
Physics
Explore Our Phenomenal World

Module 
Launch

Lesson 
1

Lesson 
2

Lesson 
3

Lesson 
4

Module  
Wrap-Up

Pacing 
(min) 45 45 45 90 90 45

CER
Claim, Evidence, 
Reasoning

Encounter the 
Phenomenon 

Make Your Claim

Collect Evidence Collect Evidence Collect Evidence Collect Evidence Revisit the 
Phenomenon 

Go Further: Data 
Analysis Lab

Labs and 
Investigations

LL: How can you 
observe chemical 
change?

Laboratory: The 
Density of Wood

Laboratory: 
Properties of 
Water

ChemLab: Identify 
the Products of a 
Chemical Reaction

QI: Observe Dye 
Separation 

Small-Scale: 
Separation of 
Aspirin

Forensics Lab: 
The Counterfeit 
Coin Caper

Media and OER

PhET: States of 
Matter

Assess

Lesson Check Lesson Check Lesson Check Lesson Check Module 
Vocabulary 
Practice 

Module Test

KEY: LL: Launch Lab QI: Quick Investigation VI: Virtual Investigation PT: Personal Tutor

Module Planner
 GO ONLINE to curate your presentations, interactive content, additional resources, and 

media library, and find answer keys, materials lists, rubrics, differentiated instruction, and more.   

Module Resources

Three-Course Model
 GO ONLINE If teaching a 3-course model, go online to find associated Earth and Space  

Science content.

EARTH AND SPACE SCIENCE 
Module: Plate Tectonics

• Lesson: Drifting Continents can be integrated after Lesson 1 of this Module.
• Lesson: Causes of Plate Motions can be integrated after Lesson 1 of this Module.

Module 2 • Matter—Properties and Changes 46B
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Student Edition

Earth Science

Three-Course Model 9

Three-Course Model Support

UNIT OPEN MODULE OPENER LESSON (5Es) MODULE CLOSE

Encounter the Unit  Phenomenon 

C C C

SE
P DCI  STEM Unit Project with  

Earth (Start)
SCIENCE
PROBES Science Probe

Encounter the Module Phenomenon

CER   Claim/Evidence/Reasoning

Engage

Explore/Explain

 Earth Applying Practices

Elaborate

Evaluate

Revisit the Phenomenon

Labs/Projects

Module Test

Vocabulary Review

C C C

SE
P DCI  STEM Unit Project with  Earth

UNIT CLOSE

C C C

SE
P DCI  STEM Unit Project with  Earth (Complete)

For the Teacher | Digital: 
STEM Unit Projects with Integrated Earth  
and Space Content 

• Help students understand what problem  
they are solving .

• Identifies what resource might be helpful 
to solve the problem .

Earth and Space Interactive Content 
• Encourages student engagement as they interact 

with 3D learning activities within the Explore and 
Explain section .

Earth and Space Applying Practices 
• Provide practice opportunities for Disciplinary  

Core Ideas . 
• Offer formative assessment opportunities . 

For the Student | Digital: 
Online Student Center 

• Employ the Science and Engineering 
Practices through The Applying Practices .

• Learn the Disciplinary Core Ideas through 
interactive Earth and Space Sciences content .

• Demonstrate their understanding of 
the full Performance Expectations 
through the STEM Unit Projects .

The Three-Course Model of Inspire Science High School series meets your needs 
by incorporating and highlighting the nature of Earth and Space Sciences as an 
interdisciplinary pursuit within each high school program:  
Inspire Biology, Inspire Chemistry, and Inspire Physics. 

EARTH INTERACTIVE CONTENT

For the Teacher | Print Teacher Edition: 
Standard Maps 

• Indicate where the Earth and Space Science 
standards are met within each course .

• Located at the beginning of your Teacher’s Edition . 

Unit Opener: Preview the Unit 
• Summarizes the Performance Expectations 

(PEs) within the unit, including Earth 
and Space Science PEs .

• Integrates Earth and Space Science standards 
into the STEM Unit Project when applicable .

Earth and Space Science Connections 
Connections within the printed Teacher's Edition  
and online will show where Earth and Space  
content is included in each Three-Course program .

With dynamic online resources embedded, you are 
empowered to teach confidently with the flexibility to 
incorporate Earth and Space content when and where 
you need it .

Dynamic resources are embedded into each Three-
Course California Inspire Science High School program 
to help you and your students meet the challenges of 
integrating the Earth and Space Sciences (ESS) into 
each course . You are empowered to teach confidently 
knowing every unit includes standard-aligned content 
and emphasizes the Three-Course Model .

8 Program Design

Earth’s Formation and Early History

Introduction
Our planet, Earth, is roughly 4.6 billion years old.  In that time, it has been bombarded 
by debris from space and endured countless changes to its physical surface from both 
internal and external forces. The information stored in sedimentary, igneous, and 
metamorphic rocks (as well as meteorites and other planetary sources) tells us the story 
of Earth’s past. With this information, we can construct ideas and theories of what Earth 
was like in past eons.

Task
Your task is to apply scientific reasoning and evidence from ancient Earth materials, 
meteorites, and other planetary materials to develop an account of Earth’s formation and 
early history. Work in groups of 3 to 4 to construct your historical account. 

Process
Use your resources to answer the following questions. 
1.  What is the geologic time scale? Which eon, era, period, and epoch are we currently 

living in? 

2.  Give a basic definition for sedimentary, igneous, and metamorphic rocks.

3.  Give an example of each of the rock types defined above.

APPLYING
PRACTICES

Copyright © McGraw-Hill Education. Permission is granted to reproduce for classroom use.

Name  Date  Class 

Applying Practices • Earth’s Formation and Early History 
1

Program: HS_Bridge Component: Applying Practices
PDF Pass

Vendor: SPi Global Grade: ESS1.6

ap_ess_1.6.indd   1 20/05/14   1:01 AM

EARTH APPLYING PRACTICES
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Unit 4   STEM Quest  
The Atmosphere and the Oceans 
The Rising Oceans 
 
 
Introduction 
 
In 2012, a team of scientists announced the results of a study on sea-level rise that occurred 
nearly 15,000 years ago. By dating samples of coral collected from reefs in Tahiti, researchers 
determined that a nearly 20-meter increase in sea level occurred in less than 500 years. The 
increase was attributed to the collapse of an ice sheet in Antarctica and its eventual melting. Data 
from this study could be used to make more accurate predictions about long term sea-level rise 
and climate-change. 
 
 
Task 
 
In this STEM Quest you will investigate the major contributors to global and local sea-level rise, 
determine whether there is a relationship between climate change and sea-level change, and 
discover which coastal regions will be affected by a significant rise in sea level.  
 
Can climate change be slowed, or even stopped? Use the answers to the questions below to 
prepare for a classroom debate on whether large-scale geoengineering projects aimed to combat 
climate change should be attempted. 
 
 
STEM 
 
Science:  Understand how the melting of polar ice caps affects global sea level. 
Technology:  Understand that remote sensing is used to monitoring rising sea levels. 
Engineering:  Learn about geoengineering and suggested solutions to climate change. 
Mathematics:  Examine the relationship between global ice melt and sea-level rise. 
 
 
Questions 
 
1. How is Earth’s climate changing?  
 
2. Are the oceans getting warmer? How does this affect global sea level? 
 
3. Compare and contrast sea ice and land-based ice sheets. Which contribute to sea-level rise? 

Why? 
 
4. How is remote sensing used to monitor melting land ice and rising sea levels?  

 
5. Is Antarctica melting? How many cubic kilometers of ice has it lost each year in recent 

history?  
 

6. What is the current rate of sea-level rise and what is the predicted near-future rate-of-rise? 
 

7. Explain what areas in the US are most vulnerable to coastal flooding due to rising sea levels. 
 

8. What is the current atmospheric level of CO2, what are major contributors of CO2 emissions to 
the atmosphere, and what impact do the emissions have?  

 

UNIT PROJECT WITH EARTH
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Key Shifts for NGSS Success

 Disciplinary Core Ideas
CONTENT IN FOCUS 
(for example, “Structure and Function”)

 Science and Engineering Practices
SKILLS 
(for example, “Engaging in Argument from Evidence”)

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

The NGSS Standards are designed to help you prepare students for college 
and career 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 High School series was designed to support 
you through each one .   

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

• Three-Dimensional Learning
• Phenomena-Driven, Inquiry-Based, 

Hands-On Learning
• Evaluating Performance Over 

Testing Knowledge

• Integrated Engineering
• Depth Over Breadth
• Progressive Learning

 
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 .

   Progressive Learning 
The Inspire Science series is built on the Next 
Generation Science Standards to ensure concepts 
deepen students conceptual understanding year 
after year . These progressions serve as a key building 
block for Inspire Science High School series, allowing 
students to learn more about a given topic each year 
for an in-depth understanding by the end of grade 12 .

   Phenomena-Driven, Inquiry-Based,  
   Hands-On Learning
The philosophy of phenomena-driven and hands-
on learning showcased throughout Inspire Science 
High School series helps students build long-lasting 
knowledge and skills by experiencing science and 
engineering through real-world application . 

   Evaluating Performance Over  
   Testing Knowledge 
The formative and summative assessments in 
the Inspire Science High School series focus on 
helping students achieve a deep level of conceptual 
understanding through project-based learning with 
performance-based evaluations and rubrics .

   Integrated Engineering 
Engineering Design is a key shift that is dominant  
in the Inspire Science's High School series . This shift 
is shown seamlessly throughout the programs in 
engineering activities and in content within the  
Student Edition and teacher supports .

Did You Know?

   Depth Over Breadth
Inspire Science High School series provides 
investigations and projects that support in-depth 
inquiry backed by print and digital resources that 
support understanding of a full array of concepts .

DISCIPLINARY CORE IDEA PROGRESSION

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 .

6–8
Earth and its solar system 
are part of the Milky Way 

galaxy, which is one of many 
galaxies in the universe .

9–12
The star called the 

sun is changing and 
will burn out over a 

lifespan of approximately 
10 billion years .

C
ollege and C

areer Ready!

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; National Research Council, 2012

 Three-Dimensional Learning
The three-dimensional learning framework of Inspire Science High School series 
delivers on the application-oriented 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 tandem to make sense of phenomena and design 
solutions to real-world problems . 
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Driving Question Board 1716 Program Design

How Students Prepare for the Unit

Driving Question Board
A Driving Question Board (DQB) is a great way to foster inquiry in the classroom and 
encourage students to take charge of their learning . Students will ask and answer 
questions throughout the unit, module, and lesson that support the unit anchoring 
phenomenon question and the module investigate the phenomena question .

Summary Tables
Summary Tables provide students with records of the evidence they have gathered and the 
experiences carried out during the exploration of each unit . Students should explain their reasoning, 
describe the connection to the Unit and Module Phenomena, and identify the questions answered .

A Summary Table can consist of

1 . Activities completed .

2 . Patterns or observations .

3 . Cause of the patterns .

4 . Connections to the phenomenon .

As students complete the activities in the unit, they will gather more evidence to complete the 
Summary Table . The evidence from the Summary Table can then be used to complete the  
STEM Unit Projects .

Claim, Evidence, Reasoning
Throughout the Inspire Science High School series, 
students will be asked to make a claim, provide evidence 
to support their claim, and analyze their claim with 
reasoning . This framework supports student learning by 
focusing on evidence-based processes . Students are 
encouraged to review and reflect on their findings as 
more evidence is revealed .

MODULE 8
CELLULAR ENERGY

ENCOUNTER THE PHENOMENON

Why would a farmer grow 
lettuce in a greenhouse?

 GO ONLINE to watch a video about 
how energy is transferred in plants. 

  Ask Questions
Do you have other questions about the phenomenon? If so, add them to the driving 
question board.  

Claim, Evidence, Reasoning
Make Your Claim  Use your 
CER chart to make a claim 

Collect Evidence  Use the 
lessons in this module to 

Explain Your Reasoning  You 
will revisit your claim and 

 GO ONLINE 

196  Module 8 • Cellular Energy 

The Driving Question Board Helps students: 
• Keep track of their learning as the unit progresses .
• Develop additional questions that lead students to answer the anchoring unit 

phenomenon question . 
• Build knowledge of Performance Expectations that will be applied in the  

STEM Unit Project .

The Driving Question Board Supports the SEPs: 
• Asking questions and defining problems
• Developing and using models
• Planning and carrying out investigations

Instructional tools like this support project-based learning and inquiry by having students 
organize and focus on the evidence-based, iterative processes at the core of authentic 
science and engineering practices .

What changes in ocean chemistry might leave corals 
vulnerable to bleaching and other harm?

Why does water 
naturally exist as a 

solid, liquid, and gas 
on Earth?

Why is water 

important 

 to life?

What are we 

made of?

Why is water 

important 

 to life?

What’s inside 
 a cell?

What’s inside 
 a cell?

How big can 
 a cell get?

Why does photo-
chemical smog 

appear on some 
days and not 

others?

How it is possible 
for a liquid to hold 

this shape?

How many 
 cells are in 
 my body?

How are 
 cancer cells 

different from 
normal cells?

SUMMARY TABLE
Activity 
Model

Observation 
Evidence

Explanation 
Reasoning

Connection 
to Phenom

Questions 
Answered

New  
Questions

Applying 
Practices: 
Modeling 
Photosynthesis

The inputs for 
photosynthesis 
are CO2, H2O, 
and sunlight; 
outputs are 
sugar and O2.

Photosynthesis 
allows 
autotrophs to 
convert energy 
from the Sun to 
chemical energy 
that is stored in 
sugar.

Unit: Photo-
synthesis is one 
of the cellular 
processes 
needed to keep 
plants alive. 
Module: A 
greenhouse 
allows plants to 
get the sunlight 
they need for 
photosynthesis.

*How fast does 
photosynthesis 
occur?

Why do plants 
 die if you don’t 

water them 
properly?

Why do plants 
 die if you don’t 

water them 
properly?

Why do plants 
 die if you don’t 

water them 
properly?
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Inspire All Students 21

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 .

Adaptive Learning 
At McGraw-Hill Education, we recognize that no 
two students are alike . Using revolutionary adaptive 
technology, LearnSmart® builds a learning experience 
unique to each student’s individual needs .

MODEL 3: REVIEW

Teacher  
covers 

module content

LearnSmart is 
assigned  
to review

LearnSmart used  
to recharge  

learning

Differentiated 
support based   
on LearnSmart 

data

MODEL 1: FLIPPED

LearnSmart  
previews  

module content

Class is taught 
based on 

LearnSmart data
Assessment

MODEL 2: HOMEWORK

Teacher  
introduces  

module content

LearnSmart 
is assigned 

concurrently

Differentiated 
support based   
on LearnSmart 

data

Assessment

Flexible Implementation to Match  
Your Classroom Needs

Inspire All Students
EL Support
Rooted in learning sciences research, Inspire Science 
High School series applies the best instructional 
practices for teaching EL students . Each module and 
lesson have scaffolded activities designed to meet the 
English Language Development Standards which 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 each High School program, 
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 .

Advanced Learners and Gifted Learners
Provide your advanced and gifted learners with challenging activities 
that identify the Depth of Knowledge (DOK) to provide enrichment 
opportunities for demonstrating advanced performance in science 
and engineering . This is in addition to the Approaching, On, and 
Beyond Level support, included in the differentiated instruction 
strategies for each module and lesson .

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; Katz, 2013

Plasma membrane Plasma membrane

Color-enhanced TEM 15,000хColor-enhanced TEM 14,000х
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Basic Cell Types 
You have learned, according to the cell theory, that cells are the basic units of all living 
organisms. By observing your own body and the living things around you, you might 
infer that cells must exist in various shapes and sizes. You also might infer that cells 
differ based on the functions they perform for an organism. However, all cells have at 
least one physical trait in common: they all have a structure called a plasma membrane. 
A plasma membrane, shown in Figure 4, is a boundary that helps control what enters 
and leaves the cell. Each of your skin cells has a plasma membrane, as do the cells of a 
rattlesnake. 

Cells generally have a number of functions in common. 

• Most cells have genetic material in some form that provides instructions for making sub-
stances that the cell needs.

• Cells also break down molecules to generate energy. 

Two basic cell types Scientists group cells into two basic types. These types are 
prokaryotic (pro kar ee AW tik) cells and eukaryotic (yew kar ee AW tik) cells. 
 Eukaryotic cells generally are one to one hundred times larger than prokaryotic cells. 
When you compare the prokaryotic and eukaryotic cells in Figure 4 you will notice that 
both have a plasma membrane, but one cell contains many distinct internal structures 
called organelles—specialized membrane-bound structures that carry out specific cell 
functions in different parts of the cell at the same time. 

Figure 4 The prokaryotic cell on the left is smaller and appears less complex than the eukaryotic cell on the 
right. The prokaryotic cell has been enlarged for the purpose of comparing each cell’s internal structures.

CROSSCUTTING CONCEPTS
Structure and Function An analogy is a comparison of two things that can help 
to explain a concept. A cell’s genetic material provides instructions for making 
what the cell needs. An analogy for this genetic material, then, might be a recipe. 
Using evidence from the text, decide on something that could serve as an 
analogy for the plasma membrane. Justify your analogy in a short paragraph. 

WORD ORIGINS
eukaryotic
prokaryotic
eu- prefix; from Greek, meaning 
true
pro- prefix; from Greek, meaning 
before
-kary from Greek, meaning nucleus
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Lesson 1: Cell Discovery and Theory

Observe and Infer
Have students view slides or micrographs of at least one 
prokaryotic cell, such as a bacterium, and eukaryotic cells, 
such as Euglena or skin cells. 
Ask: What differences do you observe between the two 
cells? Students should observe that the eukaryotic cells 
are larger and have organelles. They might observe the 
movement of the Euglena and various structures within 
the Euglena cell, such as the red eyespot, the flagella, and 
chloroplasts depending on the slides viewed. Contrast 
these two basic cell types while discussing prokaryotic and 
eukaryotic cells.

 Structure and Function 
Get students thinking about the relationship between 
structure and function by asking them to identify how the 
form of an everyday object helps to make it suitable for its 
intended function.
TK

 Using Mathematics and Computational 
Thinking
Have students calculate how many cells could line up end-
to-end in 1 cm if each cell is 100 μm in length. 100 cells This 
would represent a large eukaryotic cell. Many bacteria are 
only 1 μm in length. Say to Students:  Many viral particles 
are only about 100 nanometers in diameter. Ask students 
to arrange the size of bacteria, eukaryotic, and viral struc-
tures in order from largest to smallest. [virus, bacterial cell, 
eukaryotic cell.)

EL Support
Writing  ELD  PI.9/10.6a

Support students in understanding compare/
contrast structures to interpret the paragraph 
“Two basic cell types.”

EMERGING LEVEL Ask students to highlight the 
two sentences that contain a comparison. Elicit 
the comparison words in these two sentences 
(one hundred times larger than, both have…but…). 
Create a Venn diagram together and elicit from 
students similarities and differences in the cells to 
include in the diagram. 

BRIDGING LEVEL Elicit compare/contrast words from 
students using the classroom environment/realia. 
Then, direct students to use the text and images to 
list similarities and differences in the cells on a Venn 
Diagram.

Explore and Explain: Basic 
Cell Types

ADDITIONAL RESOURCE

  GO ONLINE

Program: HSS Component: BIO_TE
PDF Pass

Vendor: Lumina Module: 07

Lesson 1 • Cell Discovery and Theory 167Inspires Science's High School series 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!

Did You Know?

The NSTA recommends  
supporting EL students by 
incorporating collaboration, explicitly 
teaching new vocabulary, and using 
technology in the classroom .  
Alozie et al ., 2010; Colorín Colorado, 2014; 
Helman et al ., 2015; Medina-Jerez et al ., 2007

Did You Know?
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 Unit Opener 
In your Student Edition, each unit begins 
with a Unit Opener to engage students, 
with a phenomenon-driven approach, and 
encourage collaborative thinking. Take a 
look at pages 110–111.

 Module and Lesson Opener
Each Module Opener introduces an anchoring 
phenomenon that you will explore throughout 
the module and will help uncover your students’ 
initial ideas. Each Lesson Opener creates a 
foundation for them to see how their thinking 
evolves as they progress through each module 
and lesson. Take a look at pages 112–113 and 114. 

 STEM Unit Projects
At the beginning of each unit, your students will 
see the opportunity to start the STEM Unit Project. 
Each project guides your students to go online 
and use the Science Probe, Project Planner, and 
Project Rubric to complete their projects. Take a 
look at page 111.

 Encounter the Phenomenon 
At the beginning of each 
module, students are encouraged 
to Encounter the Phenomenon 
through the Claim, Evidence, and 
Reasoning (CER) Framework, 
along with a Launch Lab to 
further investigate and deepen 
understanding. Take a look 
at pages 110 and 112.  

At the end of each lesson, students are guided 
to go online and follow a personalized learning 
path to review, practice, and reinforce their 
understanding by utilizing LearnSmart®.

Welcome to the Inspire Science 
High School Sampling Experience
Follow these four simple steps to explore the print and digital 
resources designed to inspire you and your future innovators.

N
A

SA

Look for Evidence
As you go through this unit, use the information and your 
experiences to help you answer the phenomenon question as 
well as your own questions. For each activity, record your 
observations in a Summary Table, add an explanation, and 
identify how it connects to the unit and module phenomenon 
questions.

Solve a Problem
STEM UNIT PROJECT

In Orbit From GPS satellites circling Earth to the planets 
traveling around the Sun, understanding orbital motion is key to 
understanding the dynamics of our solar system. Investigate 
orbital motion and gravity. Use the results of these investigations 
and the evidence you collected during the unit to predict the 
motion of orbiting objects in the solar system.

 GO ONLINE In addition to reading the information in your 
Student Edition, you can find the STEM Unit Project and other 
useful resources online.

  Ask Questions
What questions do you have about 
the phenomenon? Write your  
questions on sticky notes and add 
them to the driving question board 
for this unit.

UNIT 2
MECHANICS IN TWO DIMENSIONS

ENCOUNTER THE PHENOMENON

How can forces cause 
so many different types 
of motion?

Does itdescribe bothmagnitudeand direction?

Unit 2 • Mechanics in Two Dimensions  111

N
A

SA

Investigate the Phenomenon
C C C

SE
P DCI

 Science Notebook
Organize ideas, concepts, and 
evidence from informational 
text to support your inquiry and 
review before assessments. 

 GO ONLINE to find labs and projects to support your investigation 
of the phenomenon and further develop your STEM Unit Project.

Quick Investigations:
• Construct a Food Web
• Test for Nitrates

Applying Practices:
• The Cycling of Matter and Flow of Energy in Aerobic and 

Anaerobic Conditions 
• Ecological Pyramids 
• Modeling the Carbon Cycle 

BioLab: Explore Habitat Size and Species Diversity
Virtual Investigation: Model Ecosystems

Follow your personalized learning 
path to review, practice, and 
reinforce your understanding. 

Research Tools

Study Tools

Start Your Investigation

LAUNCH LAB: Problems in Drosophila world?
What we understand to be the world is many smaller worlds 
combined to form one large world. Within the large world, there 
are groups of creatures interacting with each other and their 
environment. In this lab, you will observe an example of a small part 
of the world.

Procedure 

A B C D E F G H I J K L M N O P

  

A B C D E F G H I J K L M N O P

  

A B C D E F G H I J K L M N O P
 1. Read and complete the lab safety form.
 2. Prepare a data table to record your observations.
 3. Your teacher has prepared a container housing several fruit flies 

(Drosophila melanogaster) with food for the flies in the bottom. 
Observe how many fruit flies are present.

 4. Observe the fruit flies over a period of one week and record any 
changes. 

Analyze and Interpret
 1. Claim, Evidence Summarize the results of your observations.
 2. Reasoning Would this be a reasonable way to study a natural 

population.

CONNECT TO THE PHENOMENON
What type of relationships or interactions exist among species that 
aid in their survival?

1 What is the Central Science?

Compare and contrast mass and weight using the Venn diagram 
below.

• does not reflect gravitational pull on matter
• a measure of the e�ect of gravitational pull on matter
• a measurement that reflects the amount of matter in an object

Organize the following terms by arranging them from largest to 
smallest.

macroscopic, submicroscopic, microscopic

Explain a chemical model by completing the following sentences.

The  , composition, and   of all matter can

be explained on a   level. All that we observe

depends on   and the   they undergo.
  seeks to explain the submicroscopic events that lead to
 . One way to do this is by making a chemical

model, which is a   of a
 .

weight 

model 

Mass
Both

Weight

Science Notebook • The Central Science
3

BUILD TO THE ESSENTIAL QUESTION
Read the items under Build to the Essential Question at the 
beginning of the lesson. Restate each in your own words.

Recall the definition of the Review Vocabulary term.

matter 

Define each New Vocabulary term.

chemistry 

science 

hypothesis 

theory 

scientific law 

pure research

applied research

substance 

mass 

1 The Nature of Science
1 What is science?

REVIEW 
VOCABULARY
matter

NEW VOCABULARY 
chemistry

science

hypothesis

theory

scientific law

pure research

applied research

substance

mass

weight

model

Science Notebook • The Central Science
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You can use your Student Edition 
and the digital Interactive Content 
found online as research tools as 
you gather evidence to support 
your claim. 

You can use labs, projects, your Student Edition and/or digital content  to 
collect evidence to support your claim as you move through the module.

CER  COLLECT EVIDENCE

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

CHECK IT OFF        
Make sure to see 
these inspiring features 
throughout your review!

Start Your Review Here

        Explore the Student Edition
Get to know the Inspire Physics student experience by reviewing the Student Edition.  

2

1

 Resources At-A-Glance
Pages 4–5 give you a big-picture view of the 
print and digital resources that come with the 
Inspire Science High School series.

 Scope and Sequence
Turn to page 6–7 and 9–10 to see what you’ll be 
teaching in each unit, module, and lesson.

 Three-Course Model Support
Pages 8–9 show how the Inspire Science High School 
series meets your three-course needs 
by incorporating and highlighting the nature of Earth 
and Space Sciences within each high school program. 

 The Unit, Module, and Lesson Design
On pages 12–13, see an overview of the unit, 
module, and lesson design, and turn to page 35 
for a walkthrough of one sample module. 

 Key Shifts for NGSS Success
Turn to page 14–15 of the Program Guide to learn 
about how the Inspire Science High School series 
will help you smoothly transition to Next Generation 
Science Standards (NGSS).

 

  Driving Question Board and Summary Table
Turn to pages 16–17 to learn about how students can 
utilize the Driving Question Board and Summary Table 
to ensure success and take charge of their learning. 

 Inspire ALL Students
Pages 20–21 show how each course is 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.

  Phenomena-Driven, Inquiry-Based,
Hands-On Learning
Pages 22–23 show how each Inspire Science 
High School series unit and module are driven by 
real-world phenomena, investigated through an 
inquiry-based, hands-on approach. 

 Next Generation Assessment Strategies
Turn to pages 26–27 to learn about the wide range of 
formative and summative assessment tools to help guide 
students to mastery of the performance expectations.
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       Explore the Program Guide
Get to know the Inspire Science High School series program philosophy 
and resources using the Program Guide. 

FA on table

FB on table

FA on table  +  FB on table = FA and B on table
+ =

40 N 40 N 80 N

Figure 1 The sum of the two applied forces is 80 N to the right.

Vectors in Two Dimensions
How do climbers cling to a rock wall? Often the climber has more than one support point. This 
means there are multiple forces acting on him. Because he grips crevices in the rock, the rock 
pulls back on him. Also the rope secures him to the rock, so there are two contact forces acting 
on him. Gravity pulls on him as well, so there are a total of three forces acting on the climber.

One aspect of this situation that is different from the ones you might have studied earlier is 
that the forces exerted by the rock face on the climber do not push or pull only in the hori-
zontal or vertical direction. You know from previous study that you can pick your coordinate 
system and orient it in the way that is most useful to analyze a situation. But how can you set 
up a coordinate system for a net force when you are 
dealing with more than one dimension? And what  
happens when the forces are not at right angles to each 
other?

Vectors revisited Let’s begin by reviewing force 
vectors in one dimension. Consider the case in Figure 1  
in which you and a friend both push on a table together. 
Suppose that you each exert a 40-N force to the right. The 
sum of the forces is 80 N to the right, which is what you 
probably expected. But how do you find the sum of these 
force vectors?

In earlier discussions of adding vectors along a straight  
line, you learned that the resultant vector always points 
from the tail of the first vector to the tip of the final vector. 
Does this rule still apply when the vectors do not lie along 
a straight line?

FOCUS QUESTION

How can you add forces in two dimensions?

LESSON 1
VECTORS

 Disciplinary Core Ideas  Crosscutting Concepts  Science & Engineering Practices3D THINKING
C C C

SE
P DCI

COLLECT EVIDENCE
Use your Science Journal to 

record the evidence you collect as 
you complete the readings and 
activities in this lesson.

INVESTIGATE 
 GO ONLINE to find these activities and more resources.

 Launch Lab: Adding Vectors
Carry out an investigation to determine the net force on a system when forces are exerted in 
two dimensions.

  Identify Crosscutting Concepts
Create a table of the crosscutting concepts and fill in examples you find as you read.
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        Explore the Digital Experience
Get to know the Inspire Science High School series digital experience! Your Program Guide, 
starting on Page 54, shows the types of interactive resources that come with the Inspire 
Science High School series, and how they enhance the teaching and learning experience. 
This section also provides navigation support. 

If you need a user name and password, you can request them directly from 
the login page at inspire-science.com Just select “Register.”

Inspire Science provides an innovative, in-depth, and project-based
learning experience designed to spark students' interest. 

4
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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.”

Digital Experience
Use this section to learn more about the engaging interactive 
resources in the Inspire Science High School series digital 
experience. This section will provide an overview  
of the following:

• The Course Dashboards

• Unit, Module, and Lesson Landing Pages

• Digital Resource Types and Learning Impact

 Need login credentials?
Go to my.mheducation.com and select “Request Login Credentials.”
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A-HeadDigital Resource Types and Learning Impact

Types of Interactive Resources 
In the Inspire Science High School series digital experience, students 
will interact with a wide variety of digital content types that  
will make learning science engaging and fun.  

Why Go Online?
• Engaging Interactive Content

• Science Content Videos

• Text Read Aloud and Highlighting Features

• Dynamic Search Tools

Beyond the Classroom

Layer RevealInfographic 

Infographic 
Infographics provide an engaging 
vsualization to foster collaborative 
and hands-on learning in the world 
surrounding them. 

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

Virtual Investigations Slideline Plus Swypeline Step by Step

Poptips Plus Drag and DropPhenomena Videos

Click Change PhETInspire 3D App

Beyond the Classroom

(t
)L

eb
en

dk
ul

tu
re

n.
de

/S
hu

tt
er

st
oc

k.
co

m
; 

(b
)A

rt
em

 V
ar

ni
ts

in
/S

hu
tt

er
st

oc
k

        Explore the Teacher’s Edition
Get to know the Inspire Physics teacher experience by 
reviewing the Teacher’s Edition. 

 Discussion Board  
A Driving Question Board 
(DQB) is a great way to foster 
inquiry in the classroom and 
encourage students to take 
charge of their learning. 
Students will ask and answer 
questions throughout the 
unit, module, and lesson that 
support the unit anchoring 
phenomenon question and 
the module investigate 
phenomena question. 
Take a look at page v.

 Correlations  
Notice that each Teacher’s Edition provides clear 
correlations to the NGSS. Take a look at page xvi.

 

 Module Planner  
To make planning easy for you, each module begins 
with a module planning page. Covering standards 
alignment, cross-curricular connections, Disciplinary 
Core Ideas (DCI) progressions, hands-on activity 
support, and more. Take a look at page 112B.

 Summary Tables  
Summary Tables provide 
students with records of 
the evidence they have 
gathered and experiences 
carried out during the 
exploration of each unit. 
Students should explain 
their reasoning, describe 
the connection to the Unit 
and Module Phenomena, and 
identify the questions answered.
Take a look at page vi.

 Digital Resource Tiles  
Digital wayfi nding is found under each 
reduced Student Edition image.

 Formative Assessment Support  
Notice that each Science Probe includes teacher 
support with suggestions for the most productive 
discussion strategy to use. Take a look at page 110.
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Module 1: The Study of Life

Performance Expectations
The learning experiences throughout this module will  
develop student understanding of the following  
performance expectations:

HS-LS1-1 Construct an explanation based on evidence 
for how the structure of DNA determines the structure 
of proteins which carry out the essential functions of 
life through systems of specialized cells. 

HS-ETS1-1 Analyze a major global challenge to specify 
qualitative and quantitative criteria and constraints for 
solutions that account for societal needs and wants.

ENCOUNTER THE PHENOMENON
Have students read the Encounter the Phenomenon  
question and study the module opener photo.

Teacher Toolbox
Identifying Preconceptions 
The following common preconceptions will be addressed 
at point of use in the lessons.

Lesson 1
• All organisms reproduce.

Lesson 2
• Astrology is a science.

Ask the Encounter the Phenomenon Question: 
How does studying biology help us under-
stand life around us?

This leads to the overarching module Big Idea: 
Biology is the study of life.

Then have students watch the video either as a class, in 
groups, or individually. Students should record questions 
about organisms that can live in sub-zero water tempera-
tures. Then, have them make a claim about how studying 
biology helps us understand life.

Module Pretest: The Study 
of Life

CER: The Study of Life

Encounter the Phenomenon: 
The Study of Life

Teacher Presentation: The 
Study of Life

  GO ONLINE
INTERACTIVE CONTENT

ADDITIONAL RESOURCEINTERACTIVE CONTENT

PRESENTATION

2 Module 1 • The Study of Life

MAKE YOUR CLAIM 

 GO ONLINE 

ENCOUNTER THE 
PHENOMENON

MODULE 1
 

THE STUDY OF LIFE

CER

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

  GO ONLINE

SCIENCE
PROBES

Formative Assessment Use the online Science Probe 
Does it describe both magnitude and direction? to 
uncover student preconceptions and previously acquired 
knowledge and to inform your planning.

ENCOUNTER THE PHENOMENON
Have students study the unit opener photo and read the 
Encounter the Phenomenon question.

Unit Storyline
In this unit, students will seek to answer the question “How 
can forces cause so many different types of motion?” The 
modules in this unit each provide part of the answer to this 
question.

• Module 5: Displacement and Force in Two 
Dimensions  
Students will learn about the basics analyzing forces 
in two dimensions, friction, and motion on inclined 
planes.

• Module 6: Motion in Two Dimensions 
Students will learn that gravity and drag forces 
determines the path of a projectile, while centripetal 
forces result in circular motion.

• Module 7: Gravitation 
Students will learn that the gravitational force is 
responsible for objects falling to the ground, as well as 
orbits.

• Module 8: Rotational Motion 
Students will learn that forces can produce changes in 
rotation.

 GO ONLINE If teaching a 3-course model, go online to 
find associated Earth and Space Science content.

EARTH AND SPACE SCIENCE
Module: Earth Processes
Students will learn about Earth’s surface changes 
over time due to the movement of Earth materials 
and tectonic plates.

Unit 2: Mechanics in Two Dimensions

Teacher Presentation: 
Mechanics in Two 
Dimensions

PRESENTATION

Science Probe
ADDITIONAL RESOURCE

110 Unit 2 • Mechanics in Two Dimensions

Module 6
Chemistry in Biology

Module 7
Cellular Structure and Function

Module 8
Cellular Energy

Module 9
Cellular Reproduction and Sexual 
Reproduction

UNIT 2

THE CELL

Did You Know?
Plants “breathe” through stomata–tiny 
openings in their leaves and some green 
stems. Carbon dioxide and water, reactants 
used in photosynthesis, and oxygen, a product 
of photosynthesis, enter and leave the plant 
through stomata.

N
A

SA  GO ONLINE

Teacher Presentation: 
Ecology

Science Probe
ADDITIONAL RESOURCEPRESENTATION

Unit 1: Ecology

Preview the Unit
Students will explore ecology and engage in a STEM Unit 
Project into the impacts of human activities on the envi-
ronment and biodiversity. This unit bundles the following 
performance expectations:

HS-LS2-1 HS-LS2-8 HS-ETS1-1
HS-LS2-2 HS-LS4-6 HS-ETS1-2
HS-LS2-4 HS-ESS3-5 HS-ETS1-3
HS-LS2-6 HS-ESS3-6 HS-ETS1-4
HS-LS2-7 

Module 2
Principles of Ecology 
Big Idea Energy is required to cycle materials through 
living and nonliving systems.

Module 3
Communities, Biomes, and Ecosystems 
Big Idea Constantly changing communities of plants and 
animals drive succession.

Module 4
Population Ecology 
Big Idea Population growth is a critical factor in a species’ 
ability to maintain homeostasis within its environment.

Module 5
Biodiversity and Conservation 
Big Idea Community and ecosystem homeostasis depend 
on a complex set of interactions among biologically divers 
individuals.

SCIENCE
PROBES

Uncover student preconceptions and previously-acquired 
knowledge using the online Science Probe activity for this 
unit to inform your planning.

20 Unit 1 • Ecology

Module 2
Principles of Ecology

Module 3
Communities, Biomes, and 
Ecosystems

Module 4
Population Ecology

Module 5
Biodiversity and Conservation

UNIT 1

ECOLOGY

Did You Know?
Kudzu was introduced in the late 19th century 
as a perennial vine to feed farm animals 
and prevent soil erosion. Today, it threatens 
biodiversity in at least 30 states.

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

Module 
Launch

Lesson 
1

Lesson 
2

Lesson 
3

Module  
Wrap-Up

Pacing 
(min) 45 90 45 45 45

CER
Claim, Evidence, 
Reasoning

Encounter the 
Phenomenon 
Make Your Claim

Collect Evidence Collect Evidence Collect Evidence Revisit the 
Phenomenon 
Go Further: Data 
Analysis Lab

Labs and 
Investigations

LL: Adding Vectors PhysicsLAB: 
Coefficient of 
Friction 
Forensics Lab: Hit-
and-Run Driver

QI: Equilibrium; 
Forces on a Plane 
PhysicsLAB: 
Perpendicular 
Forces; Sliding Down 
a Slope

Media and OER

PhET Simulation: 
Vector Addition

PhET Simulation: 
Friction 
Beyond the 
Classroom: Google 
Expedition

PT: Components of 
Weight

Assess

Lesson Check Lesson Check Lesson Check Module Vocabulary 
Practice 
Module Test

KEY: LL: Launch Lab QI: Quick Investigation VI: Virtual Investigation PT: Personal Tutor

Module Planner
 GO ONLINE to curate your presentations, interactive content, additional resources, and 

media library, and find answer keys, materials lists, rubrics, differentiated instruction, and more.

Module Resources

Standard Module Resources
• Interactive Content
• Teacher Presentation 

(PowerPoint™)

• Science Notebook
• Selected Solutions
• LearnSmart™

• Math Handbook
• Science and Engineering 

Practices Handbook

Module 5 • Displacement and Force in Two Dimensions 112B
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How Students Will Prepare for the Unit

Phenomena-Based Learning
Every day, we are surrounded by natural phenomena that pique our curiosity. 
In Inspire Physics, these phenomena are the engaging centerpiece of 
each unit and module to inspire students to investigate key science and 
engineering concepts through the three-dimensional learning experience. As 
students investigate each phenomenon, they will use the Claim, Evidence, 
and Reasoning process to solve and explain the unit and  
module phenomena. 

Claim, Evidence, Reasoning
Throughout Inspire Physics, students will be asked to make a claim, provide 
evidence to support their claim, and analyze their claim with reasoning. 
This framework supports student learning by focusing on evidence-based 
processes. Throughout instruction, students are encouraged to review and 
reflect on their findings as more evidence is revealed.

Driving Question Board
A Driving Question Board (DQB) is a great way to foster inquiry in the classroom and 
encourage students to take charge of their learning. Students will ask and answer 
questions throughout the unit, module, and lesson that support the unit anchoring 
phenomenon question and the module investigate the phenomena question.

The Driving Question Board helps students: 
• Keep track of their learning as the  

unit progresses.
• Develop additional questions that lead  

them to answer the unit anchoring  
phenomenon question. 

• Build knowledge of Performance Expectations 
that will be applied in the STEM Unit Project.

The Driving Question Board supports the SEPs: 
• Asking questions and defining problems
• Developing and using models
• Planning and carrying out investigations

Instructional tools like this support project-based learning and inquiry by having students 
organize and focus on the evidence-based, iterative processes at the core of authentic 
science and engineering practices.

MODULE 9
MOMENTUM AND ITS CONSERVATION

ENCOUNTER THE PHENOMENON

How do rockets accelerate 
once they reach space?

 GO ONLINE to watch a video about 
early work on rockets.

 Ask Questions
Do you have other questions about the phenomenon? If so, add them to the driving 
question board.

CER  Claim, Evidence, Reasoning
Make Your Claim Use your 
CER chart to make a claim 
about how rockets accelerate 
in space. Explain your 
reasoning.

Collect Evidence Use the 
lessons in this module to 
collect evidence to support 
your claim. Record your 
evidence as you move 
through the module.

Explain Your Reasoning You 
will revisit your claim and 
explain your reasoning at the 
end of the module.

 GO ONLINE to access your CER chart and explore resources that can help you 
collect evidence.
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Why is energy important to humans and society?

How can energy 
from power plants 
be stored in the 
power grid for  

later use? 

Why do different 
parts of the pan 

appear to be  
different colors in this 

thermal image?

How will the fluid flow 
through this device?

How do rockets 
accelerate once they 

reach space? 

How do air 

bags and 

seatbelts help 

keep us safe?

Can energy 
ever be lost?

Why does  
ice melt on  

a warm day?
What is 
plasma?

How much ice is 
needed to cool 
a boiling cup of 
tea enough to 

drink it?

vi

Summary Tables
Summary Tables provide students with records of the evidence they have gathered and 
experiences carried out during the exploration of each unit. Students should explain their 
reasoning, describe the connection to the Unit and Module Phenomena, and identify the 
questions answered.

A Summary Table can consist of
1. Activities completed
2. Patterns or observations
3. Cause of the patterns
4. Connections to the phenomenon

As students complete the activities in the unit, they gather more evidence to complete 
the Summary Table. The evidence from the Summary Table can then be used to 
complete the STEM Unit Projects.

WELCOME TO INSPIRE PHYSICS

SUMMARY TABLE
Activity  

or Model
Observations 
and Evidence

Explanation 
and Reasoning

Connection 
to Phenom

Questions 
Answered

New  
Questions

Applying 
Practices: 
Coffee Cup 
Calorimetry

Over times, 
the metal 
cools and the 
water heats 
up slightly, 
until they are 
at the same 
temperature.

The calorimeter 
is an isolated 
system, so the 
thermal energy 
lost by the 
metal is equal 
to the thermal 
energy gained 
by the water.

Unit:  
Thermal energy 
and heat 
are part of 
everyday life.  

Module:  
Different 
materials heat 
at different 
rates because 
they have 
different specific 
heats.

How can a 
calorimeter 
be used to 
measure the 
energy in food?

How much ice is 
needed to cool 
a boiling cup of 
tea enough to 

drink it?

NEXT GENERATION SCIENCE STANDARDS

 Correlation of Inspire Physics  
to the NGSS

HS-PS1 Matter and Its Interactions

HS-PS1-8. Develop models to illustrate the changes in the composition 
of the nucleus of the atom and the energy released during the 
processes of fission, fusion, and radioactive decay.
[Clarification Statement: Emphasis is on simple qualitative models, 
such as pictures or diagrams, and on the scale of energy released 
in nuclear processes relative to other kinds of transformations.] 
[Assessment Boundary: Assessment does not include quantitative 
calculation of energy released. Assessment is limited to alpha, 
beta, and gamma radioactive decays.]

Online:
Applying Practices: Modeling 
Fission, Fusion, and Radioactive 
Decay

STEM Unit Project 6

Science and Engineering Practices

Developing and Using Models
• Develop a model based on evidence to illustrate the relationships between systems or 

between components of a system.

Online:
Science and Engineering 
Practices Handbook: Practice 2

Disciplinary Core Ideas

PS1.C: Nuclear Processes
• Nuclear processes, including fusion, fission, and radioactive decays of unstable nuclei, 

involve release or absorption of energy. The total number of neutrons plus protons does 
not change in any nuclear process.

Student Edition: 679–689, 682 
Q15-20, 683 Q21-24701

Crosscutting Concepts

Energy and Matter
• In nuclear processes, atoms are not conserved, but the total number of protons plus 

neutrons is conserved.

Student Edition: 685

Inspire Physics is designed to meet 100% of the Next Generation Science Standards 
through both print and digital resources. The Student Edition, accessible in print and 
online, can be used as a research tool by students as they investigate concepts and collect 
evidence. Interactive Digital Content, labs, and projects that support the Science and 
Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts, as well as CCSS 
Mathematics and ELA/Literacy, are available online. 

xvi NGSS Correlations

Physics

Teacher’s Edition


