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Student Edition, their curiosity begins
as they study the main image. The
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How does energy transfer
within an ecosystem?
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response to the phenomenal photo.
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Each back cover supports the
types of questions that students
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Look for this icon to see the some of the key
areas where learning science has influenced
the development of Inspire Science
to optimize learning outcomes.

Learning Science Research Council
At McGraw-Hill Education, we believe that by applying what
we know about learning science, we can create powerful
learning experiences. We believe our contribution to
creating a brighter future lies within our deep understanding
of how learning happens and how the mind develops.
To that end, the McGraw-Hill Education Learning Science
Research Council works closely with highly-regarded
scholars from the United States and abroad to guide our
own use of learning science, as well as further the research
and discussion of learning science across the education and
technology communities at large.
To learn more, go to mheducation.com/learning-science.

Welcome

Explore Our Phenomenal World
Learning begins with curiosity. 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 real-world phenomena, your students will be able
to construct explanations for scientific phenomena or design
solutions for real-world problems.
Are you ready to bring science off the page and beyond
the four walls of your classroom?

Inspire Curiosity
Spark critical thinking.

Inspire Investigation

Spark inquiry-driven, hands-on exploration.

Inspire Innovation

Spark creative solutions to real-world challenges.

Go Online

Go to inspire-science.com/6-12 for more information

Welcome
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Resources At-A-Glance
Print Resources

Each Interactive Student Edition module encourages hands-on learning through the
NGSS and Framework. Each Teacher Edition module provides in-depth
teacher strategies to make sure that your classroom succeeds.
GRADE 6 INTEGRATED
STUDENT EDITION (4 UNITS)
Grade 6 • Unit 4

Grade 8 • Unit 4
Grade 8 • Unit 3

1 Change Over Time

1 Change Over Time

Change Over Time
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3 Information
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Module 2 Mechanical Energy
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3 Understanding
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1 Introduction to Waves
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Universe
Module 2 Light
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of 2 Energy and Motion

P

McGraw-Hill Education

Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

e
nter th

n

Module 1 Introduction to Waves
Module 2 Light
How do different types
Module 3 Information Technologies

Student Edition

Grade 8 • Unit 1
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3 Understanding
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Student Edition

Grade 8 • Unit 1

Energy and Motion
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Module 1 Forces and Motion
Module 2 Mechanical Energy
Module 3 Electromagnetic Forces
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nter th

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

2 Energy and Motion

Grade 8 • Unit 2
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Understanding Waves
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Humans and Their Place in the Universe

e
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Student Edition

Grade 8 • Unit 2

The Changing Earth

Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

noWaves
menon

What adaptations help an
organism survive?

mheducation.com/prek-12

Understanding Matter

Energy and Motion
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McGraw-Hill Education

GRADE 7 INTEGRATED
TEACHER EDITION (4 UNITS)

McGraw-Hill Education

mheducation.com/prek-12

McGraw-Hill Education

menon

P

4 Humans and Their Place
he
mheducation.com/prek-12 in the Universe
Understanding

McGraw-Hill Education

GRADE 6 INTEGRATED
TEACHER EDITION (4 UNITS)

h

Module 1 Introduction to Waves
Module 2 Light
Module 3 Information Technologies

4 Humans and Their Place
in the Universe
mheducation.com/prek-12

How does matter change
from one form to another?
McGraw-Hill Education

McGraw-Hill Education

Life Structure and Function

Student Edition

Module 1 Forces and Motion
Module 2 Mechanical Energy
Module 3 Electromagnetic Forces

en Waves
3 Understanding
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Student Edition

Grade 8 • Unit 3

waves interact?

Earth’s Resources
no

mheducation.com/prek-12

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

2 Energy and Motion

Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

P

McGraw-Hill Education

mheducation.com/prek-12
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1 Change Over Time

What types of stars are
visible
from
Earth?
4 Humans
and
Their
Place
in the Universe

4 Interactions
Why Within
does Earth’s surface look
Ecosystems
the way it does?

McGraw-Hill Education

McGraw-Hill Education

Reproduction of Organisms
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McGraw-Hill Education
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Module 1 Distribution of Earth’s Resources
Module 2 Materials Science

Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

Understanding Matter

En

3 Earth’s Resources
h

Module 1 Matter and Energy in Ecosystems
Module 2 Dynamic Ecosystems
mheducation.com/prek-12
Module 3 Biodiversity in Ecosystems

How do these fish survive in
their environment?

4 Humans and Their Place
in the Universe

En

Module 1 Classification and States of Matter
Module 2 Properties and Changes

P

mheducation.com/prek-12
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Grade 7 • Unit 1

menon
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no

Module 1from
MatterEarth?
and Energy in Ecosystems
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

Student Edition

Module 1 Forces and Motion
Module 2 Mechanical Energy
Module 3 Electromagnetic Forces

Module 1 Introduction to Waves
Module 2 Light
Module 3 Information Technologies

The Changing Earth
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Module 1 Distribution of Earth’s Resources
Module 2 Materials Science

2 The Changing Earth
4 Interactions Within
What resources do we get Module 1 Dynamic Earth
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Module 2 Natural Hazards
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Energy in the
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1 Understanding Matter

3 Earth’s Resources

P

mheducation.com/prek-12

En

Module 1 Dynamic Earth
Module 2 Natural Hazards

2 Energy and Motion

3 Understanding Waves
Grade 7 • Unit 2

Module 1 Classification and States of Matter
Module 2 Properties and Changes

P

Module
1 Matter
Energy in Ecosystems
within
an and
ecosystem?
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

1 Understanding Matter

2 The Changing Earth

Grade 7 • Unit 2

Earth’s Resources

menon

1 Change Over Time

Grade 7 • Unit 3
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Module 1 Distribution of Earth’s Resources
Module 2 Materials Science
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Student Edition

3 Earth’s Resources

Student Edition

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

En

Module 1 Dynamic Earth
Module 2 Natural Hazards

Grade 7 • Unit 3

Interactions Within Ecosystems

2 The Changing Earth

Life Structure and Function

Moduleyoung
1 Humanbirds
Impact survive?
on the Environment

e
nter th

P

McGraw-Hill Education

How does a bird nest help
the Environment

cou

h

Module 1 Energy and Matter

2 Thee
Water Cycle
HumanModule
Impact
on
no
Module 3 Weather
and Climate
menon
the Environment
4 Human Impact on

mheducation.com/prek-12
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e
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Module 1 Reproduction of Organisms

3 Energy in the Atmosphere

Module 1 Classification and States of Matter
Module 2 Properties and Changes

e
nter th

Module 1 Cells and Life
Module 2 Body Systems

2 Reproduction of Organisms

cou

1 Life Structure and Function

menon

Module 1 Human Impact on the Environment

1 Understanding Matter

4 Interactions Within
How does energy transfer
Ecosystems

Grade 6 • Unit 1

cou

no

Module 1 Energy and Matter
Module 2 The Water Cycle
Module 3 Weather and Climate

4 Human Impact
Why areon
these clouds
the Environment
shaped this way?

Module 1 Matter and Energy in Ecosystems
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

Reproduction of Organisms

En

Change Over Time

GRADE 8 INTEGRATED
TEACHER EDITION (4 UNITS)

Collaboration Kits
(for 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 is organized by
unit/module and contains consumable,
non-consumable and specific equipment
that is needed for the hands-on
inquiry activities.
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Program Design
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2 Reproduction of Organisms

Student Edition

Grade 6 • Unit 2

1 Life Structure and Function

Module 1 Reproduction of Organisms
What
caused the pollution
vironment
on the Environment
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3 Energy in the Atmosphere

Module 1 Dynamic Earth
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menon
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Module 2 Properties and Changes

2 The Changing Earth

Grade 6 • Unit 3
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Weather and Climate

1 Understanding Matter

Human Impact on the Environment

uction of Organisms

eproduction of Organisms

Student Edition

Grade 6 • Unit 2

Grade 8 • Unit 4

Student Edition

Grade 7 • Unit 4

Grade 6 • Unit 4

ucture and Function

ells and Life
Body Systems

Grade 7 • Unit 4

Student Edition

Grade 6 • Unit 3

GRADE 8 INTEGRATED
STUDENT EDITION (4 UNITS)

GRADE 7 INTEGRATED
STUDENT EDITION (4 UNITS)

Digital Student Resources
• Engaging Interactive Content
• Video Demos of Hands-On Activities
• Science Content Videos, including 360 Videos
• Text Read Aloud and Highlighting Features
• Dynamic Search Tools

Grade 7 • Unit 4

Module 1 Classification and States of Matter
Module 2 Properties and Changes

he

P

Module 1 Matter and Energy in Ecosystems
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

e
nter th

Module 1 Distribution of Earth’s Resources
Module 2 Materials Science

4 Interactions Within
Ecosystems

cou

Module 1 Dynamic Earth
Module 2 Natural Hazards

3 Earth’s Resources

Interactions Within Ecosystems

2 The Changing Earth

Student Edition

Grade 7 • Unit 4

1 Understanding Matter

En
no

menon

How does energy transfer
within an ecosystem?

mheducation.com/prek-12
McGraw-Hill Education

(l to r, t to b)Michael Schott/EyeEm/Getty Images, BravoKiloVideo/Shutterstock, iStockphoto/Getty Images, Video Supplied by BBC Worldwide Learning, Video Supplied by BBC Worldwide Learning, PhET Interactive
Simulations/University of Colorado Boulder/https://phet.colorado.edu, Artem Varnitsin/Shutterstock

Why Go Online?

Interactions Within Ecosystems

Type Entry

Drawing Tool

Drag and Drop

Interactive Presentation

Phenomena Videos

Science Content Videos

Simulations

LearnSmart®

Beyond the Classroom

See the Digital Experience section
of this guide to learn more about
these engaging interactives.

Resources At-A-Glance
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Scope and Sequence
Grade 6 · Integrated
Grade 6 • Unit 1

LIFE: STRUCTURE & FUNCTION
1 Life Structure and Function

Module 1 Energy and Matter
Module 2 The Water Cycle
Module 3 Weather and Climate

4 Human Impact on
the Environment
Module 1 Human Impact on the Environment

Life Structure and Function

Module 1 Reproduction of Organisms

3 Energy in the Atmosphere

he

P

no

menon

How do these fish survive in
their environment?

LESSON

Cell Structure and Function

MODULE

Body Systems

LESSON

Levels of Organization

LESSON

Structure and Support

LESSON

Obtaining Energy and Removing
Waste

LESSON

Moving Materials

LESSON

Control and Information Processing

UNIT 2

REPRODUCTION OF ORGANISMS

mheducation.com/prek-12
McGraw-Hill Education

Grade 6 • Unit 2

Module 1 Cells and Life
Module 2 Body Systems

Module 1 Reproduction of Organisms

Module 1 Human Impact on the Environment

he

P

Inheritance

e
nter th

Module 1 Energy and Matter
Module 2 The Water Cycle
Module 3 Weather and Climate

LESSON

4 Human Impact on
the Environment

cou

3 Energy in the Atmosphere

Reproduction of Organisms

2 Reproduction of Organisms

En

Reproduction of Organisms

no

menon

How does a bird nest help
young birds survive?

LESSON

Types of Reproduction

LESSON

Reproduction and Growth of
Animals

LESSON

Reproduction and Growth of Plants

UNIT 3

ENERGY IN THE ATMOSPHERE

mheducation.com/prek-12
McGraw-Hill Education

Module 1 Human Impact on the Environment

e
nter th

Module 1 Energy and Matter
Module 2 The Water Cycle
Module 3 Weather and Climate

4 Human Impact on
the Environment

Energy in the Atmosphere

Module 1 Reproduction of Organisms

3 Energy in the Atmosphere

P

he

no

menon

Why are these clouds
shaped this way?

LESSON

States of Matter

LESSON

Thermal Energy Transfers

LESSON

Thermal Energy Conductivity

MODULE

The Water Cycle

LESSON

Water in the Atmosphere

LESSON

Water on Earth’s Surface

MODULE

Weather and Climate

LESSON

Solar Energy on Earth

LESSON

Atmospheric and Oceanic
Circulation

LESSON

Weather Patterns

LESSON

Climates of Earth

UNIT 4

HUMAN IMPACT ON THE
ENVIRONMENT

mheducation.com/prek-12
McGraw-Hill Education

Human Impact on the Environment
Module 1 Reproduction of Organisms

3 Energy in the Atmosphere

LESSON

Impact on Water

LESSON

Impact on the Atmosphere

LESSON

Impact on Climate

Module 1 Human Impact on the Environment

he

no

menon

What caused the pollution
in this pond?

mheducation.com/prek-12
McGraw-Hill Education

Impact on Land

P

LESSON

e
nter th

Module 1 Energy and Matter
Module 2 The Water Cycle
Module 3 Weather and Climate

cou

Program Design

Human Impact on the Environment

2 Reproduction of Organisms

Student Edition

Grade 6 • Unit 4

Module 1 Cells and Life
Module 2 Body Systems

4 Human Impact on
the Environment

6

Energy in the Atmosphere

Grade 6 • Unit 4

1 Life Structure and Function

En

MODULE

Student Edition

Grade 6 • Unit 3

2 Reproduction of Organisms

cou

Particles in Motion

Module 1 Cells and Life
Module 2 Body Systems

En

LESSON

Energy and Matter

Reproduction of Organisms

Grade 6 • Unit 3

1 Life Structure and Function

MODULE

Student Edition

Grade 6 • Unit 2

1 Life Structure and Function

MODULE

Life Structure and Function

Human Impact on
the Environment

Alistair Berg/Stockbyte/Getty Images

Exploring Life

Module 1 Cells and Life
Module 2 Body Systems

2 Reproduction of Organisms

e
nter th

LESSON

Cells and Life

cou

MODULE

Student Edition

Grade 6 • Unit 1

UNIT 1

En

Inspire Science is intentionally designed to
gradually build knowledge and skills in all three
dimensions. As students progress through the
program, their knowledge builds from simpler
concepts to more sophisticated ones. Learning
progressions are specifically designed to build on
prerequisite skills. For instance, students need to
understand the water cycle before learning about
how the environment is impacted by humans.
In addition, modules are grouped into intuitive
units so that related bundles of Performance
Expectations may be explored together.

Grade 7 · Integrated
Grade 7 • Unit 1

1 Understanding Matter

CHANGE OVER TIME

MODULE

LESSON

Geologic Time
Analyzing the Rock and Fossil
Records
Building a Time Line

MODULE

Natural Selection and Adaptations

LESSON

Grade 8 • Unit 1

1 Change Over Time

Module 1 Forces and Motion
Module 2 Mechanical Energy
Module 3 Electromagnetic Forces

3 Understanding Waves

LESSON

Module 1 Introduction to Waves
Module 2 Light
Module 3 Information Technologies

4 Humans and Their Place
in the Universe

he

LESSON

Changes in Temperature

LESSON

Changes in Pressure

LESSON

Molecular Structure

LESSON

MODULE

Matter: Properties and Changes

LESSON

How Traits Change
The Theory of Evolution by Natural
Selection
Artificial Selection

LESSON

Properties of Matter

MODULE

Evidence of Evolution

Property Changes in Chemical
Reactions
Energy Changes in Chemical
Reactions

LESSON

Fossil Evidence of Evolution

LESSON

Biological Evidence of Evolution

UNIT 2

ENERGY AND MOTION

MODULE

Forces and Motion

LESSON

Position and Motion

mheducation.com/prek-12

McGraw-Hill Education

Force Pairs

LESSON

Gravitational Force

MODULE

Mechanical Energy

LESSON

Kinetic Energy

LESSON

Potential Energy

LESSON

Conservation of Energy

MODULE

Electromagnetic Forces

The Changing Earth

LESSON

Changing Earth’s Surface

LESSON

The Cycling of Earth’s Materials

MODULE

Natural Hazards

LESSON

Earthquakes

LESSON

Magnetic Forces

Volcanoes

LESSON

Electric Forces

LESSON

Simple Circuits

LESSON
LESSON

Grade 7 • Unit 3

EARTH’S RESOURCES

UNDERSTANDING WAVES

MODULE

Introduction to Waves

LESSON

Wave Properties

LESSON

Mechanical Wave Interactions

MODULE

Light

LESSON

How Light Travels

2 Energy and Motion
Module 1 Forces and Motion
Module 2 Mechanical Energy
Module 3 Electromagnetic Forces

3 Understanding Waves
Module 1 Introduction to Waves
Module 2 Light
Module 3 Information Technologies

4 Humans and Their Place
in the Universe
Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

LESSON

Depletion of Resources

MODULE

Materials Science

LESSON

Synthetic Technology

Light Reflection and Mirrors

LESSON

LESSON

Light Refraction and Lenses

LESSON

Impacts of Synthetic Materials

LESSON
Grade 7 • Unit 4

Grade 7 • Unit 4

1 Understanding Matter

Module 1 Classification and States of Matter
Module 2 Properties and Changes

no

Communicating with Signals
Modern Communication with Digital
Signals

Human Population Trends

1 Change Over Time

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

2 Energy and Motion

Dynamic Ecosystems

LESSON

People and the Environment

LESSON

Resources in Ecosystems

MODULE

The Sun-Earth-Moon System

LESSON

Interactions Within Ecosystems

LESSON

Earth’s Motion Around the Sun

LESSON

Changing Ecosystems

LESSON

Lunar Phases

LESSON

Eclipses

MODULE

Biodiversity in Ecosystems

MODULE

Exploring the Universe

LESSON

Benefits of Biodiversity

LESSON

Gravity and the Universe

Maintaining Biodiversity

LESSON

The Solar System

LESSON

no

menon

What types of stars are
visible from Earth?

mheducation.com/prek-12
McGraw-Hill Education

MODULE

he

P

Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

e
nter th

Module 1 Introduction to Waves
Module 2 Light
Module 3 Information Technologies

4 Humans and Their Place
in the Universe

cou

Module 1 Forces and Motion
Module 2 Mechanical Energy
Module 3 Electromagnetic Forces

3 Understanding Waves

Student Edition

Humans and Their Place in the Universe

LESSON

Grade 8 • Unit 4

Grade 8 • Unit 4

MODULE

HUMANS AND THEIR PLACE IN
THE UNIVERSE
Earth and Human Activity

UNIT 4

Understanding Waves

Color of Light

En

Cycling of Matter

mheducation.com/prek-12

LESSON
LESSON

Interactions Within Ecosystems

menon

Information Technologies

menon

mheducation.com/prek-12

no

MODULE

How does energy transfer
within an ecosystem?

McGraw-Hill Education

LESSON

Flow of Energy

Interactions Within Ecosystems

LESSON

he

P

Module 1 Matter and Energy in Ecosystems
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

LESSON

e
nter th

Module 1 Distribution of Earth’s Resources
Module 2 Materials Science

4 Interactions Within
Ecosystems

cou

Module 1 Dynamic Earth
Module 2 Natural Hazards

MODULE

3 Earth’s Resources

En

2 The Changing Earth

Student Edition

he

How do different types of
waves interact?

McGraw-Hill Education

McGraw-Hill Education

UNIT 4

INTERACTIONS WITHIN
ECOSYSTEMS
Matter and Energy in
Ecosystems
Photosynthesis and Cellular
Respiration

Student Edition

Understanding Waves

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

Distribution of Resources

Earth’s Resources

Grade 8 • Unit 3

1 Change Over Time

LESSON

mheducation.com/prek-12

Energy and Motion

Electromagnetism

UNIT 3

P

What resources do we get
from Earth?

menon

mheducation.com/prek-12

e
nter th

menon
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cou

no

he

How are these iron filings
attracted to each other?

En

Natural Resources

he

P

LESSON

Module 1 Matter and Energy in Ecosystems
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

e
nter th

Module 1 Distribution of Earth’s Resources
Module 2 Materials Science

4 Interactions Within
Ecosystems

cou

3 Earth’s Resources

Earth’s Resources

Distribution of Earth’s Resources
Module 1 Dynamic Earth
Module 2 Natural Hazards

En

MODULE

Module 1 Classification and States of Matter
Module 2 Properties and Changes

2 The Changing Earth

LESSON

Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

Grade 8 • Unit 3

1 Understanding Matter

Student Edition

Grade 7 • Unit 3

UNIT 3

Severe Weather

Module 1 Introduction to Waves
Module 2 Light
Module 3 Information Technologies

4 Humans and Their Place
in the Universe

McGraw-Hill Education

mheducation.com/prek-12

LESSON

Module 1 Forces and Motion
Module 2 Mechanical Energy
Module 3 Electromagnetic Forces

3 Understanding Waves

Student Edition

Energy and Motion

Shaping Earth’s Surface

Why does Earth’s surface look
the way it does?

Force and Acceleration

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

2 Energy and Motion

P

LESSON

menon

LESSON

Change Over Time

Grade 8 • Unit 2

1 Change Over Time

e
nter th

Development of a Theory

no

mheducation.com/prek-12

cou

LESSON

he

menon

En

Moving Continents

P

LESSON

Module 1 Matter and Energy in Ecosystems
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

The Changing Earth

4 Interactions Within
Ecosystems

e
nter th

Module 1 Distribution of Earth’s Resources
Module 2 Materials Science

cou

3 Earth’s Resources

En

Dynamic Earth

Module 1 Classification and States of Matter
Module 2 Properties and Changes

2 The Changing Earth
Module 1 Dynamic Earth
Module 2 Natural Hazards

Student Edition

no

What adaptations help an
organism survive?

Grade 8 • Unit 2

Grade 7 • Unit 2

THE CHANGING EARTH
1 Understanding Matter

MODULE

Understanding Matter

Grade 7 • Unit 2

UNIT 2

Module 1 Earth and Human Activity
Module 2 The Sun-Earth-Moon System
Module 3 Exploring the Universe

McGraw-Hill Education

LESSON

menon

McGraw-Hill Education

LESSON

no

P

Energy and States of Matter

P

LESSON

How does matter change
from one form to another?

Student Edition

Change Over Time

Module 1 Geologic Time
Module 2 Natural Selection and Adaptations
Module 3 Evidence of Evolution

2 Energy and Motion

e
nter th

he

UNIT 1

cou

Module 1 Matter and Energy in Ecosystems
Module 2 Dynamic Ecosystems
Module 3 Biodiversity in Ecosystems

Understanding Matter

4 Interactions Within
Ecosystems

e
nter th

Module 1 Distribution of Earth’s Resources
Module 2 Materials Science

cou

Module 1 Dynamic Earth
Module 2 Natural Hazards

3 Earth’s Resources

En

2 The Changing Earth

Grade 8 · Integrated

En

Classification and States of
Matter

Module 1 Classification and States of Matter
Module 2 Properties and Changes

MODULE

Student Edition

Grade 8 • Unit 1

UNDERSTANDING MATTER

Grade 7 • Unit 1

UNIT 1

Humans and Their Place
in the Universe

Scope and Sequence
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Key Shifts for NGSS Success
Next Generation Science Standards are designed to help you 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 is designed to
support you through each one. Look for this symbol throughout this guide to
Learn More about these Key Shifts for NGSS Success:
Look for this symbol throughout this guide to learn more about
these Key Shifts for NGSS Success:
• Three-Dimensional Learning

• Integrated Engineering

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

• Depth Over Breadth

• Evaluating Performance Over
Testing Knowledge

• Progressive Learning

Three-Dimensional Learning
The three-dimensional learning framework of Inspire Science delivers on the applicationoriented approach needed to prepare your students for any challenge. Students achieve
proficiency with the Performance Expectations by working with the Science and Engineering
Practices, Disciplinary Core Ideas, and Crosscutting Concepts in tan to make sense of
phenomena and design solutions to real-world problems.

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”)
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Performance Expectations
Performance expectations set the learning
goals that integrate the three dimensions
for students: the Science and Engineering
Practices, the Disciplinary Core Ideas, and
the skills and concepts that all students
should achieve to be scientifically literate.

Phenomena-Driven, Inquiry-Based,
Hands-On Learning
The philosophy of Phenomena-Driven and Hands-On
Learning are shown throughout Inspire Science as
students will build long-lasting knowledge and skills
by experiencing science and engineering in a more
meaningful, real-world, application-oriented way.

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

Depth Over Breadth

Integrated Engineering
Engineering Design is a key shift that is dominant in
the Inspire Science programs. This shift is shown in
engineering activities and content within the student
edition and in teacher support seamlessly throughout
the programs.

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.

Did You Know?

Progressive Learning
Throughout the Inspire Science programs progressions
of the Next Generation Science Standards evident.
The programs were built together to ensure concepts
year after year were built to deepen conceptual
understanding over time. These progressions serve
as a key building block for Inspire Science, allowing
students to learn more about a given topic each year
for an in-depth understanding by the end of Grade 12.

Central to the research-based NGSS are
three distinct and interrelated dimensions:
Science and Engineering Practices, Crosscutting
Concepts, and Disciplinary Core Ideas across
four domains of scientific knowledge.
Krajcik, 2015; NGSS; O’Day, 2016

9-12
6-8
K-2
Patterns of the motion of
the sun, moon, and stars in
the sky can be observed,
described, and predicted.

3-5
The sun is a star that
appears larger and brighter
than other stars because it
is closer. Stars range greatly
in their distance from Earth.

Earth and its solar system
are part of the Milky Way
galaxy, which is one of many
galaxies in the universe.

The star called the
sun is changing and
will burn out over a
lifespan of approximately
10 billion years.

College and Career Ready!

(l to r)cristovao/Shutterstock.com, McGraw-Hill Education, McGraw-Hill Education, HONGQI ZHANG/michaeljung/123RF

Evaluating Performance Over
Testing Knowledge

Disciplinary Core Idea Progression
Key Shifts for NGSS Success
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Module and Lesson Experience At-A-Glance
Inspire Science’s phenomena-driven 5E lessons are designed to provoke
critical thinking and spark creative problem-solving. At the beginning of each
module, students will be introduced to a STEM Module Project that they will
complete at the end of the module, with touch points at the end of each
lesson for project planning.
START HERE
MODULE
WRAP UP
MODULE
OPENER

Lesson
Launch

STEM MODULE
PROJECT
COMPLETE

ENGAGE
EXPLORE
AND
EXPLAIN

SCIENCE
PROBES

STEM MODULE
PROJECT
LAUNCH

PROJECT
PLANNING

LESSON 1

EVALUATE

LESSON 2

ELABORATE

Each Inspire Science modules
includes 2-5 lessons.

Earth and Space
Life Science
Physical Science

Key Student
Activities
M O D U LE O P E N E R
Encounter the Phenomenon

DC

SEP

Phenomenon Question
I

CCC

STEM Module Project Launch

Earth and Space, Life Science, and Physical Science
are integrated throughout the 5E lessons to
support the learning progressions towards specific
Performance Expectations

STEM Module Project Launch

ASSESS PRIOR
K N OW LE D G E
Formative Assessment
Science Probe

SCIENCE
PROBES

E N G AG E

E X P LO R E / E X P L A I N

Encounter the Phenomenon

Encounter the Phenomenon

Phenomenon Question

Explain the Phenomenon with:
CLAIM
EVIDENCE
REASONING (CER)
Inquiry Activities
Close Reading Activities
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Unit to Unit Progression
Inspire Science is organized into four units per grade that contain 1-4
modules each that are specific bundles of Performance Expectations and are
designed to build connected knowledge. The units and modules support the
learning progression toward specific Performance Expectations that are laid
out in each course. As students progress through the units, they will build
connected knowledge of related information, with the sequence necessary
to lead to a full understanding of the content in novel situations.

UNIT 1

UNIT 2

UNIT 3

UNIT 4

6

Life Structure
& Function

Reproduction
of Organisms

Energy in the
Atmosphere

Human Impact on
the Environment

7

Understanding
Matter

The Changing
Earth

Earth's
Resources

Interactions Within
Ecosystems

8

Change
Over Time

Energy &
Motion

Understanding
Waves

Humans and Their
Place in the Universe

STEM Module Project Planning (after each
lesson) and Completion (end of the module)

Lesson Review

Revisit the Phenomenon

American Museum of Natural
History Features

CCC

Three-Dimensional
Assessment

I

STEM CAREER Connections

DC

Life, Earth and Space and
Physical Integration

Environmental Connection

I

Dinah Zike Foldables®

M O D U LE W R A P - U P

DC

Three-Dimensional
Thinking Questions

E VA LUAT E

SEP

I

CCC

E L A B O R AT E

SEP

DC

SEP

E X P LO R E / E X P L A I N

CCC

Three-Dimensional
Assessment

Real-World Connections
Explain the Phenomenon
Revisit the Science Probes

SCIENCE
PROBES

Module and Lesson Experience At-A-Glance

11

Cross-Curricular Connections
Inspire Science was built so that the integration of the architecture of
the Crosscutting Concepts (CCCs) are seamlessly embedded into the
program. Deep understanding of the CCCs as well as the Science and
Engineering Practices (SEPs) provide a firm foundation for students to
pursue future science in any subject.
Inspire Science integrates cross-curricular connections to the for
ELA/Literacy and Mathematics in alignment with the Next Generation
Science Standards.

CROSS-CURRICULAR

Connections

Other connections, such as those listed below are found throughout Inspire Science
Lessons. These connections are found vertically and horizontally across disciplines as
students approach a single phenomenon from different perspectives.
• Physical Science

• Environmental

• Writing

• Earth Science

• Health

• Reading

12
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Integrated Engineering

INTRODUCTION

Defining STEM

Inspire Science supports teachers and students with the integration of
engineering into the science curriculum. For broad support, teachers
and students can access the Science and Engineering Handbook,
which provides simple, approachable descriptions of the Science
and Engineering practices. Students can also practice these skills
by applying them as they read through the handbook. The Student
Edition also helps students understand the integration of engineering
through lab explorations and module projects, where the science and
engineering practices are interwoven with other concepts and content.

Television, radio, magazines, and Web sites are flooded with advertisements
and headlines that all fight for your attention. Some try to pull you in with
amazing claims: Lose 25 pounds in 2 days! Giant meteorite headed for Earth! New
“wonder fruit” cures the common cold! They might seem to have scientific data
to back them up. To decide whether the product is worth your money or
whether the claim is valid, you need to examine the data that can tell you
the truth. Thinking logically about sensational statements can keep you from
wasting your time—and sometimes your money.

© Hero/Corbis/Glow Images

The fields of science, technology, engineering, and mathematics, known as
STEM, all involve careful collection of data and logical thinking. The
microscope shown below is technology, which was engineered through
careful mathematical calculations and based on scientific knowledge of
lenses. Because STEM is a part of your daily life, learning to analyze and
evaluate—and being able to think logically—are important. This handbook will
help you become familiar with the methods that scientists, engineers, and
mathematicians use.

Go Online

Science and Engineering Practices • Defining STEM
1

to find the Science and
Engineering Handbook to learn more
about each of the eight SEPs.
Copyright © McGraw-Hill Education. Permission is granted to reproduce for classroom use.

sep_intro.indd 1

05/06/14 10:29 AM

Program: MS_Bridge

Component: PHB

Vendor: SPi Global

Grade: SEP

PDF Pass

Math and Literacy Handbook
Inspire Science supports students with literacy and
math access through the Literacy Handbook and
the Math Handbook. Each of these handbooks
provides background information, student support,
and examples that get students ready to make the
connections they need to science.

Go Online

to find the
Math and Literacy Handbook.

©Hero/Corbis/Fancy/Glow Images

STEM CAREER Connection
STEM CAREER Connection allow students to connect
with science by seeing potential career paths, as well as
how what they’re studying connects to the real world.
Students can read about the STEM CAREER, and then
do an activity for further exploration in the It’s Your Turn
section of the feature.

Cross-Curricular Connections
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Phenomena-Driven Learning
Every day, we are surrounded by natural phenomena that pique 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 their Claim, Evidence, and Reasoning to solve and explain
the module-level phenomenon.

Anchoring Module Phenomena
ENCOUNTER

THE PHENOMENON

How does this sea
slug get energy
from the sun?
GRADE 7: UNIT 4

Phenomena Feature

Did You Know?
Use of real-world phenomena increases
student engagement and depth of
understanding, grounding scientific concepts
in relatable, observable examples and setting the
stage for learners to engage in authentic inquiry and
scientific thinking.
UW Institute for Science and
Math Education, 2016; Hapka, 2017
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D.P. Wilson/FLPA/Science Source

A fact, occurrence, or circumstance observed
or observable; something that is impressive
or extraordinary

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

LESSON 1
How does a plant
get the energy it
needs to survive?

LESSON 2

(t)Mark Steinmetz, (c)Onyx9/Shutterstock, (b)Larry Lee Photography/Digital Stock/Getty Images

How do organisms, such
as these bears and the
fish, get energy from
the environment?

LESSON 3
How does
matter, such as
carbon, move
through the
environment?

Revisit the Phenomenon
In the Module Wrap-Up, students will connect
what they've learned through the investigative
lesson phenomena to explain the anchoring
module phenomenon.

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

Types of Inquiry Activities in Inspire Science
Inquiry is more than hands-on activities. With Inspire Science, students will
investigate phenomena through several techniques reflective of the way
science and engineering are done in the real world.

INQUIRY ACTIVITIES

Demonstrations &
Hands-on Activities

Research

Simulations

Engineering

Data Analysis
16
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(tl)Hero Images/Getty Images, (bl)Shestock/Blend Images/Getty Images, (r)PhET Interactive Simulations/University of Colorado Boulder/https://phet.colorado.edu

In Inspire Science, students will conduct two or 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.

ENCOUNTER

THE PHENOMENON

How does a plant get
the energy it needs
to survive?

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.

Dennis van de Water/Shutterstock.com

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.

Did You Know?
Research suggests that
deploying the appropriate
type of inquiry approach at
various stages of students’ learning can
improve their understanding of scientific
concepts and procedures.
Banchi & Bell, 2008; Martin-Hansen, 2002

Phenomena-Driven, Inquiry-Based, Hands-On Learning
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Hands-On Learning
Inspire Science’s hands-on activities are designed to engage students,
inspire investigation, and motivate deeper thinking about core science
concepts – without creating a logistical burden for you. To help make
hands-on time a little easier, Inspire Science includes:
• Module Inquiry Activity Planners in the Teacher's Edition
• Neatly organized Collaboration Kits with hands-on materials
• Inquiry: LABS and INVESTIGATIONS

Inquiry Activity Planners

©KidStock/Blend Images

Planning and preparing for inquiry activities is made easier
with Inspire Science Inquiry Activity Planner. The planner
clearly identifies all of the hand-on materials needed
throughout the module and which materials are found in your
Inspire Science Collaboration Kits.
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Collaboration Kits
Inspire Science Collaboration kit materials are
consciously planned and deliberately organized
to support the NGSS. This focus is to ensure that
innovation is a foundational aspect of instructional
materials. Each kit is labeled and organized by
unit and module to ensure learning will engage
students, inspire investigation and motivate deep
thinking about core science concepts.

Inquiry: LABS and INVESTIGATIONS
Inspire Science is centered around inquiry where
the program provides multiple opportunities in each
module for student exploration.
All inquiry activities in Inspire Science promote
student engagement and allow each student to
develop inquiry and science and engineering skills.
Activities range from simple INVESTIGATIONS to
more complex LAB explorations, and cover the full
range of the inquiry spectrum.
INVESTIGATIONS offer students the ability to quickly
dive into a topic with simple questions in single or
group settings. LAB activities provide more complex
explorations with hands-on approaches to learning.

(l&r)McGraw-Hill Education

Did You Know?
Collaborative learning
activities promote student
engagement and the
development of scientific
explanation and argumentation skills.
McNeill et al., 2006; Simon et al., 2006

Phenomena-Driven, Inquiry-Based, Hands-On Learning
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Inspire All Students
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!

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 towards achieving their learning goals.

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 including guiding
questions for different student levels, as well
as differentiation guidance is found within the
Teacher's Edition. Support with practice strategies
is found at the module and lesson level at multiple
points. Leveled text aligns with the lexile ranges of
the standards.

Alignment with Universal
Design for Learning (UDL)
guidelines has been found to
increase student engagement and
contribute to improved learning outcomes,
particularly for struggling learners.
King-Sears, 2009; Rappolt-Schlichtmann et al., 2013
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Did You Know?

EL Support
Rooted in learning sciences research, Inspire Science applies
the best instructional practices for teaching EL students.
Each module and lesson has scaffolded activities designed
to meet the English Language Development Standards and
offers students of any level of English language proficiency
the opportunity to engage in academically challenging
science and engineering content that will grow content
knowledge and support language acquisition.
Throughout Inspire Science you will find:
•

EL Overview for Teachers

•

Module-level support for teachers

•

Targeted support in the Teacher's Edition

•

Student worksheets with EL strategies
Strategies and activities allow for EL instruction
that is just right for each of your students.

Language Building Resources
Inspire Science lessons carefully integrate reading,
writing, speaking, listening, and collaboration into
each lesson. By doing so EL students are given
a purpose to use the language in a meaningful way
and have access to resources so they can convey
their understanding.

McGraw-Hill Education

Advanced Learners and
Gifted Learners
Provide your advanced learners 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
and Beyond Level support, included in the differentiated
instruction strategies for each module and lesson.

Inspire All Students
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Next Generation Assessment Strategies
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

Following are the formative assessment tools found in Inspire Science,
online and in the print Student Editions.
FEATURE

INSTRUCTIONAL PURPOSE

Page Keeley
Science Probes

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

CLAIM/EVIDENCE/
REASONING

With the CER Framework (CLAIM/EVIDENCE/
REASONING), found in all lessons, students will
make claims and document their reasoning during
the EXPLORE phase, and add evidence and adjust
their claims as needed later in the lesson.

Three-Dimensional
Thinking Questions

Students will encounter questions that address
at least two of the 3 dimensions of the NGSS
check progress with the SEPs, DCIs, CCCs, and
Performance Expectations.

LABS and
INVESTIGATIONS

In each Lab or Investigation (2-3 per lesson), students
may encounter analyzing and concluding questions
that help build Three-Dimensional Thinking.

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

EXAMPLE

The new standards 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 Measured
Progress STEM Gauge® test items that provide students with opportunities to demonstrate an
understanding of the three dimensions of the Performance Expectations as instruction occurs.
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Chris Keeley Photography

Formative assessment facilitates student reflection on their thinking (metacognition)
and allows teachers to dynamically differentiate instruction. You can find the
following formative assessments , embedded at many points throughout each
module and lesson, in Inspire Science.

Summative Assessment
Summative assessment tools at the module and lesson level help ensure lasting
learning and alignment of student skills to the Performance Expectations.
FEATURE

INSTRUCTIONAL PURPOSE

Module Pretest

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

Three-Dimensional
Thinking Questions

At the end of the lessons, students will demonstrate their
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 of the
module with multiple choice, extended response, constructed
response, and performance-task items.

STEM Module
Project

With each STEM Module Project students will complete
performance-based rubrics and answer summative
questions to demonstrate how they've applied their
knowledge and understanding of the Performance
Expectations to their project.

LearnSmart® with SmartBook® transforms the way
students read. A proven, adaptive learning program,
LearnSmart® individualizes instruction to help students
study more efficiently and retain more knowledge.
• Improves reading comprehension
by highlighting the most critical
content a student needs to know

• Prompts students to check their
understanding and confirm
content retention

• Provides practice and review
to identify where students are
excelling or where more support
is needed

• Includes detailed reports to help
you identify at-risk students or
topics for whole-group instruction

Next Generation Assessment Strategies
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Professional Learning
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.

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 Module explains program basics
to help get you started.
• Plan, Teach, and Assess eLearning Modules provide
deep-dives of the program instructional model
and resources.

Digital Platform Support

Hero Images/Getty Images

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. Step-by-step instructions for each
of your digital tools help you feel confident planning,
teaching, and assessing with digital.
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Ongoing Pedagogy Support
With Inspire Science, you will find a wide range of resources
on key instructional and pedagogical topics, including videos
from our program authors and consultants.
• STEM Classroom Videos that model lessons
from real classrooms
• Science Preconceptions Videos that review
common preconceptions and strategies to
help overcome them
• Instructional Coaching Videos discussing best
practice strategies and the "Why" behind
the success
• Teacher Activity Videos that show planning tips
and expected results to help with hands-on
activity time
• Science Pedagogy Micro-Courses designed for
your professional learning community with facilitation
guides for both self-guided or small-group courses

Finding Your Professional Learning Resources

(l to r, t to b)McGraw-Hill Education

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

Science Probe

Preconceptions

Science & Engineering
Practices

Crosscutting
Concepts

Inquiry

Foldables

Professional Learning
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American Museum of Natural History
The American Museum of Natural History is
one of the world’s preeminent scientific and
cultural institutions. Founded in 1869, the
Museum has advanced its global mission to
discover, interpret, and disseminate information
about human cultures, the natural world,
and the universe through a wide-ranging
program of scientific research, education, and
exhibition.

SpongeLab Interactives
SpongeLab Interactives is a learning
technology company that inspires learning
and engagement by creating gamified
environments that encourage students to
interact with digital learning experiences.
Students participate in inquiry activities and
problem-solving to explore a variety of topics
through the use of games, interactives, and
video while teachers take advantage of
formative, summative, or performance-based
assessment information that is gathered
through the learning management system.

PhET Interactive Simulations
The PhET Interactive Simulations project at
the University of Colorado Boulder provides
teachers and students with interactive science
and math simulations. Based on extensive
education research, PhET sims engage
students through an intuitive, game-like
environment where students learn through
exploration and discovery.

Measured Progress, a not-for-profit
organization, is a pioneer in authentic,
standards-based assessments. Included with
Inspire Science is Measured Progress STEM
Gauge® assessment content which enables
teachers to monitor progress toward learning
NGSS.
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5
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6

Claims-EvidenceReasoning
Framework
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Program Design

Module and Lesson
Walk Through
This section will provide you with a step-by-step tour of one module to
give you a sense for the types of activities and resources, both print and
digital, available in each module of Inspire Science. Here you will find
examples of the following:
* The Course Dashboards
* Correlations for NGSS Performance Expectations
* Module and Lesson Planning Resources
* Module Opener
* STEM Module Project Launch
* 5E Lesson
* STEM Module Project Wrap-Up
* Module Wrap-Up

Go Online

Go to inspire-science.com/6-12 for more information

Table of Contents
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Module and Lesson Planning Resources
Performance Expectations
The Inspire Science Teacher’s Editions provides easy-to-follow correlations to the
Next Generation Science Standards so you know which modules address each
Performance Expectation.
At the beginning of each unit are examples that show how the modules within the
unit align to the NGSS in the Performance Expectations at a Glance feature.

Science and Engineering Practices
SKILLS (for example, “Developing and Using Models”)
Science and Engineering Practices guide how you ask questions and define problems,
plan and carry out investigations, analyze and interpret your findings, develop and use
models, use mathematics and computational thinking, develop explanations and solutions
based on evidence, and critique and communicate ideas.
• Practice 1 Asking questions (for science)
and defining problems (for engineering)
• Practice 2 Developing and using models
• Practice 3 Planning and carrying out
investigations
• Practice 4 Analyzing and using data
• Practice 5 Using mathematics and
computational thinking

• Practice 6 Constructing explanations
(for science) and designing solutions (for
engineering)
• Practice 7 Engaging in argument from
evidence
• Practice 8 Obtaining, evaluating, and
communicating Information

Disciplinary Core Ideas
CONTENT IN FOCUS (for example, “The Roles of Water in Earth’s Surface Processes”)
Disciplinary Core Ideas bring into focus the concepts and organizing principles important
across science or engineering.

Crosscutting Concepts
COMMON THEMES (for example, “Energy and Matter”)
Crosscutting Concepts are big ideas that apply to many areas of science and engineering.
They help you to think scientifically while you apply the science and engineering practices
and link the core ideas you learn during your biology course.
• Patterns

• Energy and Matter

• Cause and Effect

• Structure and Function

• Scale, Proportion, and Quantity

• Stability and Change

• Systems and System Models
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Module and Lesson Walk Through

Performance Expectations at a Glance
Students will discover and practice the Science and Engineering Practices,
Disciplinary Core Ideas, and Crosscutting Concepts needed to succeed with
each Performance Expectation.

Next Generation Science Standards
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: Matter and Energy
in Ecosystems

Module: Dynamic
Ecosystems

Module: Biodiversity in
Ecosystems

MS-LS1-6
MS-LS1-7
MS-LS2-1
MS-LS2-2
MS-LS2-3
MS-LS2-4
MS-LS2-5
MS-ETS1-1
MS-ETS1-2
MS-ETS1-3

Correlations by Module to the NGSS
MODULE:
MS-LS1

Matter and Energy in Ecosystems
From Molecules to Organisms: Structures and Processes

Construct a scientific explanation based on evidence for the role
MS-LS1-6.
of photosynthesis in the cycling of matter and flow of energy into
and out of organisms.
[Clarification Statement: Emphasis is on tracing movement of matter
and flow of energy.] [Assessment Boundary: Assessment does not
include the biochemical mechanisms of photosynthesis.]

59–64, 65

Science and Engineering Practices
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds on K-5 experiences
and progresses to include constructing explanations and designing solutions
supported by multiple sources of evidence consistent with scientific knowledge,
principles, and theories.
• Construct a scientific explanation based on valid and reliable evidence obtained from
sources (including the students’ own experiments) and the assumption that theories
and laws that describe the natural world operate today as they did in the past and will
continue to do so in the future. (MS-LS1-6)

8–9, 12–14, 16, 24, 28–29, 46–47, 49,
58, 59–64, 65

Labs and investigations are in italics.

xii

Correlations
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Correlations by Module:
Every module clearly identifies, by page
number, the Inspire Science resources
that correlate to the Next Generation
Science Standards.

Module and Lesson Walk Through
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Module and Lesson Planning Resources
Three Dimensions
Each module in Inspire Science provides the Disciplinary Core Idea Progression,
this chart shows how Students have learned the ideas of the module through their
educational careers. Three Dimensions at a Glance clearly identifies which
SEP, DCI, and CCC are covered and where, throughout the module and lesson.

Grades 6–8

Grades 9–12

LS1.C: Organization for Matter and Energy Flow in Organisms
• Food provides animals with the materials and
energy they need for body repair, growth,
warmth, and motion. Plants acquire material
for growth chiefly from air, water, and process
matter and obtain energy from sunlight, which
is used to maintain conditions necessary for
survival.

• Plants use the energy from light to make sugars
through photosynthesis. Within individual
organisms, food is broken down through a
series of chemical reactions that rearrange
molecules and release energy. (MS-LS1-6, MSLS1-7)

• The hydrocarbon backbones of sugars
produced through photosynthesis are used to
make amino acids and other molecules that can
be assembled into proteins or DNA. Through
cellular respiration, matter and energy flow
through different organizational levels of an
organism as elements are recombined to form
different products and transfer energy.

• The atoms that make up the organisms in an
ecosystem are cycled repeatedly between the
living and nonliving parts of the ecosystem.
Food webs model how matter and energy are
transferred among producers, consumers, and
decomposers as the three groups interact within
an ecosystem. (MS-LS2-3)

• Photosynthesis and cellular respiration provide
most of the energy for life processes. Only a
fraction of matter consumed at the lower level of
a food web is transferred up, resulting in fewer
organisms at higher levels. At each link in an
ecosystem elements are combined in different
ways and matter and energy are conserved.
Photosynthesis and cellular respiration are key
components of the global carbon cycle.

PS3.D: Energy in Chemical Processes and Everyday Life
• Energy can be “produced,” “used,” or “released”
by converting stored energy. Plants capture
energy from sunlight, which can later be used as
fuel or food.

• Sunlight is captured by plants and used in a
reaction to produce sugar molecules, which
can be reversed by burning those molecules to
release energy. (MS-LS1-6, MS-LS1-7)

CCC

Three Dimensions at a Glance

Throughout this module and in the culminating module project, students will integrate relevant
Science and Engineering Practices (SEPs) and Crosscutting Concepts (CCCs) into their learning
and understanding of the Disciplinary Core Ideas (DCIs). Use this chart to locate where students
will encounter each of the three dimensions that build to the Performance Expectations. Bold font
indicates the SEPs, CCCs, and DCIs that build to the module Performance Expectations (PEs).
DIMENSIONS

LESSON 1

• Photosynthesis is the primary biological means
of capturing radiation from the sun; energy
cannot be destroyed, it can be converted to less
useful forms.

LESSON 2

LESSON 3

MODULE
PROJECT

•

•

•

Developing and Using Models

LS2.B: Cycle of Matter and Energy Transfer in Ecosystems
• Matter cycles between the air and soil and among
organisms as they live and die.

I

Grades 3–5

DC

Disciplinary Core Idea Progressions

SEP

Module: Matter and Energy in Ecosystems

•

Analyzing and Interpreting Data
Using Mathematics and Computational
Thinking

•

Constructing Explanations and Designing
Solutions

•

LS1.C: Organization for Matter and
Energy Flow in Organisms

•

•

•

LS2.B: Cycles of Matter and Energy
Transfer in Ecosystems
PS3.D: Energy in Chemical Processes
and Everyday Life

•
•
•

•

•
•

Cause and Effect
Energy and Matter

2C

Module:

•

Matter and Energy in Ecosystems
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•

Module:

•

Matter and Energy in Ecosystems

Disciplinary Core Idea Progression

Three-Dimensional Learning

Each module provides a clear
understanding of when students discover
and practice the Disciplinary Core Ideas.

Each module shows the Performance
Expectations and three-dimensions of
learning that students will apply to make
sense of the phenomena and use to
design solutions to real world problems.

Module and Lesson Walk Through

•
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Use this chart to locate where students will
encounter each of the three dimensions
that build to the Performance Expectation.
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Module and Lesson Planner
The Module and Lesson Planner pages provide a high-level look at what students will use to
learn including key activities, resources in the module, as well as pacing recommendations
to master the Performance Expectations.

Module: Matter and Energy in Ecosystems

Module Planner

In this module, students will explore how matter and energy move through
organisms and the environment. They will develop an explanation and a model
to show how sunlight affects the cycles of matter and flow of energy in an
ecosystem.

Pacing
1 Day = 45 min
Summary

Module Opener

Lesson 1:

Lesson 2:

Lesson 3:

Big Idea: How do matter and
energy move through organisms
and the environment?

Essential Question: How do
plants and animals obtain and
process energy?

Essential Question: How does
energy move in an environment?

Essential Question: How
does matter cycle through the
environment?

0.5 days

6 Days

5 Days

In this module, students will
explore the processes of
photosynthesis and cellular
respiration, and relate these
processes to the movement
of matter and energy through
organisms and the environment.

Students will explore
photosynthesis and cellular
respiration. They will carry out
investigations to learn about
these processes.

Students will explore how energy
moves through ecosystems. They
will develop and use models to
enhance their understanding of
this concept.

Investigation Plant Structure

Investigation Classifying
Organisms

Photosynthesis and Cellular
Respiration

Inquiry Activity

Flow of Energy

LAB Photosynthesis and Light
LAB Breathe In, Breathe Out

Investigation Go bananas!

STEM Module Project:

Module Wrap-Up

5 Days

2 Days

1 Day

Students will explore how
matter cycles between living
and nonliving parts of the
environment. They will develop
and use models to enhance their
understanding of this topic.

Students will apply the concepts
they learn throughout the module
to develop a presentation
explaining how a reduction in
sunlight would impact the flow of
energy and cycling of matter in an
ecosystem.

Students will revisit the Module
phenomenon and explain their
learning.

LAB Movin' Matter

Science Challenge Sun Block

Cycling of Matter

Sun Block

LAB Rain Check

LAB Modeling Energy Flow
LAB Web of Life

School-to-Home Resources

Assessment Tools
Formative Assessment
Includes Page Keeley Science Probes;
Claim, Evidence, Reasoning; threedimensional learning checks
2E

Module:

Module Project
Authentic performance-based
assessment with rubric

McGraw-Hill Assessment
Ready-made pre- and postassessments that can be printed or
delivered electronically

GO ONLINE for a Letter to Home that will help parents and guardians understand the
learning objectives for this module.

Matter and Energy in Ecosystems

Module:
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Suggested Pacing

Inquiry Activities

School-To-Home Resources

Suggested Pacing and
Lesson Summaries
introduce the core
concepts that will
be taught.

Found in each lesson as
well as a STEM Module
Project summary are
clearly identified.

Inspire Science provides letters
to be sent home that explain the
learning objectives that will be
taught for each module.

Assessment Tools
Preview the different
types of Assessment
Tools that are available
throughout each module.

Module & Lesson Planning Resources
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Module and Lesson Planning Resources
Inquiry Activity Planner
The Inquiry Activity Planner helps you get ready for all inquiry activities in the module,
with a summary of the activity, the purpose, pacing and grouping strategies, and
needed materials.
Materials

Inquiry

Materials in blue are included in
the Collaboration Kits.

Know what type of inquiry students will be
doing and see the detailed list of consumable
and non-consumable materials.

Module: Matter and Energy in Ecosystems

Inquiry Activity Planner

Lesson

Lesson

Lesson 3

Investigation Plant Structure

Consumable

Non-Consumable

15 min

LAB Rain Check
lamp, lightbulbs
of different
intensitites, test
tubes, watch or
clock, colored
pencils,
scissors,
beaker,
thermometer

30 min Elodea

Purpose: To observe and quantify the rate of
photosynthesis.

Lab Breathe In, Breathe Out

5 min

wrapped
straws, small
transparent cups,
bromothymol blue
solution

10 min

magazine photos
of organisms

Purpose: To observe that the air humans inhale differs from
the air humans exhale.

Lesson 2

Investigation Classifying Organisms
Purpose: To classify organisms as producers or consumers.
Investigation Go bananas!
Purpose: To observe the role of yeast as a decomposer.
LAB Modeling Energy Flow

45 min 9-in balloons,
vinegar, powdered
calcium carbonate
or natural
chalk, water,
bromothymol blue

LAB Movin' Matter

Materials

Purpose: To explore the structure of a leaf.
LAB Photosynthesis and Light

Materials
Consumable

Purpose: To model part of the carbon cycle.

Inquiry Activity

Materials included in the Collaboration Kit are listed in blue.

Lesson 1

Inquiry Activity

Materials included in the Collaboration Kit are listed in blue.

In this module, students will explore how matter and energy move through
organisms and the environment. They will develop an explanation and a model to
show how sunlight affects the cycles of matter and flow of energy.

10 min

Purpose: To understand how water and other matter moves
through the environment.
Module
Project

Science Challenge Sun Block

Non-Consumable
250 mL
Erlenmeyer
flasks, test tubes

plastic cups,
plastic wrap,
rubber bands, ice
cubes

90 min materials for
making visual
displays and
models, such as
chart paper

20 min bananas, sealable
plastic bags, yeast
20 min ID card, yarn

Purpose: To model the relationships in a food chain.
LAB Web of Life

20 min yarn, glue

scissors

Purpose: To model the relationships in a food web.

2G
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Matter and Energy in Ecosystems
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LABS and INVESTIGATIONS

Purpose

Pacing

Hands-On Inquiry is an important
aspect of Inspire Science. LABS
and INVESTIGATIONS are two
ways in which students are
encouraged to participate. LABS
are longer and contain materials
from our Collaboration Kits
where INVESTIGATIONS last
roughly 30 minutes an encourage
more thinking, researching, and
analyzing.

Each Inquiry Activity
and the Module Project
includes the purpose and
plan ahead suggestions.

Allotted time suggestions
are provided to gage
the necessary amount
of time to complete an
Inquiry Activity.

Module and Lesson Walk Through

2H

Inspire All Students
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.
Differentiation support includes guiding questions for different student
levels, as well as differentiation guidance, within the Teacher Edition.

Differentiated
Instruction
Differentiated
Instruction strategies
help Teacher’s
connect key module
concepts by providing
multiple means of
Representations
to support student
success.

Inspire All Students
Strategies to scaffold
instruction and plan
for successful teaching
for all students.

Module: Matter and Energy in Ecosystems

Inspire All Students

Strategies to scaffold your instruction and plan for successful teaching for all students.

Differentiated Instruction
Help students connect the key module concepts that matter cycles and energy flows through
organisms and the environment.
AL

Approaching Level

BL

As students learn about matter and energy in ecosystems,
emphasize that matter and energy cannot be created
or destroyed. Remind students that plants do not make,
create, or produce energy during photosynthesis. Instead,
energy is changed in form.

Beyond Level

As they read, have students jot down questions they
have about matter and energy in ecosystems. After each
lesson, have them share and discuss their questions with
a partner. Each pair of students should carry out quick
research to answer one or more of the questions for each
lesson.

English-Language Support
Graphic Organizers
Utilize charts and graphic organizers to help students explore the transfer of matter and energy
through living things and the environment. Throughout the module, draw their attention to the
processes and cycles that allow matter and energy to transfer in ecosystems and elicit examples.
Encourage students to add details to the graphic organizers.

EMERGING

EXPANDING

BRIDGING

Web Diagram Make a poster with a
web diagram and the phrase Transfer
of Matter & Energy in the middle
circle. Say: In this module, we will
learn about the transfer of matter
and energy through living things
and the environment. As we study
different ways matter and energy are
transferred, let’s write each way in a
circle around the center phrase. Invite
students to add pictures or words to
describe photosynthesis, the flow of
energy through food webs, and the
cycling of matter and energy in an
ecosystem on sticky notes and add
them to the diagram.

Word Wall and Flowcharts Say: In
this module, we will learn about the
transfer of matter and energy through
living things and the environment.
As we study different ways matter
and energy are transferred, let’s
write each way on our word wall. As
you come across the different ways
matter and energy transfer, add
them to the word wall. Ask students
to write definitions of the words,
as well as explanatory flowcharts
depicting how matter and energy are
transferred in the varying processes.

Flowcharts As you come across
different concepts (processes) in
the module, have students create
flowcharts in small groups. Direct
students to create flowcharts to
describe photosynthesis, the flow
of energy through food webs, and
the cycling of matter and energy in
an ecosystem. Encourage students
to use clear and concise domainspecific vocabulary to describe these
processes and to add drawings and
images to enhance their depictions.
At the conclusion of the module, have
students discuss the interconnections
among the processes on their
flowcharts.

Additional English-language support is available in your online resources.

2I
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English-Language Support

Graphic Organizers

English-Language Support is provided
to build on and makes use of Students
home language to support their
science learning in English. EL Support
is broken down into three sections to
help students bridge the gap:

Graphic Organizers and charts
are available to help students
understand the topic.

• Emerging
• Expanding
• Bridging

Module & Lesson Planning Resources
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Module and Lesson Planning Resources
STEM Module Project Planning
Build excitement and get students curious about what they will be learning in each
module with the STEM Module Project Launch that introduces the Science
or Engineering Challenge they will prepare for over the course of the module.
What to Expect
Expected outcomes are presented
aid in the planning process.

STEM MODULE
PROJECT
Students assume
the role of a scientist
or engineer and are
charged with the
task of designing a
solution in the STEM
Module Project.

STEM Module Project Planning
Sun Block
In this module, students will explore the impact of a reduction in sunlight on the
movement of matter and energy in an ecosystem. Students will engage in scientific
experiences to answer Essential Questions such as: How do plants and animals obtain
and process energy? How does energy move in an environment? How does matter cycle
through the environment?

Student Prompt
Suppose a volcanic eruption is occurring in a neighboring state. As a result, volcanic ash is predicted to
partially block sunlight over your state for the next three months.
Your school’s news team is preparing a report that explains how your area will be affected. The report
will air on your local public television station. Your students’ task is to develop an explanation and model
to show how local food webs and cycles of matter could be affected by an extended period of reduced
sunlight.

Objective

What to Expect

The goal of this project is to help students make a real-world
connection to the following Life Science topic(s):

Your students’ goal is to develop an explanation and models
to show how local food webs and cycles of matter would be
affected by a volcanic eruption.

• Matter cycles and energy flows into and out of organisms.
• Photosynthesis plays a key role in the movement of matter
and flow of energy.

• After Lesson 1—students will develop a model of
photosynthesis.
• After Lesson 2—students will model a local food web.
• After Lesson 3—students will diagram cycles of matter.

Customize the Module
GO ONLINE to find a wealth of digital resources that you can use to customize this
module to best meet your students’ needs.
ADDITIONAL RESOURCE

Go Further: Ecosystems

ADDITIONAL RESOURCE

Go Further: Photosynthesis
and Respiration

Module:

Matter and Energy in Ecosystems
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Objective
Objectives are in place to guide
the discussion and set a goal
for the STEM Module Project.
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Customize the Module
GO ONLINE

Look for correlated OER
resources from our partners
SpongeLab , PhET, and
American Museum of Natural
History to enhance your lesson.

Lesson at a Glance
Building to the Performance Expectations details the three dimensions of learning that
your students will explore to develop mastery of the Performance Expectations.
Lesson at a Glance
View connections that
are found in each lesson.

Lesson 1 Photosynthesis and Cellular Respiration

Building to the Performance Expectations
In this lesson, students will explore content and develop skill leading to mastery of
the following Performance Expectation(s):

MS-LS1-6. Construct a scientific explanation based on evidence for the role of
photosynthesis in the cycling of matter and flow of energy into and out of organisms.

Clarification Statement: Emphasis is on tracing the movement of matter and flow of energy.

Constructing Explanations and
Designing Solutions
Construct a scientific explanation
based on valid and reliable
evidence obtained from sources
(including the students’ own
experiments) and the assumption
that theories and laws that
describe the natural world
operate today as they did in the
past and will continue to do so in
the future. (MS-LS1-6)
Developing and Using Models
Develop a model to describe
unobservable mechanisms.
(MS-LS1-7)
Connections to Nature of
Science
Scientific Knowledge is Based
on Empirical Evidence
Science knowledge is based
upon logical connections
between evidence and
explanations. (MS-LS1-6)

Disciplinary Core Ideas
LS1.C: Organization for Matter and Energy Flow in
Organisms
Plants, algae (including phytoplankton), and many
microorganisms use the energy from light to make
sugars (food) from carbon dioxide from the atmosphere
and water through the process of photosynthesis,
which also releases oxygen. These sugars can be used
immediately or stored for growth or later use. (MS-LS1-6)
Within individual organisms, food moves through a
series of chemical reactions in which it is broken down
and rearranged to form new molecules, to support
growth, or to release energy. (MS-LS1-7)

Essential Question: How do plants and animals obtain and process energy?
Objective: Students will explore the processes of photosynthesis and cellular respiration.
45 min/day
Assess Prior
Knowledge

MS-LS1-7. Develop a model to describe how food is rearranged through chemical
reactions forming new molecules that support growth and/or release energy as this
matter moves through an organism.

Science and
Engineering Practices

Lesson at a Glance

1 Day

Engage

Lesson Outline
Science Probe: Plant Procedures
Encounter the Phenomenon: How does a plant get enough energy to survive?
Explain the Phenomenon

Crosscutting
Concept

Energy and Matter

Within a natural system,
the transfer of energy
drives the motion and/
or cycling of matter.
(MS-LS1-6)
Matter is conserved
because atoms are
conserved in physical
and chemical processes.
(MS-LS1-7)

Explore/
Explain

Why do plants need sunlight?
• Investigation Plant Structure
• LAB Photosynthesis and Light
3 Days • Read a Scientific Text
How does the energy in food molecules become useable?
• LAB Breathe In, Breathe Out
How are photosynthesis and cellular respiration related?

Elaborate

.5 Days Green Science: The Benefits of Algae

Evaluate

.5 Days Lesson Review

CROSS-CURRICULAR

PS3.D: Energy in Chemical Processes and
Everyday Life
The chemical reaction by which plants produce
complex food molecules (sugars) requires an energy
input (i.e., from sunlight) to occur. In this reaction,
carbon dioxide and water combine to form carbonbased organic molecules and release oxygen.
(secondary) (MS-LS1-6)

Connections

Use the following Cross-Curricular connections throughout the lesson to further integrate
students’ understanding of science in the natural world.
Physical Science

Environmental

• Students learn about the energy input for the chemical
process of photosynthesis.

• Students construct an explanation related to human
impact on carbon storage in forests.

Cellular respiration in plants and animals involve
chemical reactions with oxygen that release stored
energy. In these processes, complex molecules
containing carbon react with oxygen to produce carbon
dioxide and other materials. (secondary) (MS-LS1-7)

ELA/Literacy Connections*

RST.6-8.1, RST.6-8.2, SL.8.5, WHST.6-8.2, WHST.6-8.9

Math Connections*
6.EE.C.9

* See correlation table for full text of ELA and Math standards.
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Lesson 1

Photosynthesis and Cellular Respiration

Performance Expectations

CROSS-CURRICULAR

Each SEP, DCI, and CCC are color
coated to clearly indicate which part of
the standard is being used to meet the
Performance Expectations.

Cross-Curricular Connections are found
throughout each Inspire Science Lesson. These
connections are found vertically and horizontally
across disciplines as students approach a single
phenomenon from different perspectives.

Performance Expectations are provided
for each lesson. Students will explore the
content and develop the necessary skills
to meet the each SEP, DCI, and CCC.

6B
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Connections

ELA and Math Standards
Along with NGSS, Inspire Science
is correlated to ELA/Literacy and
Math Standards.

Module & Lesson Planning Resources

37

Module Opener
Module Opener
Inspire your students’ curiosity with real-world phenomena that creates the desire to ask
questions and investigate the world around them. Uncover student preconceptions and allow
them to see how their thinking changes as they learn throughout the lesson. Your students will
get excited about what they will be learning and set goals for the skills they will develop.
Performance Expectations
Performance Expectations are identified
to inform what students will be learning
throughout the module.

Module: Matter and Energy in Ecosystems
000_002_MSS_CA_S_L260_MO_XXXXXX.indd Page 4 3/8/18 11:41 AM s-w-064 /135/GO02322/Middle_School_Science/CA/SE/2020/LEP/Life/Vol_1/007_683007_1_P1/Appl ...

MODULE OPENER

Performance Expectations
The learning experiences throughout the module will
develop student understanding of the following Performance
Expectations:
MS-LS1-6. Construct a scientific explanation based on
evidence for the role of photosynthesis in the cycling of
matter and flow of energy into and out of organisms.

Matter and
Energy in
Ecosystems

MS-LS1-7. Develop a model to describe how food is
rearranged through chemical reactions forming new
molecules that support growth and/or release energy as
this matter moves through an organism.
MS-LS2-3. Develop a model to describe the cycling of
matter and flow of energy among living and nonliving parts
of an ecosystem.

Copyright © McGraw-Hill Education

STEM Connections

D.P. Wilson/FLPA/Science Source

Program: CA_MSS

Component: L260_MO

Vendor: Aptara

Grade: 7_v4

PDF_Proof

GO ONLINE to see STEM Connections, a diverse selection

of people and groups that have made important contributions
to society through science and technology.

Teacher Toolbox
Module Vocabulary
A module level vocabulary list with definitions is available
in your online resources.

Identifying Preconceptions
The following common preconceptions will be addressed
in detail at point of use in the lessons.
Lesson 1
• Cellular respiration in plants can occur without
photosynthesis.
Lesson 2
• Detritivores release energy back into the ecosystem to
be used again.
Lesson 3
• The oxygen cycle and the carbon cycle do not interact.
2

Module:

Matter and Energy in Ecosystems

THIS INFORMATION IS PROVIDED FOR INDIVIDUAL EDUCATIONAL PURPOSES ONLY AND MAY NOT BE DOWNLOADED OR FURTHER DISTRIBUTED.

STEM Connections
GO ONLINE
STEM Connections, found online, offer a
diverse selection of people and groups
that have made important contributions
to society through science, technology,
engineering, and math.
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Module Lesson Structure

Teacher Toolbox
The Teacher Toolbox, found
throughout each lesson, identifies
common preconceptions related
to the content at hand.

ENCOUNTER THE PHENOMENON
Performance Expectations are identified
to inform what students will be learning
throughout the module.
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MODULE OPENER

ENCOUNTER THE PHENOMENON
ENCOUNTER

Have students study the image of the sea slug.

THE PHENOMENON

How does this sea slug get
energy from the Sun?

by
Powered
the Sun

GO ONLINE

Check out Powered by the
Sun to see this phenomenon
in action.

This leads to the overarching module Big Idea:

How do matter and energy move through
organisms and the environment?

Communicate Think about the sea slug in the photo.
Record your ideas below for how it couild obtain
energy from the Sun. Discuss your ideas with three
different partners. Revise or update your ideas, if
necessary, after the discussions with your classmates.

Living things need matter and energy to carry out
life processes. Plants and other organisms carry out
photosynthesis, a process that makes glucose, or food
molecules. Cellular respiration is the process by which
glucose is broken down to release the matter and energy it
contains. In ecosystems, energy flows and matter cycles.

Copyright © McGraw-Hill Education

Students should be encouraged to
speculate. There are no “correct”
answers in this activity. The purpose
is for students to think about how and
why this phenomenon occurs.
This is a chance to identify any
preconceptions your class might have
and where you will have to spend the
most time in the lesson.

Module: Matter and Energy in Ecosystems

Program: CA_MSS

GO ONLINE

Vendor: Aptara

Component: L260_MO
E160_MO
Grade: 7_v4
Earth

Ask the Encounter the Phenomenon question:

How does this sea slug get energy from the
Sun?

3

Have students watch the video Powered by the Sun
individually or play the video for the class as a whole. Have
students communicate their ideas with three different
partners. After the series of discussions, have them revise or
update their ideas. Record their revised ideas on the board or
chart paper, and refer back to these responses as you move
through the module to point out any relevant ideas or to
correct preconceptions.
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INTERACTIVE PRESENTATION

D.P. Wilson/FLPA/Science Source

Encounter the
Phenomenon: Matter and
Energy in Ecosystems

Module:

Matter and Energy in Ecosystems

3
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Encounter the Phenomenon
GO ONLINE
By Encountering the Phenomenon’s interactive
digital content, students begin thinking and
talking about the phenomenon.

Module Opener
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STEM Module Project
Module Project Launch
Each module begins with the STEM Module Project Launch that introduces the Science or
Engineering Challenge that students will complete over the course of the module. They will
start asking questions, setting goals, and preparing to experience the engineering design
process like the professionals or research and experimentation like a professional scientist.
STEM Module Project Launch
Build excitement and students curiosity
about what they will be learning.

Module: Matter and Energy in Ecosystems
MODULE PROJECT LAUNCH
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STEM Module Project Launch
Science Clallenge

STEM Module Project Launch
Science Challenge

Sun Block

Introduce students to the project they will be working on
throughout this module.

Your school’s news
team is preparing a
report that explains
how your area will be
affected. The report
will air on your local
public television
station. Your class
will develop an
explanation and
model to show how
organisms, such as
the sea slug, in local
food webs and cycles
of matter could be affected
by an extended period
of reduced sunlight.

Lesson 1

Photosynthesis
and Cellular
Respiration

Start Thinking About It

Encourage students to brainstorm about this topic by asking
the following questions:
• Why do plants need sunlight?
• What might happen to a food web if there is less sunlight in
an area?

Lesson 2

• What might happen to the cycling of matter in an ecosystem
if there is less sunlight in an area?

Check out
this volcanic
eruption!

Start Thinking About It

Flow of Energy

In the photo above, you see volcanic ash exploding out of
a volcano. What do you notice about the volcanic ash?
Discuss your observations with your group.

STEM Module Project
Throughout the module and lessons, students will complete
different tasks to help them develop an explanation for the
STEM Module Project at the end of the module.

Copyright © McGraw-Hill Education (t to b) Mark Steinmetz, Gleb Tarro/
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/Alamy Stock Photo

Suppose a volcanic eruption is occurring in a neighboring
state. As a result, volcanic ash is predicted to partially
block sunlight over your state for the next three months.

Sun Block

STEM Module Project

Planning and Completing the Science Challenge
How will you meet this goal? The concepts you
will learn throughout this module will help you
plan and complete the Science Challenge. Just
follow the prompts at the end of each lesson!

Lesson 3
Cycling of
Matter

4

MODULE PROJECT Module: Matter and Energy in Ecosystems

Program: CA_MSS

Component: L260_MO

GO ONLINE
Vendor: Aptara

Grade: 7_v4
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INTERACTIVE PRESENTATION

Launch Module Project:
Sun Block

4

MODULE PROJECT

Module:

Matter and Energy in Ecosystems
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Start Thinking About It
Start Thinking About It provides
questions to encourage students to
begin thinking and brainstorming
about the STEM Module Project.
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Module Lesson Structure

STEM Module Project
Students assume the role of a scientist or engineer
and are charged with the task of designing a
solution to the related content.
As students progress through each lesson they will
generate questions and begin initial planning while
learning about the related real world STEM CAREER.

Science Probe
Formative Assessment
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 a core concept to promote student
thinking and discussion, revealing commonly-held preconceptions and initial ideas that
student bring to their learning.
GO ONLINE

Revisit the
Probe
Students will
revisit the science
probe throughout
the lesson to
see how your
students’ thinking
evolves.

SCIENCE
PROBES

LESSON 1 LAUNCH

Plant Procedures

ASSESS PRIOR KNOWLEDGE

SCIENCE
PROBES

Science Probe
The best answer is Liam: I don’t think plants need to eat or
breathe. Plants take in gases from the atmosphere but they
do not breathe in and out in the way that humans do. Plants
require food molecules for the matter and energy to carry out
life processes, but do not eat to obtain those food molecules;
they produce them in the process of photosynthesis.
The big idea is that plants take in light energy, water, and
carbon dioxide. In the process of photosynthesis, they convert
the reactants to food molecules (glucose) and oxygen. In
the process of cellular respiration, which requires oxygen
from the atmosphere, glucose is broken down to release
the energy and matter needed for life processes. Students
who choose Katie may understand that plants require food
molecules, but do not understand how plants obtain the food
they need. Students who chose Hugo may not have a clear
understanding of the differences between plants and animals.
Students who choose Danielle may understand that plants
take in gases, but do not understand how that occurs.

Four friends were walking on a nature trail in their local park. They began to
question whether or not the trees need to breathe, or need food like
humans do. Here are their thoughts:
Mike Tauber/Blend Images

Science Probes
present students
with familiar realworld phenomena
or a core concept.
These could be
in the form of a
simple illustration
or scenario.

Lesson 1: Photosynthesis and Cellular Respiration
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Simple
Illustration or
Scenario

Katie:

I think that plants need to eat but don’t need to breathe.

Hugo:

I think that plants need to eat and need to breathe.

Danielle: I think that plants need to breathe but don’t need to eat.
Liam:

I don’t think plants need to eat or breathe.

Circle the person you most agree with. Explain why you agree with that
person.

You will revisit your response to the Science Probe at the end of the lesson.
SCIENCE PROBE Lesson 1 Photosynthesis and Cellular Respiration

Program: MSS_CA

GO ONLINE

Vendor: Aptara

Component: L260_L01
Grade: 7_v4

5

Students’ answer choices and their descriptions of
plant processes will alert you to the need to make sure
instruction builds a bridge between the students’ initial ideas
about photosynthesis and respiration and the scientific
understanding of plant processes.
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INTERACTIVE PRESENTATION

Science Probe: Science
Probe

SCIENCE PROBE

Lesson 1

Photosynthesis and Cellular Respiration

Under your
Professional
Development blade
you will find video
strategies to guide
each formative
assessment probe
through differentiation
strategies.

“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.

5
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GO ONLINE
Science Probes are available
in print or digitally to meet the
needs of your classroom.

Explanatory Answers Reveal
Students’ Thoughts
Students are required to provide an
explanation for their answer, which
helps uncover preconceptions that may
be guiding students’ thought process.

STEM Module Project | Science Probe
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Engage
Engage
The ENGAGE phase will inspire students’ curiosity with a real-world phenomenon they will
investigate throughout the lesson. Uncover students’ preconceptions with collaborative
conversations and watch them turn their initial observations into questions.
As students progress through the lesson they will begin to reveal answers and will revisit
their initial thinking and see how it changes as they learn new information.

Lesson 1: Photosynthesis and Cellular Respiration
ENGAGE

EXPLORE/EXPLAIN

ELABORATE

EVALUATE

Lesson Objective

Disciplinary Core Idea in This Lesson
LS1.C: Organization for Matter and Energy Flow in Organisms
• Plants, algae (including phytoplankton), and many
microorganisms use the energy from light to make sugars
(food) from carbon dioxide from the atmosphere and
water through the process of photosynthesis, which also
releases oxygen. These sugars can be used immediately or
stored for growth or later use.

Mark Steinmetz

DCIs bring
into focus
the important
concepts and
organizing
principles across
science or
engineering.

LESSON 1

Photosynthesis and
Cellular Respiration

Copyright © McGraw-Hill Education

Disciplinary
Core Ideas

Students will gather evidence that photosynthesis is a
process by which the energy in light is used to make
sugars (food molecules) from carbon dioxide and water in
the process of photosynthesis. Those food molecules are
rearranged to form new molecules to support growth or
release energy. They will construct scientific explanations to
enhance their understanding of these concepts.
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• Within individual organisms, food moves through a series
of chemical reactions in which it is broken down and
rearranged to form new molecules, to support growth, or
to release energy.
PS3.D: Energy in Chemical Processes and Everyday Life
• The chemical reaction by which plants produce complex
food molecules (sugars) requires an energy input (i.e.,
from sunlight) to occur. In this reaction, carbon dioxide and
water combine to form carbon-based organic molecules
and release oxygen.

6

ENGAGE Module: Matter and Energy in Ecosystems

Program: MSS_CA

Component: L260_L01

Vendor: Aptara

Grade: 7_v4
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• Cellular respiration in plants and animals involve chemical
reactions with oxygen that release stored energy. In
these processes, complex molecules containing carbon
react with oxygen to produce carbon dioxide and other
materials.
*Bold font indicates this part of the DCI is covered in this lesson.

6

Module:

Matter and Energy in Ecosystems
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ENGAGE

EVALUATE
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EXPLORE
AND
EXPLAIN

ELABORATE

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

Module and Lesson Walk Through

ENCOUNTER THE PHENOMENON
Students will engage with the lesson-level, investigative
phenomena and collaborate to generate a list of questions.
Each lesson-level phenomenon relates to the module
phenomenon. This allows students to correlate all
phenomenon throughout the unit as a common theme.
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ENGAGE

EXPLORE/EXPLAIN

ELABORATE

EVALUATE

ENCOUNTER THE PHENOMENON
ENCOUNTER

THE PHENOMENON

-sational

Sun

How does a plant get the energy it
needs to survive?

Have students study the photo of leaves.
Ask the Encounter the Phenomenon question:

GO ONLINE

Watch the video Sun-sational to
see this phenomenon in action.

How does a plant get the energy it needs
to survive?

Watch the video. What do you notice? Record your observations below. Why
do you think this phenomenon is occurring?

This leads to the overarching lesson
Essential Question:

Answers may vary. Sample answer: The plants were moving and
following the light. This is because plants need sunlight to survive.

How do plants and animals obtain and
process energy?

Copyright © McGraw-Hill Education

Plants convert the energy in sunlight to stored energy in
food molecules during the process of photosynthesis. Those
molecules are rearranged in the process of cellular respiration
to support growth or release energy.
After this lesson, students should understand the Essential
Question and be able to answer it. Have students write the
question in their Science Notebook. Revisit the question as
you cover its relevant content.
Have students watch the video Sun-sational individually or
play the video for the class as a whole. Have students record
their thoughts on why the phenomenon occurs.
ENGAGE Lesson 1 Photosynthesis and Cellular Respiration

Program: MSS_CA

GO ONLINE

Vendor: Aptara

Component: L260_L01
Grade: 7_v4

PDF_Proof

INTERACTIVE PRESENTATION

7

Guiding Questions

AL How do plants get energy? Sample answer: They get
energy from the Sun.

BL How does a plant store energy from the Sun? Sample
answers: Plants store energy in food molecules.

Mark Steinmetz

Encounter the Phenomenon:
Photosynthesis and Cellular
Respiration

Lesson 1

Photosynthesis and Cellular Respiration

7
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GO ONLINE
Check out videos online
to see the phenomenon in
action.

Guiding Questions
Guiding questions are
provided to allow a
seamless transition into
the lesson.

Engage

43

Explore/Explain
Explore/Explain
The EXPLORE/EXPLAIN phase lets your students get involved and investigate the phenomenon
through a related, common experience. Students will carry out an investigation, collect and
interpret data and begin to reveal answers to their questions to build understanding using
different types of inquiry activities.
Lesson 1: Photosynthesis and Cellular Respiration
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CLAIM/ EVIDENCE/ REASONING

EXPLAIN THE PHENOMENON

EXPLAIN

THE PHENOMENON

C.E.R. (Claim/Evidence/Reasoning) is a strategy used to teach
students how to construct explanations and craft scientific
arguments.
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You have just observed plants following light. Are you starting
to get some ideas about how plants obtain and process
energy? Do you think animals obtain and process energy in the
same way? Make a claim about how plants and animals obtain
and process energy.

B. What evidence have you discovered
to explain how plants, such as
sunflowers, and animals process
energy?

When you are finished with the
lesson, review your evidence.
If necessary, based on the
evidence, revise your claim.

CLAIM

Plants, such a sunflowers, and animals obtain and process energy…

CLAIM

REVISED CLAIM
Have students review the evidence they collected. Students
should have recorded evidence that supports their claim. If
students found evidence that contradicts their claim, their
claim is likely incorrect. Encourage students to use the
evidence they recorded to revise their claim.

REVISED CLAIM

Plants, such a sunflowers, and animals
obtain and process energy…

A scientific claim answers a question or offers a solution to a
problem. After completing the inquiry activity, have students
read the Explain the Phenomenon paragraph. Give students
time to reflect and brainstorm, then have each student use
the sentence starter to write a claim. Claims should take a
clear stand on how plants and animals obtain and process
energy.

Student answers will vary, but should include: Plants and
animals obtain and process energy through photosynthesis
and cellular respiration.

COLLECT EVIDENCE as you work through the lesson. Then
return to these pages to record your evidence.
EVIDENCE

Student answers will vary. Student claims may include that
plants and animals obtain energy in different ways but
process energy in the same way.

Copyright © McGraw-Hill Education
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Scientific evidence is information that supports or contradicts
a claim. This information can come from a variety of sources.
Research, experimentation, or data interpretation are common
sources of scientific evidence. In science, it is important
to have multiple pieces of evidence to support your claim.
Encourage students to return to their claim and add evidence
at multiple points in the lesson. If students cannot find
evidence to support their claim, they will need to continue to
investigate.

Program: MSS_CA

Component: L260_L01

GO ONLINE
Vendor: Aptara

Grade: 7_v4

Constructing Explanations and
Designing Solutions

REASONING

The evidence I collected supports my claim because…

Students will apply scientific reasoning as they construct
explanations to show why their evidence supports their claim
about how plants and animals obtain and process energy.

8 Module: Matter and Energy in Ecosystems

A. Plants, such as sunflowers, use sunlight to produce food
through the process of photosynthesis.

REASONING

Finally, explain your reasoning
for how and why your evidence
supports your claim.

A. What evidence have you discovered to explain how plants, such as the
sunflowers in the video, use sunlight to produce energy?

EVIDENCE

CLAIM/ EVIDENCE/ REASONING
B. Plants and animals process energy from food through
cellular respiration.

MORE EVIDENCE

LESSON 1 Photosynthesis and Cellular Respiration
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Vendor: Aptara

Grade: 7_v4
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INTERACTIVE PRESENTATION

CER: Explain the
Phenomenon

9

When providing reasoning, students must explain the
scientific principle, knowledge, or theory they used to create
their argument. They must explain why their evidence
supports the claim. If, for example, a student claims that
plants and animals obtain and process energy through
chemical reactions, they should support this claim with valid
evidence. And, in their reasoning, the student must explain
that photosynthesis is a series of chemical reactions that store
energy in food molecules and cellular respiration is a series
of chemical reactions that convert energy in food to a useable
form. This is the scientific knowledge that explains why the
evidence they collected supports the claim.

Reading Connection

RST.6-8.1 Cite specific textual evidence to support analysis of
science and technical texts.

8

Module:

Matter and Energy in Ecosystems

Lesson 1
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CLAIM

EVIDENCE

REVISED CLAIM

REASONING

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

Students can provide
evidence from what they
learn in the lesson. However,
students will return to this
chart to add more evidence
as it is revealed throughout
the lesson.

Students will explain the
scientific knowledge,
principle, or theory they
used to support their
argument to their claim
to add more evidence as
it is revealed throughout
the lesson.

Students provide reasoning
to support the scientific
knowledge, principle,
or theory they used to
support their argument
used to support their claim.

ENGAGE

EVALUATE

44

EXPLORE
AND
EXPLAIN

ELABORATE

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

Module and Lesson Walk Through

9

Lesson 1: Photosynthesis and Cellular Respiration
ELABORATE

EVALUATE

Why do plants need sunlight?
Plants need light to carry out the process of photosynthesis,
which is a series of chemical reactions that produce glucose
and oxygen.
ASK: How do you get the food energy you need? By eating
food.
ASK: How do plants get the food energy they need? By
making their own food using light.
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INVESTIGATION
Plant Structure

Cuticle

Upper epidermal cells

Palisade
mesophyll cells

Stoma
Vascular
tissue

INVESTIGATION

Lower
epidermal cells

Plant Structure

Spongy
mesophyll cells

Chloroplast

Outer membrane

Class: 15 min
Inner membrane

Purpose

Before You Begin

• Provide several plant leaves in sealable plastic bags for
students to examine.

Go online to read more about
photosynthesis and cellular respiration.

10

Program: MSS_CA

GO ONLINE
Vendor: Aptara

Procedure

Have students record their ideas on the diagram, showing
how they think light, carbon dioxide, oxygen, and water move
into or out of the leaf in the diagram. Encourage them to use
labeled arrows. After students have read the information on
the following page, have them review their work, and make
updates using a different color.

Teacher Toolbox
Want more information?

Component: L260_L01

Students learn that sunlight provides the energy input needed
for photosynthesis.

Energy and Matter

Students are introduced to the transfer of energy that occurs
in photosynthesis.

Check out this
cross section of
a leaf!

Why do plants need sunlight?
(continued)
A plant’s leaves are the site where most photosynthesis
occurs. The structures of a leaf, including specialized
cells such as mesophyll cells, are related to this function.
Other organisms, such as phytoplankton, algae, and
other microorganisms also carry out photosynthesis. The
sugars that are produced in photosynthesis might be used
immediately to supply energy for the life processes of the
plant. The sugars can also be stored for growth or later use.

Go to the Foldables® library to make a
Foldable® that will help you take notes
while reading this lesson.

Grade: 7_v4

INTERACTIVE PRESENTATION

Investigation: Plant
Structure

EXPLORE/EXPLAIN Lesson 1 Photosynthesis and Cellular Respiration

Program: MSS_CA
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GO ONLINE

Vendor: Aptara

ADDITIONAL RESOURCE

INTERACTIVE PRESENTATION

Reading Essentials:
Photosynthesis and Cellular
Respiration

Read About: Why do plants
need sunlight?

Component: L260_L01
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Grade: 7_v4

ASK: What is one way the structure and function of leaves
are related? Student responses will vary. Sample answer:
Leaves have holes, called stomata, that materials needed for
photosynthesis can pass through.

Visual Literacy

Have students examine the cross section of a leaf shown in
the figure.
ASK: How is the position of the palisade mesophyll cells
within the cell related to their function? They are located near
the top of the leaf, where they can capture the most sunlight.
ADDITIONAL RESOURCE

Differentiated Instruction

Foldables

Some students may need more information about
the topic to understand the concepts in this lesson.
Additional content support is available in the Reading
Essentials in your online resources.

AL Have students make and use a T-chart to organize
information about the starting materials and products of
photosynthesis.
BL Have students write an argument that supports the
following statement:

Photosynthesis converts simple non-food molecules into
food molecules.

Assign a Foldable® activity or allow students to choose a
Foldable to take notes and prepare for assessment.
10
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Lesson 1
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Teacher Toolbox
The Teacher Toolbox, found
frequently throughout each
lesson, identifies common
preconceptions related to
the content at hand.

EVALUATE

PS3.D: Energy in Chemical Processes
and Everyday Life

Most photosynthesis occurs in two types of mesophyll (ME zuh fil) cells
inside a leaf. These cells contain chloroplasts, the organelle where
photosynthesis occurs. Near the top surface of the leaf are palisade
mesophyll cells. They are packed together. This arrangement exposes the
most cells to light. Spongy mesophyll cells have open spaces between
them. Gases needed for photosynthesis flow through the spaces between
the cells. You can see many of these structures in the cross section below.

EXPLORE/EXPLAIN Module: Matter and Energy in Ecosystems

• Have students prepare two pencils of differing colors to
complete the following activity.

ELABORATE

Students are introduced to the process of photosynthesis, the
process by which energy from light is used to make sugars
(food) from carbon dioxide from the atmosphere and water.

L260_103A_NGMSS-BANK

Want more information?

EXPLORE/EXPLAIN

LS1.C: Organization for Matter and
Energy Flow in Organisms

Leaves have many types of cells. Did you notice that? The cells that make
up the top and bottom layers of a leaf are flat, irregularly shaped cells called
epidermal (eh puh DUR mul) cells. On the bottom epidermal layer of most
leaves are small openings called stomata (STOH muh tuh). Carbon dioxide,
water vapor, and oxygen pass through stomata. Epidermal cells can produce
a waxy covering called the cuticle.

Examine the leaf cross section below. How do you think sunlight is
absorbed by a leaf? How are other materials necessary for survival,
such as carbon dioxide, oxygen, water and other nutrients, moved
through a leaf? Record your ideas below the cross section.
Cross Section of Leaf

ENGAGE

Photosynthesis Leaves are the sites of
photosynthesis in plants. Plants and some
unicellular organisms such as algae,
phytoplankton, and other microorganisms
obtain energy from light through the process
of photosynthesis. Photosynthesis (foh toh
SIHN thuh sus) is a series of chemical
reactions that convert light energy, water, and
carbon dioxide into the food-energy molecule
glucose, and give off oxygen. The sugars
produced in photosynthesis can be used
immediately or stored for growth or later use.

Plants need food, but they cannot eat as people do. They make their own
food, and leaves are the major food-producing organs of plants. To make
their food source, leaves must capture energy from sunlight. This is why
you may often see plants on windowsills with their leaves turned toward
the Sun.

After students have discussed these questions, have them
carry out the investigation to learn more about how plants
capture the light they need to make food.

To explore the structure of a leaf.
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Why do plants need sunlight?
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Learning Styles

GO ONLINE

All students learn differently and
Use Dinah Zike’s Notebook
Inspire Science provides opportunities
Foldables® as a tool to
for all learners to be successful. Visual
organize important lesson
Literacy encourages students to study
information to help students
and and
reviewCellular
the figure toRespiration
better learn
Lesson
1:
Photosynthesis
take notes and construct the
the topic.
ENGAGE EXPLORE/EXPLAIN
ELABORATE EVALUATE
meaning of the lesson.
Why do plants need sunlight?
Why do plants need sunlight?
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All students learn differently and Inspire
Science provides opportunities for all learners
to be successful. Visual Literacy encourages
students to study and review the figure to
better learn the topic.

ASK: How do you get the food energy you need? By eating
food.
ASK: How do plants get the food energy they need? By
making their own food using light.

Plants need food, but they cannot eat as people do. They make their own
food, and leaves are the major food-producing organs of plants. To make
their food source, leaves must capture energy from sunlight. This is why
you may often see plants on windowsills with their leaves turned toward
the Sun.

INVESTIGATION
Plant Structure
Examine the leaf cross section below. How do you think sunlight is
absorbed by a leaf? How are other materials necessary for survival,
such as carbon dioxide, oxygen, water and other nutrients, moved
through a leaf? Record your ideas below the cross section.
Cross Section of Leaf

After students have discussed these questions, have them
carry out the investigation to learn more about how plants
capture the light they need to make food.

Cuticle

Upper epidermal cells

Palisade
mesophyll cells

Stoma
Vascular
tissue

INVESTIGATION

Lower
epidermal cells

Plant Structure

Spongy
mesophyll cells

Chloroplast

Outer membrane

Class: 15 min
Inner membrane

Purpose

To explore the structure of a leaf.

L260_103A_NGMSS-BANK

Want more information?

Before You Begin

• Provide several plant leaves in sealable plastic bags for
students to examine.
• Have students prepare two pencils of differing colors to
complete the following activity.

Procedure

Copyright © McGraw-Hill Education

INVESTIGATIONS

Plants need light to carry out the process of photosynthesis,
which is a series of chemical reactions that produce glucose
and oxygen.

Go online to read more about
photosynthesis and cellular respiration.

10

Go to the Foldables® library to make a
Foldable® that will help you take notes
while reading this lesson.

Explore / Explain
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Explore/Explain
Explore/Explain
Students 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.

LAB
The LAB guide students to think about
the phenomenon, make a prediction,
and carry out an investigation to test
their prediction.

Lesson 1: Photosynthesis and Cellular Respiration
ELABORATE

LAB Photosynthesis and Light
B. CLOTHING
PROTECTION

B. CLOTHING
PROTECTION

J. FLAMMABLE

PS3.D: Energy in Chemical Processes
and Everyday Life

K. OPEN FLAME

A. GOGGLES

I. CHEMICAL

B. CLOTHING

L. ANIMAL SAFETY
It might help to think of
of give and
PROTECTION
K. OPEN FLAME
B. CLOTHING
take. Plant cells take in water and
carbon dioxide,J. and,
powered
FLAMMABLE
PROTECTION
C. HANDWASHING
I. CHEMICAL
M.aBIOLOGICAL
A. GOGGLES
E. DISPOSAL
energy, make their
own food.
Plants give off
oxygen as
waste product during photosynthesis. Can you determine how
D. GLOVES
C. HANDWASHING
K. OPEN FLAME
L. ANIMAL SAFETY B. CLOTHING
F. EXTREME I. CHEMICAL
D. GLOVES
J. FLAMMABLE
N. FUME
the intensity of lightA.affects
the rate of photosynthesis?
GOGGLES
I. CHEMICAL
D. GLOVES
photosynthesis
as a process

C. HANDWASHING
A. GOGGLES

J. FLAMMABLE

C. HANDWASHING

A. GOGGLES

Class: 30 min

I. CHEMICAL

A. GOGGLES

I. CHEMICAL

A. GOGGLES

LAB Photosynthesis and Light
Prep: 15 min
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EVALUATE

by light
I. CHEMICAL

A. GOGGLES
PROTECTIONTEMPERATURE
E. DISPOSAL
B. CLOTHING
J. FLAMMABLE
B. CLOTHING
PROTECTION
Safety
K. OPEN
FLAME
O. IRRITANTF. EXTREME
I. CHEMICAL
J. FLAMMABLE
L. ANIMAL
SAFETY
D. GLOVES
A. GOGGLESC. HANDWASHING
G. SHARP
OBJECT
I. CHEMICAL
A. GOGGLES
PROTECTION
TEMPERATURE
M. BIOLOGICAL
E. DISPOSAL
B. CLOTHING
J. FLAMMABLE
G. SHARP OBJECT
PROTECTION
Materials B. CLOTHING
L. ANIMAL
P. RADIOACTIVE
J. FLAMMABLE
K. OPEN
FLAME SAFETY
C. HANDWASHING
D. GLOVES H. ELECTRICAL
M. BIOLOGICAL
E. DISPOSAL
PROTECTION
C. HANDWASHING
K. OPEN FLAME
B. CLOTHING
test tube
H. ELECTRICAL
J. FLAMMABLE
F. EXTREME
PROTECTION
N. FUME C. HANDWASHING
M. BIOLOGICAL
K. OPEN
FLAME
L. ANIMAL
SAFETY
E. DISPOSAL
D. GLOVES
lamp
F. EXTREME
C. HANDWASHING TEMPERATURE
K. OPEN FLAME
N. FUME

Students investigate the role of sunlight as an energy input
for the process of photosynthesis.
D. GLOVES
C. HANDWASHING
D. GLOVES

Purpose

E. DISPOSAL

To observe and quantify the rate of photosynthesis.

Collaboration Kits
Inspire Science
Kits are correlated
to each module
and lesson which
are outlined in the
Inquiry Activity
Planner in blue
at the beginning
of each module.
Materials in each
kit are neatly
organized and
labeled.

Materials

Teacher: lightbulbs of different intensities

H. ELECTRICAL

• Review the process of carrying out a controlled experiment
with students. Remind them that only one variable is
changed at a time.
• Plan student groupings. Groups of four work well, with two
people acting as bubble counters, one as recorder, and one
as timer.

K. OPEN FLAME
L. ANIMAL SAFETY
M. BIOLOGICAL
N. FUME
O. IRRITANT
P. RADIOACTIVE

TEMPERATURE

Elodea

scissors

H. ELECTRICAL

P. RADIOACTIVE

side at the top.

P. RADIOACTIVE

H. ELECTRICAL

Before You Begin

J. FLAMMABLE

L. ANIMAL SAFETY
F. EXTREME
N. FUME
L. ANIMAL
SAFETY
M. BIOLOGICAL
E. DISPOSAL
D. GLOVES
TEMPERATURE
K. OPEN FLAME watch or clock
G. SHARP OBJECT
O. IRRITANT
G. SHARP OBJECT
O. IRRITANT
L. ANIMAL SAFETY
F. EXTREME
colored pencils
O. IRRITANT
N. FUME
E. DISPOSALG. SHARP OBJECT M. BIOLOGICAL
TEMPERATURE
M. BIOLOGICAL

L. ANIMAL SAFETY
F. EXTREME H. ELECTRICAL
D. GLOVES
P. RADIOACTIVE
N. FUME
O. IRRITANT
OBJECT
beaker
P. RADIOACTIVEG. SHARP
H. ELECTRICAL
TEMPERATURE
M. BIOLOGICAL
E. DISPOSAL
thermometer
F. EXTREME
N. FUME
O. IRRITANT
P. RADIOACTIVE
H. ELECTRICAL
G. SHARP
OBJECT
TEMPERATURE
M. BIOLOGICAL
E. DISPOSAL
Procedure
F. EXTREME
N. FUME
ELECTRICAL
1. Read and H.
complete
a lab safety form.P. RADIOACTIVE
TEMPERATURE
G. SHARP OBJECT
O. IRRITANT
F. EXTREME
2. Cut the bottom end of an Elodea stem at an angle, and lightly
N. FUME
TEMPERATURE
crush the cut end. Place the Elodea in a test tube with the cut
G. SHARP OBJECT
O. IRRITANT

G. SHARP OBJECT
Per Group: test tube, lamp, Elodea, watch or clock, colored
H. ELECTRICAL
pencils, scissors, beaker, thermometer

I. CHEMICAL

O. IRRITANT

3. Fill the test tube with water. Stand the test tube and a thermometer
a beaker filled with water. (The water in the beaker keeps the
water in the test tube from getting too warm under the lamp.) The
bottom of the thermometer should not touch the bottom of the
P. RADIOACTIVE
beaker. You may need a ring stand for this.
P. RADIOACTIVE in

4. Place the beaker containing your test tube on a sheet of paper
under a lamp. Measure the temperature of the water in the
beaker. Record the temperature and initial observations.

©Ken Karp/McGraw-Hill Education
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Answers may vary. Students should use this
space to record the temperature and their observations.
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LAB: Photosynthesis and
Light
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EXPLORE
AND
EXPLAIN

ELABORATE

GO ONLINE
5E Instructional Model
The 5E Instructional Model
provides a proven, researchdriven lesson flow with the
flexibility to adjust as needed
for your classroom needs.

Module and Lesson Walk Through

Find all of your student
teacher and safety
forms online.

Science and Engineering Practices
SEPs guide how you ask questions and define problems,
plan and carry out investigations, analyze and interpret your
findings, develop and use models, use mathematics and
computational thinking, develop explanations and solutions
based on evidence, and critique and communicate ideas.

Lesson 1: Photosynthesis and Cellular Respiration
ENGAGE

EXPLORE/EXPLAIN

ELABORATE

EVALUATE

LAB Photosynthesis and Light (continued)
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Analyze and Conclude
11.

Students will construct an explanation of how the amount of
light affects photosynthesis based on evidence from their
iinvestigation.

Use your data to form a hypothesis relating the amount of light to
the rate of photosynthesis.

Sample answer: If the plant gets less light, then there will be fewer
bubbles of oxygen per minute because the rate of photosynthesis
will be slower. Encourage students to develop hypotheses in which
they use more intense light or less intense light.

Constructing Explanations and
Designing Solutions

12. Plot the amount of bubbles and time data on the grid below. Plot
the amount of bubbles on the vertical axis and time on the
horizontal axis. Label the axes and add a title to your plot. Use a
different color pencil for each set of data.

Guide the Activity (continued)

• Circulate among the groups as they prepare their graphs.
Encourage students to use two different colors to make the
lines for the control and the trial with more or less light.

Extension
Students can extend the activity by placing colored
cellophane over their beakers, by removing the insulating
water from the beaker in which the test tube stands, or
by adding measured amount of substances such as liquid
fertilizers.

Inquiry Spectrum

Lab activities can be altered to one of three levels of inquiry
based on student need.

13. How does the amount of light affect photosynthesis? Explain your
evidence.

Students should conclude that the more light there is, the faster the
rate of photosynthesis, as evidenced by more bubbles per minute.

Copyright © McGraw-Hill Education

• Guide students to formulate hypotheses that relate to
the intensity of light the plant receives. For example, they
might say: If the plant gets less light, then there will be
fewer bubbles of oxygen per minute because the rate of
photosynthesis will be slower.

14. How do plant cells make food? What do they take in and what do
they give off? What source of energy do they use? Explain.

Plant cells make food through the process of photosynthesis. In
the process, plants take in water and carbon dioxide. They give off
oxygen. Light is the energy source that powers photosynthesis.
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Structured Inquiry

PhET Interactive Simulations/University of Colorado Boulder/https://phet.colorado.edu

In this Inquiry Activity, students are given a question to
investigate and a procedure to follow.

Guided Inquiry

To make this a Guided Inquiry activity, have students
make prediction before they begin. Ask them how they
will test their prediction. At the conclusion of the lab,
encourage them to determine patterns in the data.

Open Inquiry

To make this an Open Inquiry activity, allow time for
students to conduct research on factors that influence
the rate of photosynthesis. Then, have them design and
conduct an experiment to test one of those factors.

14
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Inquiry Spectrum
Each lesson offers inquiry activities
giving you the flexibility to modify
based on your students’ needs.

Explore / Explain
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Elaborate
Elaborate
In the ELABORATE phase students will be introduced to real-world STEM CAREERS
and apply knowledge to new situations to develop a deeper understanding of the
lesson concepts, use the skills they are learning, and make connections.
Before You Read
STEM CAREER Connection

Introduce students
to real-world STEM
professions that
they may want to
pursue.
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STEM CAREER Connection

STEM CAREER Connection

A Day in the Life of a Wildlife Ecologist

Before You
Read provides
the background
needed to facilitate
class discussion.

A Day in the Life of a Wildlife
Ecologist

Copyright © McGraw-Hill Education (bkgd) Gabriele Maltinti/
Shutterstock.com, (inset) Rob Simpson/USCG, (b)inga spence/
Alamy Stock Photo

Background Information

Wildlife ecology is an interesting career option for individuals
who enjoy being outdoors and gathering and analyzing data.
Many wildlife ecologists actively work to identify and assess
environmental issues that impact wildlife, such as habitat
fragmentation and pollution. Some entry-level positions
related to this field, such as wildlife technician or lab assistant,
can be obtained by individuals with a high school diploma or
an associate’s degree.

Wildlife ecology is the study of animal and other
wildlife populations with the focus on understanding
their interactions with their ecosystem. Wildlife
ecologists study wildlife, game and nongame species,
and endangered species. They study physical
characteristics of animals and animal behaviors, as
well as how humans impact ecosystems and the
wildlife that live in those ecosystems.
A wildlife ecologist is a career that will best fit people
who desire to aid wildlife populations and feel a
responsibility towards wildlife resources. Wildlife
ecologists spend a good deal of time outdoors,
observing animals in their natural habitats and
collecting data. To become a wildlife ecologist, you will
need a bachelor’s degree and possibly a master’s
degree in zoology, ecology, or a related field. Once
completing your education, you will be able to conduct
research, work for resource management agencies or
educational intuitions, and much more!

Before You Read

Use the following questions in a discussion of what students
already know about careers in wildlife ecology.
ASK: Why might a wildlife ecologist need to know about
feeding relationships in an ecosystem? Sample answer:
To understand how populations interact.

It,s Your Turn

After You Read
prompts students
to think further and
dig deeper into
the STEM CAREER
Connection.

Write a paragraph in your Science Notebook

explaining why you would or would not like to be a
wildlife ecologist. Find a partner who had a different
response than you and discuss your answers.

After You Read
ELABORATE Lesson 2 Flow of Energy

Program: MSS_CA

GO ONLINE

Vendor: Aptara

Component: L260_L02
Grade: 7_v4

PDF_Proof
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ASK: What are some questions a wildlife ecologist might
research? Sample answers: How is development impacting
a species of wildlife? How is drought affecting the feeding
relationships in an ecosystem?
ASK: Why might a wildlife ecologist pay particular attention
to changes in an ecosystem's food web? Sample answer:
A change in a food web can signal a larger change in the
ecosystem.

INTERACTIVE PRESENTATION

STEM Career Connection: A
Day in the Life of a Wildlife
Ecologist

It’s Your Turn

As students develop their opinions, have them think about
the aspects of the job that were described in the feature. For
example, have them consider whether working outdoors is
more appealing to them than working indoors. Students who
find this career appealing should be encouraged to learn
more about specific jobs available in this field.

Lesson 2

Flow of Energy
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PRIMARY SOURCE
Use primary sources to learn
about scientists and engineers
and their related discoveries.
ENGAGE

EVALUATE
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EXPLORE
AND
EXPLAIN

ELABORATE

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

Module and Lesson Walk Through

After You Read

39

It’s Your Turn
It’s Your Turn
encourages
students to go and
find ways they can
take what they have
learned and apply it
to their lives.

Evaluate
Evaluate

STEM Module Project Planning

In the EVALUATE phase of the instructional model, you are able
to gauge student progress toward achieving lesson objectives.
Each lesson offers inquiry activities giving you the flexibility to
modify based on your students’ needs.

EXPLORE/EXPLAIN

ELABORATE

EVALUATE

Questions in the Lesson Review integrate the following SEPs,
DCIs, and CCCs:
Developing and Using Models

•
•
•
•

Constructing Explanations and Designing Solutions
LS1.C: Organization for Matter and Enery Flow in
Organisms
Life

•

PS3.D: Energy in Chemical Processes and Everyday
Energy and Matter
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REVISIT

ELABORATE

EVALUATE

At this point, students can go back to
the Science Probe at the beginning of

SCIENCE the lesson to decide whether they
PROBES would like to change or justify their

LESSON 1

Review

response. Students have had an
opportunity to develop a conceptual understanding of
photosynthesis and cellular respiration. Revisiting the probe
here will reveal whether students are holding on to a
preconception or have gaps in conceptual understanding.

Summarize It!
1. Explain the transfer of energy and cycling of matter by modeling the
chemical reactions of photosynthesis and cellular respiration below. Use
arrows to show movement in your model. Include yourself and the
Elodea plant from the Photosynthesis and Light lab in the model.

EXPLAIN THE PHENOMENON

Answers may vary. Students should model photosynthesis and
cellular respiration using chemical reactions, arrows, themselves,

Have students return to the Explain the Phenomenon activity
to evaluate their evidence; revise their claim, if needed; and
explain how their evidence supports their claim.

and the Elodea plant.

Copyright © McGraw-Hill Education

Mark Steinmetz

NOTES:

Lesson 1: Photosynthesis and Cellular Respiration
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Real-World Connection
4. Construct an Explanation A disease that destroys all the chloroplasts in a
plant has been found in a plant population near your school. Using what you
have learned from the text, what would be the effect of this disease?

If chloroplasts were destroyed, a plant could not absorb light energy
or conduct photosynthesis. Without photosynthesis the plant would
not have a food source and would die. This would reduce oxygen
production and be harmful to organisms that feed on this plant.

5. Summarize how your body performs cellular respiration to help you play in
gym class in your own words.

My body performs cellular respiration to release energy from the food
I eat at lunch. Oxygen is needed to break down glucose molecules,
and water and carbon dioxide are produced as products. To obtain
oxygen in gym class I start breathing harder. If my body didn’t
breakdown food I would have no energy to use in class.
Still have questions?
Go online to check your understanding about
photosynthesis and cellular respiration.

START PLANNING

REVISIT

Direct students to the Planning After Lesson 1 section of the
Module Project at the end of the module to begin planning
their Science Challenge.

SCIENCE
PROBES

Do you still agree with the
person you chose at the
beginning of the lesson? Return
to the Science Probe at the
beginning of the lesson. Explain
why you agree or disagree with
that person now.

EXPLAIN
THE PHENOMENON
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Lesson Review:
Photosynthesis and Cellular
Respiration

Mark Steinmetz
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Lesson 1: Photosynthesis and Cellular Respiration

At the end of each STEM Module Project
Planning section, students return to the
STEM Module Project planning pages to
apply what they have learned throughout
the lesson and prepare for the final project.

Revisit your claim about how
plants and animals obtain
and process energy. Review
the evidence you collected.
Explain how your evidence
supports your claim.

START
PLANNING
STEM Module Project
Science Challenge

Now that you’ve learned
about the photosynthesis
and cellular respiration, go to
your Module Project to start
planning for your report. How
can you use what you have
learned to
explain how
the sea slug
might obtain
and process
energy?

EVALUATE Module: Matter & Energy in Ecosystems
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Vendor: Aptara

Grade: 7_v4
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ELD.PII.7.6: Support students in combining clauses to connect ideas in
their answer to the prompt.

EMERGING LEVEL Support students in explaining who they
agree with when revisiting the Science Probe on page 3. Use
the sentence frame: I agree with ____ [Liam] because plants
don’t need to ___ [breathe] or ___ [eat]. Plants get their energy
through __ [photosynthesis] and they take in gases from the
atmosphere and use __ [cellular respiration].
EXPANDING LEVEL Support students in explaining who they
agree with when revisiting the Science Probe on page 3 using
a paragraph frame on chart paper: I agree with ____ [Liam]
because plants don’t __ [breathe] air. Instead, they use __
[cellular respiration] to convert gases from the atmosphere
into energy. Even though plants don’t __[eat] food like humans
do, they still get energy through ___ [photosynthesis]. Ask
students to come up and circle the words that connect ideas in
the paragraph. Then, ask them to write the paragraph in their
own words.
BRIDGING LEVEL Support students in explaining who they
agree with when revisiting the Science Probe on page 3 using
compound and complex sentences to make connections and
evaluate the arguments. Encourage students to use transition
words like although, even though, after, or while to combine
clauses.
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EL Support
Rooted in learning sciences research, Inspire Science
applies the best instructional practices for teaching
EL students. Each lesson has scaffolded activities
designed to meet the English Language Development
Standards which offers students at any level of English
language proficiency the opportunity to engage in
academically challenging science and engineering
content. Students will grow content knowledge and will
receive support in language acquisition.
Michael Schott/EyeEm/Getty Images

REVISIT
PAGE KEELEY

SCIENCE
REVISIT the Probe
PROBES
You will revisit the science probe throughout
the lesson and see how your students’
thinking evolves.

SCIENCE
PROBES

Do you still agree with the
student you chose at the
beginning of the lesson? Return
to the Science Probe at the
beginning of the lesson. Explain
why you agree or disagree with
that student now.

EXPLAIN

Revisit your claim about

THE PHENOMENON

Explain how your evidence
supports your claim.

START
PLANNING
STEM Module Project
Science Challenge

Now that you’ve learned about
how water enters and cycles
through the atmosphere, go to
your Module Project to begin
planning your terrarium. Keep
in mind that you want to
explain how the dew
on a fern today
might be the
same water that
was around with

Elaborate | Evaluate

49

STEM Module Project
Module Project Completion
As your students begin planning for their STEM Module Project, they will revisit the planning
pages they completed at the end of each lesson to see how they can apply to the challenge
at hand. Students will define the problem they’re trying to solve and complete research
to deepen their understanding. After collecting the necessary information they will sketch
models and select the best one to build.

Sun Block
Suppose a volcanic
eruption is occurring in a
neighboring state. As a
result, volcanic ash is
predicted to partially block
sunlight over your state for
the next three months.

STEM Module Project
Science Challenge

Sun Block
The STEM Module Project integrates the following SEPs, DCIs,
and CCCs:

Your school’s news team
is preparing a report that
explains how your area
will be affected. The
report will air on your
local public television
station. Your class will develop an explanation and model to
show how local food webs and cycles of matter could be affected
by an extended period of reduced sunlight.

Copyright © McGraw-Hill Education Jon Helgason/Alamy Stock Photo

MODULE PROJECT PLANNING/COMPLETION

STEM Module Project
Science Challenge

STEM Module Project
Science Challenge

•

Developing and Using Models

•

Constructing Explanations and Designing Solutions

•
•

Planning After Lesson 1
Model photosynthesis below. Illustrate the changes that would occur if
volcanic ash blocked the sun. Consider using colors, labels, and other
methods to help you show information clearly. You will show this model in
your news report, so be sure it is accurate and visually interesting.

•

Models will vary, but should indicate that photosynthesis requires
sunlight, and should show ash blocking some of the sunlight.

•

LS1.C: Organization for Matter and Energy Flow in
Organisms
LS2.B: Cycles of Matter and Energy Transfer in
Ecosystems
Life

PS3.D: Energy in Chemical Processes and Everyday
Energy and Matter

Before students begin planning their STEM Module Projects,
do the following.
• Identify any misconceptions students might have about this
topic. Be sure students can describe the flow of energy and
cycles of matter in ecosystems.
MODULE PROJECT Module: Matter and Energy in Ecosystems

Program: MSS_CA

GO ONLINE

Vendor: Aptara

INTERACTIVE PRESENTATION

Plan Module Project: Sun
Block

Component: L260_MP
Grade: 7_v4

Module: Matter and Energy in Ecosystems

MODULE PROJECT PLANNING
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ADDITIONAL RESOURCE

Module Project Rubric: Sun
Block

Create Your Presentation
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STEM Module Project
Science Challenge
Create Your Presentation
Analyze and evaluate your models before you make your report on
your local news station.
Construct your summary statement. Be sure to consider your audience.

• Encourage students to use color, labels, or other devices
to convey information clearly. Explain that neatness is an
important factor in models that show information visually.

Explanations will vary, but should include supporting evidence
and be written for an audience that does not have a background

• Remind students that their explanations and models should
convey consistent information. Each part of the project
should enhance the understanding of the other.

Think about the sea slug you read about at the beginning of the
Module. How would this slug and other organisms in its ecosystem be
affected by a volcanic eruption? Answers may vary.

• Tell students the movement of matter and flow of energy
must be shown clearly in their models. Remind students
that models can include posters, computer-generated
simulations, or other visual means of sharing information.
• Use the questions on the Create Your Presentation page
to relate students’ presentations and explanations to the
Phenomenon presented at the beginning of the Module.
• If time permits, allow students to share their explanations
and models in class.
• Encourage students to offer constructive feedback on the
explanations and models prepared by other groups.

in science.

Answers may vary. Sample answer: The slug would be unable to
make food. If the slugs died, it would disrupt the food chains
and food webs it is a part of, so would also affect other
organisms in the ecosystem.
Do your explanation and model work together to present information
to an audience that may not have a clear understanding of scientific
concepts and vocabulary? How?

Answers may vary. Sample answer: Yes, my explanation and my
model work together to explain visually and verbally the
concepts related to the flow of energy and cycling of matter. I
made sure to explain the concepts and vocabulary to present to
an audience that is unfamiliar with these concepts and
vocabulary words.
Rehearse your presentation with your classmates. Give your report to
another class in your school.

Writing Connection

• Write a list of key terms to research on the board. Review
how to use key terms to find information on the Internet.

SL.8.5 Integrate multimedia and visual displays into
presentations to clarify information, strengthen claims and
evidence, and add interest.

Planning After Lesson 1
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Module: Matter and Energy in Ecosystems
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MODULE PROJECT Module: Matter and Energy in Ecosystems

Program: MSS_CA

Component: L260_MP

Vendor: Aptara

Grade: 7_v4
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LS1.C: Organization for Matter and
Energy Flow in Organisms

Students demonstrate an understanding of the processs of
photosynthesis.

Developing and Using Models

Students develop a model of photosynthesis.

• Have students make a diagram that models the process of
photosynthesis. Have them clearly illustrate the changes that
might occur if some of the sunlight in an area is blocked.
• Remind students that using different colors and adding labels
can help make the diagram visually interesting to viewers.
• Then, have students discuss how the food molecules
produced in photosynthesis are used by living things.
Point out that this is critical information to share with the
television audience, as it will help the audience understand
the consequences of a reduction in photosynthesis due to
decreased sunlight.
MODULE PROJECT

Module:

Matter and Energy in Ecosystems
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MODULE PROJECT

Module:

Matter and Energy in Ecosystems
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Lesson Planning Review

Create Your Presentation

As students begin to complete
their project after the last lesson
in the module, they will revisit
their planning notes completed
at the close of each lesson.

As part of the planning process, students
will create a presentation.
• Encourage students to use color, labels,
or other devices.
• Remind students that their explorations
and models should convey consistent
information.
• Encourage students to offer constructive
feedback during peer presentations.
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Module and Lesson Walk Through

Module Wrap-Up
Module Wrap-Up
Students revisit the module phenomenon and try to answer the
phenomenon question using evidence from what they have
learned throughout the module and the STEM Module Project.
REVISIT THE PHENOMENON
Students revisit the module phenomenon
and answer the phenomenon question
using evidence from what they have
learned throughout the module and the
STEM Module Project.
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REVISIT

THE PHENOMENON

MODULE WRAP-UP

MODULE WRAP-UP

Module Wrap-Up
Using the concepts you have learned
throughout this module, how do you
think this sea slug can get energy
from sunlight?

REVISIT THE PHENOMENON
When students revisit the phenomenon from the beginning of
the module, they should integrate the following SEPs, DCIs,
and CCCs in their answers:

Answers may vary. Sample answer: If the
slug gets energy from the Sun to make food,
then it is a photosynthetic organism. It captures light energy
to produces sugars that it uses for energy. Cellular respiration
allows the energy to be transformed into a usable form of
energy called ATP.

Constructing Explanations and Designing Solutions

•
•

LS1.C: Organization for Matter and Energy Flow in
Organisms

•
D.P. Wilson/FLPA/Science Source
Copyright © McGraw-Hill Education

INQUIRY
If you had to ask one question about what you studied, what would it be?

Answers may vary. Students should use this space to ask a question
they still have about the phenomenon.

EVALUATE Module: Matter and Energy in Ecosystems

Program: MSS_CA
Vendor: Aptara

Component: L260_MW
Grade: 7_v4

INQUIRY
Planning and Carrying Out
Investigations

Plan and conduct an investigation to answer this question.

GO ONLINE

Energy and Matter

Display the answers from the Encounter the Phenomenon
class discussion at the beginning of the module. Ask students
to evaluate these answers based on the concepts they have
learned in the module. Have a class discussion about which
answers they would modify and what evidence from the
lessons supports the changes.
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Students will plan and carry out investigations to produce
data that will provide evidence to answer their scientific
questions.

PDF_Proof

INTERACTIVE PRESENTATION

ADDITIONAL RESOURCE

Module Wrap-Up: Matter
and Energy in Ecosystems

Module Test: Matter and
Energy in Ecosystems

Have students plan an investigation to explore their
questions. Approve students’ plans before they carry out their
investigations.

MODULE PROJECT

Module:

Matter and Energy in Ecosystems
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GO ONLINE
Go Online during the Module Wrap-Up to
access a pre-made module test based on
the Disciplinary Core Ideas or customize
your own test.

Stem Module Project | Module Wrap-Up
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Digital Experience
Use this section to learn more about the engaging interactive
resources in the Inspire Science digital experience.
This section will provide and overview of the following:
• The 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.

2. Enter your username and password
and click “Log In.”
Upon login, you will find helpful videos
to support your digital review.

Go Online

Go to inspire-science.com/6-12 for more information

*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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Digital Experience
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.

Launch Your Course
Upon login you will see a colorful
banner for your course showing
the images from your book
covers. Select “Launch Course” or
anywhere in this banner to begin
access 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. You will also find
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.
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Digital Experience

Select “Launch Course” or
anywhere in this grade banner to
begin access course resources.

Select a module or lesson to
access the module and lesson
landing pages, where you will find
resources such as planning tools,
professional learning resources,
and student resources aligned to
the print Student Editions.

Note: Digital design and navigation may vary.

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

1 Interactive Presentation
These resources provide access
to the digital content that aligns
with the resources featured in the
print Student Editions. 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
folders are optimized for digital
projection and student 1:1 device
use.

2 Additional Resources

1

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.

2
Your print Teacher’s Edition will reference
Interactive Presentation and Additional
Resources, so you can easily see your print
resources and the paired digital resources:
INTERACTIVE PRESENTATION

Lesson Review: Water in the
Atmosphere

ADDITIONAL RESOURCE

LearnSmart®

Accessing Course Resources
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Digital Experience
Access Module
Interactive Resources
The Module Landing Pages

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

From the module landing pages,
you can access module resources
for teachers and students,
organized by key module-level
activities.
Module 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)

To collapse or
open sections,
click on

56

Digital Experience

Note: Digital design and navigation may vary.

Select the Resources tab to
search for resources by type,
course, and standard.

Access Lesson
Interactive Resources
The Lesson Landing Pages
From the lesson landing pages, you
can access lesson resources for
teachers and students, organized by
the 5E instructional model. Lesson
resource folders for each lesson
include:
• Lesson Planning Resources
• Science Probe
(Formative Assessment)
• Engage
• Explore and Explain
• Elaborate
• Evaluate
• Lesson Library

Accessing Course Resources

57

Digital Experience
Viewing Interactive
Resources
Inspire Science offers a variety of
rich media and interactive content
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 in the Interactive
Presentation, 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.

To reset an activity
within a resource (clear any
content entered), use the three
vertical dots and select “Reset
Activities.”
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Digital Experience

Note: Digital design and navigation may vary.

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

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

Audio Support
Select the speaker icon to hear 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.

Viewing Resources
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Digital Experience
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.

Why Go Online?

Drawing Tool

Interactive Text

Phenomena Videos

Science Content Videos

Drag and Drop

Virtual Labs

Layer Reveal

Simulations

Choose Your Path

Click Change

• Engaging Interactive Content
• Video Demos of Hands-On Activities
• Science Content Videos
• Text Read Aloud and Highlighting Features
• Dynamic Search Tools

Beyond the Classroom
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Digital Experience

(l to r, t to b)Matushchak Anton/Shutterstock.com, Video Supplied by BBC Worldwide Learning, Video Supplied by BBC Worldwide Learning, McGraw-Hill Education, PhET Interactive Simulations/University of Colorado
Boulder/https://phet.colorado.edu, Artem Varnitsin/Shutterstock

Types of Interactive Resources

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.

Drag and Drop

(t)Danny Perez/Moment/Getty Images, (b)ivz/Creatas Video+/Getty Images

The Drag and Drop interactive
is used to support students with
sorting and classifying content such
as vocabulary terms.

Digital Interactive Tour
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Digital Experience
Phenomenon Videos
Phenomenon videos are used to draw
students into the content and provide a
visual experience to encourage thinking and
collaborative conversations.

Science Content Videos
Bring interesting phenomenon to
life and enable students to feel like
they are a part of the experience
with inspiring science content
videos.
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Digital Experience

Animations
Embedded throughout lessons in
Inspire Science animations bring
content to life by providing an
engaging learning experience.

Professional Learning
Videos

McGraw-Hill Education

Inspire Science comes with library
of relevant, self-paced, professional
learning videos and modules to
support you from implementation
through ongoing instructional
progression.

Digital Interactive Tour
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Digital Experience
Virtual Labs
Virtual Labs provide an alternative
engaging way for students to interact
with an experiment that cannot
always be done in a classroom
setting. These interactive Virtual
Labs are found throughout your
Inspire Science program.

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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Digital Experience

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

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.

Digital Interactive Tour
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Digital Experience
Simulations
Simulations are used to provide
students an experience when the
activity isn’t easily replicated in the
classroom with a hands-on inquiry
activity.

Swype allows students to see
different stages, versions, or
views of the content in an
engaging interactive way.
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Digital Experience

PhET Interactive Simulations/University of Colorado Boulder/https://phet.colorado.edu, (c)Steven P. Lynch

Swype

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

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.

Digital Interactive Tour
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Digital Experience
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.

FPO

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

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

Type Entry
Students can record, edit, and save
their assignment responses.

Digital Interactive Tour
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Digital Experience
Beyond the Classroom
A virtual field trip experience right
from the classroom.

We hope you’ve found this guide helpful in getting started with Inspire
Science. Thank you for all you do to inspire students to be curious,
to investigate, and to innovate.
Let’s Explore Our Phenomenal World!
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Digital Experience

Explore Our Phenomenal World

Inspire Curiosity
Inspire Investigation
Inspire Innovation
Learn more at inspire-science.com/6-12

