBES

PAGE KEELEY, M.Ed.
Author and Educator

Uncover Student Preconceptions

". Page Keeley, M.Ed. is a nationally-renowned
expert on science formative assessment and
teaching for conceptual change. She is the author
of several award-winning books and journal
articles on uncovering student thinking using
formative assessment probes and techniques.
She was the Science Program Director at the
Maine Mathematics and Science Alliance for

16 years and a past President of the National
Science Teachers Association.

Sticky Bar Graph Productive
Discussion Strategy

Is force acting
on the ball if it is
not moving?

Finn

Tad

Pete

41 Module and Lesson Walk Through

(t)Chris Keeley Photography, (b)Peoplelmages/DigitalVision/Getty Images
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EVALUATE

Simple lllustration or Scenario

Science Probes present students with familiar
real-world phenomenon or a core concept.
These could be in the form of simple
illustration or scenario.

<o

Golf Ball

0

Three friends are playing golf. They each have different ideas
about the forces that act on a golf ball. This is what they think:

Finn: Forces act on the golf ball only when the golfer hits the ball.

Pete: Forces act on the golf ball only when the ball is on the tee.

Tad: Forces act on the golf ball when it is on the tee and when
the golfer hits the ball.

Who has the best idea about forces?

Explain why you think it is the best idea.

.You will revisit the Page Keeley Science Probe later in the lesson.

WM// e

ﬁ}\ﬂ/ﬂ 4/ %;‘2:7.\

9t
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.......

NTTUVVTTX

...........

.......

Revisit the Probe

Students will revisit
the science probe
throughout the lesson.
After engaging with a variety

REVISIT

' PAGE KEELEY
SCIENCE
4l PROBES

of learning opportunities, students will be able
to adjust their thinking if needed based on the
evidence they’ve gathered in the lesson.

L[] [ ]
MODULE PROJECT MODULE PROJECT COMPLETION
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Real-World Phenomena

Relevant phenomena have great explanatory
power. The situations presented are designed
to draw out deeper thinking and elicit more
thoughtful responses from students.

Best Versus Right Answer

Students are more motivated to learn

in a non-judgmental environment. By
referencing the “best answer” to explain
thinking, rather than the “right answer,”
students feel safe in sharing their thinking.

Explanatory Answers Reveal
Students’ Thoughts

Students are required to provide an
explanation for their answers, which helps
uncover preconceived notions that may
be clouding students’ thought processes.

Lesson Launch / Science Probe 42



MODULE STEM MODULE
OPENER PROJECT LAUNCH

LESSON LAUNCH

SCIENCE PROBE ENGAGE

The Engage phase will inspire students’

curiosity with a real-world phenomenon they
will investigate throughout the lesson. These

lesson phenomena help uncover student

preconceptions and generate collaborative

conversations that turn observations into
questions to investigate.

As students progress through the lesson,
they will begin to reveal answers to the

questions they generated and will revisit their
initial thinking to see how it changes as they

learn new information.

Inspiring Teacher Support

Disciplinary Core Ideas and Lesson Objectives

are clearly stated.

The Encounter/Discover the Phenomenon
question is connected to the Essential
Question for the lesson.

Discussion prompts are provided to help you

facilitate collaborative conversations.

J

ELABORATE

5E INSTRUCTIONAL MODEL

The 5E Instructional Model provides a proven,
research-driven lesson flow with the flexibility to
adjust as needed for your classroom needs.

43 Module and Lesson Walk Through

22 ENGAGE Module: Force

{@ Time To Move
(Grades K—1)

Engage younger students
with suggested activities
that get them up and
moving.

EXPLORE

5. Record Data Draw what you observe.

Plant 1

Plant 2

Lesson 1 Plants Change Their Emvironment 11
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How are they going down
the slide so fast?

© GO ONLINE

Check out Slides to see the @
phenomenon in action.

@ Talk About It

Look at the photo and watch the video of the kids going down
the slide. What questions do you have about the phenomenon?
Talk about your questions and observations with a partner.

Did You Know?

London has the longest and tallest slide in the
. world. It takes about 40 seconds to go down!

ENGAGE Lesson 2 Forces Can Change Motion 23

fesesesssscscseses

§f Talk About It

Keep the Conversation Going

Students will describe what they see and turn
their observations into questions that they
will revisit and try to answer as they progress
through the lesson.

EVALUATE

esesesscscsccccscscssces

cesscne

eee
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ENCOUNTER
THE PHENOME’\TON

Students will engage with the lesson-level,
investigative phenomena and collaborate
to generate a list of questions.

O GO ONLINE

Go Online to Explore

Check out the video Slides to
see the phenomenon in action.

Engage 44
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The Explore phase lets your students get
involved and investigate the phenomenon
through a related, common experience.
They will carry out an investigation, collect
and interpret data, and begin to reveal
answers to their questions and build
understanding using different types of

inquiry activities.

STEM MODULE
PROJECT LAUNCH

LESSON LAUNCH
SCIENCE PROBE

Inspiring Teacher Support

Inquiry activity support outlines the purpose,
materials needed, and suggested strategies

for facilitating the student work

and discussions.

The Science and Engineering Practices are
clearly highlighted, along with the Crosscutting

Concepts, where relevant.

Differentiated Instruction tables provide
activity customization suggestions to align
with different levels of student skills.

Inquiry Spectrum provides flexible activity
options to adjust the inquiry level to align
with the learning needs of your students.

Engineering Connection activities are
provided and include teacher support.

Collaboration Kits contain most of the
materials needed for the hands-on inquiry
activities. The materials are neatly organized

and labeled to
correlate with each
unit and module,

with enough materials
for five groups of
students.

45 Module and Lesson Walk Through

ENGAGE EXPLORE

INQUIRY ACTIVITY
Materials

Forces Affect the Way B oo
Objects Move cordbonrd
You saw people going down a slide. A slide is one )
kind of ramp. Investigate how the height of a ramp &= ;:aik'"g
will change a toy car’s motion. - P
Make a Prediction How will the height of a ramp & toy car
affect the motion of a toy car?

Carry Out an Investigation

-

N

. Stack two books on the floor. Lean a piece of
cardboard along the top book to make a ramp.
Tape the edge of the cardboard to the floor.

Place a toy car at the top of the ramp.

Release the car.

3. A Use the meterstick to measure

the distance the car traveled.

»

Record Data Record the distance the car

traveled in the data table.

o

24 EXPLORE Module: Forces and Motion

meterstick

Repeat steps 2—4 for a total of three trials.

Inquiry activities guide students to
think about the phenomenon, make
a prediction, and carry out an
investigation to test their predictions.

Collaboration Kits.
Grades K5

Inspire
Science

Explore Our Phenomenal World

Inquiry Rewind

Inquiry activity videos
provide a step-by-step

look at the inquiry activity.

See the Collaboration
Kit Guide for details
regarding the materials
that come in each kit.

McGraw-Hill Education
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(INQUIRY ECTIVITY

Communicate Information

9. Did your observations support your prediction? Explain.

6. Repeat steps 1-5 with a stack of four books.

Di: T led in Ci

Trial 1 Trial 2 Trial 3

Two-book
ramp

Four-book
ramp

i deaton

7. Compare the distances the toy car traveled with the
two ramps. What pattern do you see?

Conuignt o Mccraw-

8. Predict what would happen if your ramp had six books. X

EXPLORE Lesson 2 Forces Can Change Motion 25

During their investigation, students
will record and analyze their

observations, think about changes
to their prediction, and plan :
changes to their investigation.

At the end of the inquiry activities,
students communicate their
findings (with evidence) and make
connections to real-world examples.

L[] L[] [ ]
MODULE PROJECT MODULE PROJECT COMPLETION
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EVALUATE

CLAIM EVIDENCE REASONING

Students will use the Claim, Evidence, Reasoning
framework to help them as they explore and explain
the phenomenon.

MAKE YOUR CLAIM

What makes an object move
faster and father?

Make a claim about what
causes an object to move
faster and farther.

300 @ cLAM
I think an object’s motion will when height is
added.

ceee

cescsese

—

.

EVII CE
The evidence | found in the

included

Give reasoning
for your claim.

: @ REASONING

My reasoning for my claim is

You will revisit your claim to add more
evidence later in this lesson!

EXPLORE Lesson2 Forces Can Change Motion 27

CLAIM Students reflect and
brainstorm possible answers
and take a clear stance on how
the object will move.

.
.

EVIDENCE Students provide
their initial evidence from what they
learned in the inquiry activity. They
return to their claim to add more
evidence as it is revealed throughout
the lesson.

REASONING students explain the scientific
knowledge, principle, or theory they used to
support their argument.

Explore 46
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OPENER PROJECT LAUNCH SCIENCE PROBE ENGAGE EXPLORE
Explain
vocapuLary Forces
Look for these Objects do not move by themselves. A force must
words as you read: be applied to an object to change its motion. A force is
. . balanced a push or a pull. When you push on a door handle, you
This phase of the lesson model provides o apply a force. When you pull on a wagon hande, you
. . . apply a force.
students with an array of informational force ,
fricti Forces can be large or small. The force that a train
riction . -
. . . engine uses to pull a train is large. The force that your
teXt’ SUppOI”[IVG resources’ and InteraCtlve unbalanced hand uses to lift a feather is very small. It takes larger,
o ege . . . forces stronger forces to move © GO ONLINE Watch
aCtIVItIeS SO they Can SyntheSIze |nformat|on heavier objects than it does the Forces Can Change
K . to move lighter objects. Zﬁ’é’;’; ;"“;"’f:r’::le';lzs
and convey their understanding of There is another type of
force called friction. Friction is a force that occurs when
th e CO n Ce ptS. one object rubs against another. Friction pushes against

moving objects and causes them to slow down. Imagine
you are running across the gym. You are able to stop
oy e . here is fricti h h
Students will interact with the content and pecause here I frction between your shoes and the
floor. Now imagine you are running on ice. It is harder to
. . . stop because there is less friction because the ice is
p ra Ctl Ce C | Ose-rea d l ng S kl I IS . very smooth. Smooth surfaces have less friction. When
More than one force there is less friction, it is harder for an object ll.OW

can push or pull on an down and stop.
object at a time.

Inspiring Teacher Support

Inquiry activity support outlines the purpose,
materials needed, and suggested strategies for
facilitating the student work and discussions.

The Science and Engineering Practices are
clearly highlighted, along with the Crosscutting
Concepts, where relevant.

EL Support provides suggested activities

for Emerging, Bridging, and Expanding Interactive Text
student groups.
Students interact directly with core content

Differentiated Instruction tables provide to strengthen literacy and writing skills.

activity customization suggestions to align
with different levels of student skills.

Close Reading framework support to help you

guide students through the Inspect, Leveled Reader

Find Evidence, and Make Connection steps. )
Students can extend their

Visual Literacy strategies and teacher learning with leveled
support give students practice reading and informational text that
understanding diagrams. includes a paired fiction

reading, text-dependent
questions, hands-on
activities, and graphic
organizers to help
summarize the selection.

Vocabulary strategies encourage students
to use context clues to derive the meaning
of the vocabulary words.

On Level

. Beyond
‘ ELL

Digital Vision/Getty Images
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W
e
Inspect

Read the passage
Skateboarding.
Underline text
evidence that tells
what two things a
skateboarder needs
to do tricks.

Find Evidence

Reread How does a
skateboarder get high
enough to do a trick?
Highlight the text that
explains.

Skateboarding

Skateboarding is a sport that began in 1950 in
California. Before there were skateparks,
skateboarders practiced in empty swimming pools.
Today, there are hundreds of thousands of
skateparks in the United States.

Notes

sges/Blend images.

Skateboarding is a fun sport that requires only a
few pieces of equipment. A skateboard and
protective gear makes someone ready to hit the
park. Although skateboards can vary and have
unique designs, all are made of three basic parts:
a board, wheels, and trucks, which connect the
wheels to the board and allow the board to turn.

H

To be safe, skateboarders have to wear helmets to
protect their heads. They also wear gear to protect
their wrists and knees.

32 EXPLAIN Module: Forces and Motion

ecescsced

~0O Close Reading

Integrating literacy with science content helps
students make connections while building close-
reading skills and strengthening writing skills.

Access Complex Text

The ACT Framework (Access Complex Text)
provides scaffolded practice for seven different
complex text features.

Premade questions specific to the text help
students understand complex text more clearly.

PRIMARY SOURCE

Students learn about scientists and engineers and their
related discoveries through primary source features.

L[] L[] [ ]
MODULE PROJECT
PLANNING

EVALUATE

Make Connections
& Talk About It

What does an
architectural designer
need to know about
skateboarders in order
to design a skatepark?

Notes

There is science involved in designing a
skatepark. Architectural designers apply
principles of motion and force so that the
skateboarders can get the speed they need.

Notice the many slopes of the skatepark in the
photo on this page. When skateboarders push
themselves down a slope, their speed increases.
They go across a flat surface as they stand on
the board. Leaning their body to one side or the
other causes the wheels to move the direction
they want, right toward another slope. Their
speed remains the same because balanced
forces are acting on the skateboard. When they
go down another slope, they use unbalanced
forces to increase their speed to carry them
across another flat surface and up the next slope.
With enough speed, they can get high enough to
do their tricks in the air.

EXPLAIN Lesson 2 Forces Can Change Motion 33

Changing Motion

Think back to your toy car. With a partner,
brainstorm five ways you can make the object
have motion. In the table, draw a picture using arrows
toindicate the direction and label what force was applied
and if the forces were balanced or unbalanced.

D GO ONLINE Explore the PhET
imulation Forces and Mot
See the forces intug of war.

Balanced or
Unbalanced

Forces Acting

Motion on Object

Make an object O sotancea

remain stil ([ unbalanced

Make an abject Qsatancea

move forward [ unbatanced

Make an object
move faster,
forward

[ Balanced

() Unbolanced

30 Module: Forces and Motion

Crosscutting Concept
Graphic Organizers

Use Crosscutting Concept Graphic Organizers
to apply the themes to the science concept at
hand throughout the lesson.

Explain

MODULE PROJECT COMPLETION
AND MODULE WRAP-UP

48



MODULE
OPENER

STEM MODULE
PROJECT LAUNCH

In Elaborate, students apply knowledge
to new situations to develop a deeper
understanding of the lesson concepts.

LESSON LAUNCH
SCIENCE PROBE

Elaborate

Inspiring Teacher Support

EL Support and suggested lesson alternatives
are available throughout.

Question Prompts and Answers help support
the conversation about STEM Connections.

Crosscutting Concepts Science Songs are
available for Grade K-2 students.

Teacher suggestions on how to save time
are included throughout.

Word Origin Study guides students’ research
through the word origins of the lesson
vocabulary to better understand that parts of
the words can give clues about the

whole meaning.

Literacy and Math Connections are embedded
throughout every lesson.

EL Support provides suggested activities
for Emerging, Bridging, and Expanding
student groups.

49 Module and Lesson Walk Through

ENGAGE EXPLORE
INQUIRY ACTIVITY
Materials
Hands On
4 book:
n the Move vﬁ ek
When playing with toy cars, some cars are faster eardboard|
than others. With a push on the floor, the car starts
out fast. It then slows down and stops. Investigate —_——
how different materials can affect the speed and \ = tape g
distance of a toy car.
Make a Prediction What would happen if a toy car & toy car
rolls over different materials?
" meterstick

M sandpaper

cotton

Carry Out an Investigation cloth

1. Make the four-book ramp. Copy the data from the
“Four-book ramp” row of the table on page 25
into the “Floor” row of the table on page 37.

N

Tape a layer of sandpaper at the bottom of
the cardboard ramp. Release the car from the top
of the ramp.

w

Record Data Measure and record the distance
the car travels. Repeat for a total of three trials.

Remove the sandpaper. Tape a cotton cloth to
the floor at the bottom of the cardboard ramp.
Release the car from the top of the ramp.

L

Record Data Measure and record the distance
the car travels. Repeat for a total of three trials.

36 ELABORATE Module: Forces and Motion

Cut out the Notebook Foldables tabs given to you by your
teacher. Glue the anchor tabs as shown below. Use what you
have learned throughout the lesson to describe the picture
using vocabulary words.

[ |

Use Dinah Zike’s
Study Guide

and Notebook
Foldables® as a
tool to organize
important lesson
information and
Visual Kinesthetic
Vocabulary® to
construct meaning

and master lesson
vocabulary.
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p Cp S |

Landscape Designers plan and design
public spaces, residential areas, and college
campuses. They are creative people who like to
work on big projects. You might think landscape
designers work only with plants and lawns, but
they also know a lot about paving, walls, fencing,
wood, concrete, and metal. They know about
irrigation and water management, too.

Landscape designers also think a lot about motion
and force. When they design spaces where
people will work or play, they consider what
objects will move through the spaces and the
forces that will affect the movement of the objects.

It’s Your Turn

As a landscape designer, what information would
you need to build a skatepark? How could you find
out how skateboarders move in a park, and how
would your findings influence your design?

MEDICAL
4

(B, ‘ UJ MAGNETS

-

ELABORATE Lesson 2 Forces Can Change Motion 35

F&) INVESTIGATOR Atticles

Introduce students to real-world STEM professions Students will engage with informational text and
that they may have one day. Students will learn real-world science and engineering stories that are
about the career and then apply what they have available in approaching level and on level.

learned to a related assignment.

Elaborate 50
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In the Evaluate phase of the instructional
model, you are able to gauge student

progress toward achieving lesson objectives.

This is a time to assess students’ new
understanding and abilities.

Inspiring Teacher Support

The Environmental Connections are identified
in the Teacher’s Edition.

Suggested activities are included to meet
ELD Standards.

Differentiated Instruction suggestions are
provided to support all learners.

Professional Learning Videos support your
needs from start to finish.

Go online for interactive Lesson Review tools
and resources.

The Online Assessment Center lets you
assign students a pre-made Lesson Check
that is based on the Disciplinary Core Ideas or
customize your own practice assignments and
assessments.

Students can practice important 21st Century
Skills with Open Inquiry activities.

Scoring Rubrics provide guidelines for the
Extend It open inquiry activity.

51 Module and Lesson Walk Through

o L uoy | How are they going
: down the slide so fast?

. Summarize It

+ Explain the effects of a force acting on an unmoving object.
.

REVISIT Revisitthe Page Keeley Science Probe

. gﬂéf;;fgg on page 21. Has your thinking changed?
V.l PROBES If so, explain how it has changed.

¢ 38 EVALUATE Module: Forces and Motion
.

PLAIN
THE PHENOMENON

In the Lesson Review, students will demonstrate
their learning by explaining the phenomenon,
utilizing the SEPs and CCCs to showcase their
Three-Dimensional Thinking skills, and extend
their learning to real-world scenarios.

Lesson Checks and
Interactive Practice

Assign students pre-made
lesson checks and interactive
practice tools that are
purposefully designed to revisit
the Disciplinary Core Ideas.

forces that cancel each other out when
acting together on an object

‘The rocks have balanced forces acting on them.

Aleksandr Simonov/Shutterstock
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([ J @Three-Dimensional Thinking

1. How do forces change the motion of objects?

A. Forces can change the speed or direction of an
object’s motion.

B. The size of the force affects the speed of the object.
C. The direction of the force affects the direction of

. the object’s motion.
. D. All the above
. E. None of the above

2. An egg is about to roll off the counter. How can you get
the egg to stop without picking it up?

w

Explain why the amount of friction would be different on an icy surface and a
dry, concrete surface. How does the amount of friction affect the movement
of an object across both surfaces?

EVALUATE Lesson 2 Forces Can Change Motion 39

‘ Three-Dimensional Thinking

Students will apply their three-dimensional
learning to show their understanding.

See the Teacher’s Edition for more three-
dimensional thinking support and DOK levels.

ENVIRONMENTAL

Environmental Connections help students
to understand environmental impacts.

EVALUATE

MODULE PROJECT MODULE PROJECT COMPLETION
PLANNING AND MODULE WRAP-UP

Extend It

You are the mayor of San Francisco, California. The trolley cars
are in need of repair. How might you communicate with your
citizens about the importance of repairing the cable car brakes?
Think about what you have learned in this module to help
explain force and motion.

Write a speech, draw a poster, create a flyer, or use media.

KEEP PLANNING

Engineering Challenge

Now that you have learned how forces can affect motion,
go to your Module Project to explain how the information
will affect your plan for the skatepark.

40 EVALUATE Module: Forces and Motion .

Extend It with :
Open Inquiry
Students engage in an open

inquiry activity that focuses
on 21st Century Skills.

Copurlant € McGrain

STEM Module

the module.

Project Planning

At the end of each lesson,
students return to the STEM
Module Project planning pages
to apply what they have
learned throughout the lesson
to the STEM Module Project
they complete at the end of

Evaluate 52
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STEM Module Project Planning

Students in Grades 2-5 will use the Project
Planning Pages at the end of each lesson to
see how their learning can be applied to the
STEM Module Project they’ll complete at the
end of the module. Students will define the
problem they’re trying to solve and complete
research to deepen their understanding.
They will think about the related STEM career
that was introduced and discuss what real
scientists or engineers do to answer science
questions and prepare to solve a problem.
After collecting the necessary information,
they will sketch models and select the best
one to build.

Inspiring Teacher Support

Project Parameters are clearly outlined and
include student pages that should be revisited
to help students with project planning.

Scripted facilitation questions are provided to
guide student planning discussions.

Online STEM Module Project Teacher support
pages that provide constraints, drawings, and
additional support to teachers.

53 Module and Lesson Walk Through
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ENGAGE EXPLORE

STEM Module Project
Engineering Challenge

Design a Skatepark |

You have been hired as an architectural
designer. Using what you have learned
throughout this module, you will design

a skatepark. Your goal will be to design, A\
build, and test a model that will successfully
get a marble from one end of the park

to the other using parameters set by

your teacher.

Planning after Lesson 1

Apply what you have learned about motion

to your project planning. Record information to

help you plan your model
after each lesson.

How does knowing about motion affect your
project planning?

STEM MODULE PROJECT Module: Forces and Motion 41

Review the STEM Module Project
Parameters

After the first lesson in the module, students will
revisit the purpose of the STEM Module Project
and review how what they’re learning will help
with project planning.

For students in Grades K—1, detailed steps are
provided to support their developmental needs.
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MODULE PROJECT
PLANNING

STEM Module Project
Engineering Challenge

L PP PP = x x x = x == ST TRTI

Planning after Lesson 2

Apply what you have learned about forces that can
change motion.

What factors should be considered when building

Lesson Planning Review

As they begin to complete their
projects, students will revisit their planning
notes from the close of each lesson.

your model of a skatepark?

L P PPN = x = x = = = ST TRARRY

Research the Problem

g Research building designs by reading the Investigator
article Play It Safe! Go online to teacher-approved websites, or
by finding books on designing skateparks at your local library.

Source Information to Use in My Project

Sketch Your Model @ eessessessssscssssscsssssssssessssssssssssttsditiiitheeeeeees

Draw your ideas on a separate piece of paper.
Select the best one to build and test.

Define the Problem and
Complete Research
As part of the planning process, students will

research possible materials they could use in
their project.
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STEM Connection

During the project planning, students will review
the related STEM career that was introduced at

the beginning of the STEM Module Project and

discuss what the professional’s role would be at
this point in the planning.

STEM Connection

Sketch Your Model

Before deciding on a final model to build,
students are encouraged to sketch ideas on
a separate piece of paper.

Module Project Rubric: |

Identify: What is the problem that
needs to be solved?

[ ] | defined the problem well
connecting It to a real-world
situation.

Explore: Brainstorm possible solutions
to the problem and choose the one
most likely 1o solve the problem, given
the materlals and time avallable.

[ 1 I shared greatideas and
solutions.

[ ] 1researched solutions on my

[ ] 1 showed great
understanding

MODULE PROJECT COMPLETION
AND MODULE WRAP-UP

Module Project Rubric

Teacher and student rubrics allow students to

decide on the criteria and constraints to assess

their STEM Module Project.

STEM Module Project Planning 54



MODULE STEM MODULE
OPENER PROJECT LAUNCH

STEM Module Project Completion

and Module Wrap-Up

As the module comes to a close, students will
complete a final culminating STEM Module
Project to demonstrate their understanding
of the Performance Expectations in the
module. Through the completion of the
project, students apply the three dimensions
of learning to solve a problem related to the
module phenomenon.

LESSON LAUNCH
SCIENCE PROBE

Inspiring Teacher Support

Background information and STEM Connection
support is provided to connect the STEM
Module Project to real-world STEM projects.

Scripted questions are provided to support
group discussion facilitation.

Communicate Your Results support helps you
guide students to the best way to communicate
their project results.

55 Module and Lesson Walk Through

ENGAGE EXPLORE

Design a Skatepark

Look back at the planning you did after each lesson.
Use that information to complete your final module project.

The Engineering Design Process
4 Test

Identify ——> Explore —— i i k’
Design | —> suld —> Communicate

Improve

O GO ONLINE
to learn more about each step
of the Engineering Design Process.

Build Your Model Materials

Design Goals

1. Read the goal for this project on page 41.

2. Write the procedure you will use to build
and test your skatepark.

3. Choose the materials you will use.
Record your materials on the list.

. Use your procedure and project
planning to build your model.

STEM MODULE PROJECT Module: Forces and Motion 43

1. Build Your Model

Review the Design Goals.

Prepare a list of materials needed to build
the model.

List the procedure used to design the model.
Build the model they designed.

Test, record observations, and
make improvements.




re Science

@ @ ° L J
MODULE PROJECT MODULE PROJECT COMPLETION
EXPLAIN ELABORATE EVALUATE PLANNING AND MODULE WRAP-UP

STEM Module Project
Engineering Challenge

MODULE WRAP-UP

REVISIT Describe how the

THE PHENOMENON J results of your project
can help you explain
how the skateboarder
is moving.

Procedure:

You are using the

Engineering Design Revisit your project
Build and test your model. Process! if you need to gather
Record your observations and results. more evidence.

Test Your Model

How has your thinking changed? Explain.

"Copurgnt € MeGraw Hil Education Sarah Jessup/Shutterstock

o 5 Module Wrap-Up: Forces and Motion 45
44 STEM MODULE PROJEET Module: Forces and Motion
x

2. Test Your Model and Module Wrap-Up
Communicate Your Results Students revisit the module phenomenon
Students should refer to their rubric at and try to answer the phenomenon
the beginning of the project to make question using evidence MAKE\{QURC:;::.\M‘\>
sure their model fits the criteria. from what they have [
learned throughout the e U
module and the e
Online eAssessment Center STEM Module Project. | =
O GO ONLINE
Assign a premade Module test based on .

the Disciplinary Core ldeas or customize
your own test.

(l)scottdunlap/iStockvectors/Getty Images, (r)Vstock/Alamy Stock Photo
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Immerse yourself in the Inspire Science digital experience. This
section will provide an overview of the following:

* Course Dashboards
* Module and Lesson Landing Pages

* Digital Resource Types and Learning Impact

Get Started by Logging In:

1. Go to https://my.mheducation.com
from an Internet browser.

Please log in 2. Enter your username and password
R and click “Log In.”

Teacher

Forgot yourussane? Upon login, you will find helpful videos
to support your digital review.

Enter your password

O Need login credentials?
Go to my.mheducation.com and select "Create Teacher Account."

The digital designs and navigation shown in this guide may
vary as we continue to enhance the digital experience.

Digital Experience
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O Welcome to the Inspire Science
digital experience!

Use this section of your Program Guide to easily find the
digital resources that make Inspire Science engaging

and fun for students.

Inspire Science, Grade 4

Where do you want to go?

>  Browse Your Course

Browse Your Course

Upon login, you will see a colorful
banner for your course showing
the images from your book covers.
Select “Browse Your Course” or
click anywhere in this banner

to begin accessing your course
resources.

Choose a Module
and Lesson

After launching your course, you

will land on the table of contents
page with expandable folders for all
modules and lessons in the course,
as well as folders with documents to
support understanding of the entire
program, such as this Program
Guide. Select a module, or a lesson
within a module, to access the
module and lesson landing pages.

58 Digital Experience
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Select a module or lesson to
access the module and lesson

~ | Browse Your Course

landing pages, where you
will find resources such as

planning tools, professional
learning resources, and student
resources aligned to the print
Student Editions.

Program Overview: Welcome to Inspire Science

Program Resources: Course Materials

Module: Energy and Motion (Unit 1: Forces and Energy)

Module: Energy Transfer (Unit 2: Using Energy)

Module: Natural Resources in the Environment (Unit 2: Using Energy)

Module: Earth and Its Changing Features (Unit 3: Our Dynamic Earth)

Module: Earthquakes (Unit 3: Our Dynamic Earth) @¢eececcecceeecccccccecces
Lesson 1: Map Earthquakes

Lesson 2: Model Earthquake Movement

Lesson 3; Reduce Earthquake Damage
Module: Structures and Functions of Living Things (Unit 4: Information Processing and Living Things)
Module: Information Processing and Transfer (Unit 4: information Processing and Living Things)
Additional Resources: Beyond the Classroom

Program Resources: Glossary

Note: Digital design and navigation may vary.

/Shutterstock, DOE Photo, Photodigitaal.nl/Shutterstock, agustavop/iStock/Getty Images

Little_Desire,
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Easily navigate to other module and
lesson landing pages by using the
module and lesson drop-down menus.

.
03
.

Course  Resources

MODULE

Earthquakes
(Unit 3: Our Dynamic Earth)

Module Planning Resources

Module Opener

Interactive Presentation Encounter the Phenomenon:

Earthquakes
r
SR

Learning Resource

The module Encounter the Phenomenon activity
presents students with a question to answer or
problem to solve. It drives the module
experience that students will revisit throughout
their learning.

ol

Add to student page

Include in presentation

i=  Module: Earthquakes (Unit 3: Our Dynamic Earth) Preview Student Page Launch Presentation m 8

() Expand All

®
©

Additional Resources Module Pretest: Earthquakes Module Pretest: Earthquakes

These additional resources can be used to
support the module.

Assessment PDF
Add to student page [ Add to student page
[ include in presentation [ include in presentation

STEM Module Project
Module Wrap-Up

Module Assessment
Module Library

Spanish Module Resources

Teacher-added Resources

© O 0 ©

°
© ©

To collapse or
open sections,

click on

Note: Digital design and navigation may vary.

secesetosccccnns

.
seccccce

Access Module
Interactive Resources

Module Landing Pages

From the module landing pages,
you can access module resources
for teachers and students,
organized by key module-level
activities. Module-level resource
folders for each module include:

« Module Planning Resources
(including Professional Learning
Resources)

« Module Opener

« STEM Module Project
« Module Wrap-Up

+ Module Assessment

- Module Library
(including leveled readers
and additional STEM career
connections)
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Access Your Resources

You will notice within the module
and lesson landing page folders that
many digital resources are further
organized by two categories:

o Interactive Presentation

These resources provide access
to the digital content that aligns
with the resources featured in the
print Student Edition. By default,
these resources will display on the
student page and in the teacher
presentation. Resources in the
Interactive Presentation section of
the module and lesson landing
page is optimized for digital
projection and student 1:1 device
use.

9 Additional Resources

These resources provide access
to supplemental content, optional
content, and assessments.
Resources in this section are
typically hidden from students until
teachers are ready to add them to
student pages or assign them.
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Course  Resources

Module: Earthquakes (Unit 3: Our
Dynamic Earth)

(i) Show Lesson 1 Info

Science Probe
Engage
Explore
Explain
Elaborate

Evaluate
Interactive Presentation

also extend their learning to real-world
scenarios.

seesesesesscscscsesececses

Additional Resources

Use these optional resources when ready to
evaluate lesson understanding.

Lesson Library

Students explain the phenomenon, utilizing the
three-dimensional thinking skills. Students can

L 1 M: 3
E:f‘sh‘:‘uake: P Preview Student Page Launch Presentation m 8

Map Earthquakes

Lesson Planning Resources

Lesson Review: Map Earthquakes

Review

cses

Leamning Resource

Add to student page
Include in presentation

Lesson Check: Map Ear

© Expand Al
®
®
®
®
®
®
©)

Y
Earthquakes

W

vocabulary

Assessment
Add to student page
O iInclude in presentation

Spanish Lesson Resources

Teacher-added Resources

Learning Resource

[J Add to student page

O Include in presentation

®

Lesson Review: Changes in Vocabulary Flashcards:
Landscapss Over Time Changes in Landscapes

Over Time

Review vocabulary

Your print Teacher’s Edition will reference Interactive

Presentation and Additional Resources, so you can easily &

Inspire
Science

Our Dynamic Earth

see your print resources and the paired digital resources.




Select the Resources tab to search for

resources by type, course,

and standard.

Course  Resources

:— Module: Earthquakes (Unit 3: Our
Dynamic Earth)

(i) Show Lesson 1 Info

Lesson 1: Map
Earthquakes

LESSON 1

Map Earthquakes

Lesson Planning Resources

Science Probe
Engage
Explore
Explain
Elaborate

Evaluate

Interactive Presentation

Students explain the phenomenon, utilizing the
three-dimensional thinking skills. Students can
also extend their learning to real-world
scenarios.

Additional Resources

Use these optional resources when ready to
evaluate lesson understanding.

Lesson Library

Lesson Review: Map Earthquakes

Review

Learning Resource

Add to student page
Include in presentation

Lesson Check: Map Earthquakes

000

Assessment

Add to student page

[ Include in presentation

Spanish Lesson Resources

Teacher-added Resources

Preview Student Page Launch Presentation m H

() Expand All

®

GO CINOCICOINC)

Vocabulary Flashcards: Map

Earthquakes

vocabulary

Learning Resource

[ Add to student page
[ Include in presentation

Assign H

®
®

Access Lesson
Interactive Resources

Lesson Landing Pages

From the lesson landing pages, you
can access lesson resources for
teachers and students, which are
organized by the 5E instructional
model. Lesson resource folders for
each lesson include:

« Lesson Planning Resources

« Science Probe
(Formative Assessment)

- Engage
- Explore
- Explain

- Elaborate
+ Evaluate

« Lesson Library
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Viewing Digital
Resources

Inspire Science offers a variety of
rich media and interactive content

Course

Resources

with the flexibility to customize
lessons to fit your needs.

Follow these tips for viewing

resources:

1. Select

From a landing page,
select any resource to
launch and review it.

2. View

While reviewing a
resource, use the red
arrows to navigate
through the screens of
each resource.

3. Close

Once you are finished
reviewing, close out by
selecting “X” to get back
to the landing page.
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‘=  Dynamic Earth)

Module: Earthquakes (Unit3: Our | Lesson 1 Map

Earthquakes

Preview Student Page Launch Presentation m §

Map Earthquakes

Inguiry Activity: Plot Earthquakes CER: Make Your Claim

Interactive Presentation

Get students involved in the

phenomenen, providing them an CLAIM
opportunity to build their own INQUIRY EVIDENCE
understanding. ACTIVITY REASONING

B Leaming Resource

8 Acd
Inelud

Data Analysis
Plot Earthquakes

America shown.

INQUIRY ACTIVITY

You have learned that an earthquake is a sudden movement of Earth’s crust. Earthquakes occur
all over the world. Is there a pattern to the occurrence of earthquakes? Look at the map of North

120w

o 30 ASEGOETSEVOE BSEISOEIEE

To reset an activity
within a resource (clear any

content entered), use the three
vertical dots and select “Reset
Activities.”

Reset Activities

Note: Digital design and navigation may vary.
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Carry Out an Investigation

TS Connection |

1. Use the table on the next page to plot the latitude and
longitude of ten major earthquakes on the map. Be sure
to label each point you plot with the corresponding letter.

Teacher Note

Carry Out an Investigation

LT Connecton

Geometry 4.G.1

1. Students learned about latitude and longitude in the

Identify

Earthquake Locations

Longitude

Earthquake Latitude Earthquake | Latitude Longitude
A B @ ccoooerrsoesiees
c
= < 4 of 7 > Q s

Carry Out an Investigation

2. Describe any patterns you found in the locations of the earthquakes you plotted.

Sample answer: The data shows that most of these
earthguakes occurred along the edge of the continent.

cessesee

ecesesee

ceecses

- Answer . « o 0 0 000 ol

Teacher Note

From the Online Teacher Center
login, teacher support can be seen at
point of use by expanding (select +)
the Teacher Note section.

Table Entry
Students can enter data into tables at
point of use for review.

Audio Support
Select the speaker icon to hear
the on-screen text read aloud.

Answers

From the Online Teacher Center
login, answers can be seen at point
of use by expanding (select +) the

Answer section.
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S Types of Interactive Resources

In the Inspire Science digital experience, students will interact
with a wide variety of digital content types that will make

learning science engaging and fun.

Engaging Online Resources

The following list is a few of many

Drawing Tool Drag and Drop
offerings for Inspire Science:
Plants Have Parts
- Engaging interactive content I Brag he ircls fothe correct s on fherght
- Video demos of hands-on activities ol ,f§§ =
N s Vgl

. Science content videos

- Text read aloud and highlighting features —
0000 AOG

- Dynamic search tools

« Impact News . . . .
P Phenomena Videos Science Content Videos Pop Tips

The Mattole River|
# ¢ flows into the
Pacific Ocean.

8o 88888

Impact News Choose Your Path Interactive Text

IMPACT NEWS

The Great Barrier Reef in Danger ==

Beyond the Classroom (2-5)
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’E‘Q Talk About It

Look at the photo. Watch the video.
Describe what you see. Draw a picture.

In the Know

informed about imp pics in
science and what they mean to you. Read these articles and be in i

IMPACT NEWS

In the News

What's happening in the world of sciencs
science stories affect you? Read these articles to discover what's
inthe news!

7 How do the latest

Sclentists Capture First Image of a Black
Hole

Drawing Tool

The Drawing Tool allows students
to illustrate responses and annotate
images for their assignments.
Students can also use the drawing
tool to analyze and graph data.

Impact News

Impact News is a current events
news site that provides two news
stories, in both English and Spanish,
that are published monthly and
curated specifically for Inspire
Science. Each article is written at
three readability levels to provide
differentiation support for all
learners.
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Phenomenon Videos

Phenomenon Videos are used to draw

students into the content and provide a

visual experience to encourage thinking
and collaborative conversations.

& Talk About It

Look at the photo and watch the video of
the goats climbing the tree. What
questions do you have? Talk about your
observations with a partner.

0 Did You Know?

The trees can grow up to 32 feet tall. The goats climb all the way to
the top because they are attracted to the fruit.

Science Content Videos

Bring interesting phenomena to life
and enable students to feel like they
are a part of the experience with
inspiring Science Content Videos.
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Ka Moana., McGraw-Hill Education, McGraw-Hill Education

Ocean engineers study the
ocean.

Ocean engineers use fools.
They explore the ocean floor.

Ocean engineers use what they
learn to help protect oceans and
beaches.

Learn about ocean
engineers. Find out how
ocean engineers protect
oceans and beaches.

Student misconceptions
will emerge.

INQUIRY
REWIND

STEM Videos

Real-world STEM Connection
videos and STEM Career Kid
videos (K-1) introduce a variety of
interesting science and engineering
professions.

Professional Learning
Videos

Inspire Science comes with library
of relevant, self-paced, Professional
Learning Videos and modules to
support you from implementation
through ongoing instructional
progression.
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Flash Cards

Flash Cards are used to present
information with interactive text.
Vocabulary Flash Cards include the
vocabulary term on one side and
the definition on the back. Activity
flashcards can be used to present
images and text describing before
and after events.

Land Plants and Water Plants

% Flip over the habitat photo to learn about

the plants that live there.

Plant Structures
and Functions

Here are some words you will
learn.

Vocabulary
flower fruit
leaf root
seed stem

Look and listen
for these words.

Land Plants and Water Plants

% Flip over the habitat photo to learn about
the plants that live there.

The arctic can be very cold and windy.

Arctic plants are small.

They grow close to the ground to stay warm.

QO

Word Wall

Pop Tips

Pop Tips allows students to interact
with images and connect to related
information in order to support
understanding of core content.
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L

Word Wall

flower

<

A river is a body of fresh water that flows, or
moves. Water also flows in a stream, but a
stream is smaller than a river.

The Mattole River
“ flows into the
Pacific Ocean.

(t to b)Volodymyr Goinyk/Shutterstock, Johanna Jimenez/EyeEm/Getty Images, CampPhoto/iStock/Getty Images
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Are bears carnivores, herbivores, or omnivores?

Choose the correct answer.

Multiple Choice

The Multiple Choice interactive is
ideal for classifying content, making
a claim, identifying key terms, and
conducting formative assessment.

O 1 herbivores

O 2 omnivores

O 3 carnivores

Check Answer

Layer Reveal

The Layer Reveal interactive
enables students to easily visualize
cause-and-effect scenarios and
focus on specific areas of an image,
one focused section at a time.
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Simulations

Simulations are used to provide
students an experience when the

activity isn’t easily replicated in the
classroom with a hands-on inquiry

@ Make Water

1N, + 3H, = 2NH,

© Make Ammonia

@ Combust Methane

After Reaction =

Before Reaction =

activity. R
@ -—p @
R @ R
an o) [(* ]
Energy Causes Change @ (+#]
Explore what happens when different types of energy (e@) “
are applied to different objects in the Energy Causes
INTERACTIVE SIMULATIONS Change simulation. (a) 5
@T University of Colorado Boulder “
Nz
The Concord
Consortium
Games

Digital learning games reinforce
deeper conceptual science
understanding by immersing
students in experiential learning.

(S

FilamentGames
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SOS.

SAVE OUR

SPHERES
®

Thank goodness you are here! These
people keep growing their city and
polluting Earth’s systems.

Tap to Continue

McGraw-Hill Education
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Choose Your Own Path

The Choose Your Own Path
interactive enables students
to direct their own learning

experience.

Honey bees can find their way back to
the hive from up to three miles away.
Many beekeepers place their hives near
fields with lots of flowers. Bees pollinate
nearby flowers while collecting nectar
and pollen for the hive.

Slide Line Plus

The Slide Line Plus feature allows
students to progress through a
storyline of images or highlight
focused areas of visuals to
concentrate on one element of a
schematic at a time.

e
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Personal Tutors

Students have access to Personal
Tutors when they need extra
support learning new concepts.

Click Change

The Click Change interactive is
used to allow students to engage
with images. Students might click
through images to select the
correct one in a vocabulary check
or click through images in an
activity to identify similarities and
differences.

Use the Personal Tutor Weathering, Erosion,
Deposition to learn about weathering, erosion, and
deposition.

Mrs. Davis

Weathering, Erosion, Deposition

B s jes Olm iz | ||| [ ][] I] LASI

Weathering Erosion Deposition

Animals in Their Own Environment

Some animals use a special adaptation called
camouflage to disguise themselves from predators.

% Can you find the animals hiding in the desert?
Select each photo to reveal the camouflaged animals.
S il
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Close Reading

3. Make Connections

2. Find

4. Label

Reread How do you know there is a pattern to where earthquakes occur?

Highlight the text evidence that supports your answer.

Where Earthquakes Occur

Looking at the map below, you can see that most earthquakes
happen along the edges of ocean and continental plate
boundaries. There is an area around the Pacific Ocean where a
number of Earth's plates meet. This area is known as the "Ring
of Fire" because many earthquakes and volcanic eruptions
occur here. If you compare this map to the topographical map,

you can see that mountain ranges and deep ocean trenches are

also found near or along continental and ocean plate
boundaries. This pattern of earthquake locations helps

x

OoEof

Remove Highlight

seismologists, scientists who study earthquakes, to under|
where earthquakes are likely to occur. However, it is diffic|
seismologists to predict when an earthquake will occur.

Remove Note

s Add Placemark

FACI(, Note

<+

My Travel Blog

l Fill in the information as you view the expedition.

Today | am exploring: Next, | see:

First, | see: Last, | see:

Interactive Text

Students become more engaged
in close reading activities with
interactive text features:

« Text highlighting

« Place marking capabilities

Note-taking

Text-to-speech reading

Beyond the Classroom

Beyond the Classroom is a virtual
field trip experience. It provides
students tools to help document
their Google Expeditions® journey.
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Type Entry .
Module Wrap-Up
Students can record, edit, and save

REVISIT ,
. . THE PHENOMENON
their assignment responses.
Using what you learned in this module, explain
how understanding the properties of matter can

help you develop the perfect pancake.

Revisit your project if you need to gather more evidence.

Drag and Drop Plants Have Parts
The Drag and Drop interactive
is used to support students with I. Drag the circles to the correct boxes on the right.

sorting and classifying content such
as vocabulary terms.

flower: white and
pink with many
petals

stem: strong and
tall, cylinder
shape

leaf: green, feels
waxy, curved

root: brown,
looks like hair, in

the soil
Check Answer

Inspire Science

Thank you for all you do to inspire your students to
be curious, to investigate, and to innovate.

Let’s Explore Our Phenomenal World!

BravoKiloVideo/Shutterstock, (t to b)Danny Perez/Moment/Getty Images, ivz/Creatas Video+/Getty Images, iStockphoto/Getty Images
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Explore Our Phenomenal World

Inspire Curiosity

O Inspire Investigation

a Inspire Innovation

Learn more at my.mheducation.com
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