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EXPLORE.
EXPERIMENT.
EXPERIENCE.

Envision a classroom where students ask questions, state claims, test their ideas,
and find resolution through reasoning. With increased demand for science
proficiency in the workplace, it has become imperative to develop such innovators

and problem solvers to fill critical next-generation career roles.

-

This instructional shift is achievabl'é'__now. With built-in supportand a

¥ d
transformed lesson structure, instructors will become facilitators who empower

their students to learn through seIf—.‘dire'cted‘ exploration, analysis, application,

> 7/ )
and explanation—in short; to think like scientists.
.
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HMH SCIENCE PIMENSIONS.

A NEW K-12 solution engineered
for success with NGSS

Inspire the next generation of scientists and innovators

» Promote active learning with investigation-driven activities.

» Build excitement for engineering and STEM.

» Build problem-solving skills with performance-based assessment.

» Engage students with motivating digital resources, including connections to Google” Expeditions.
» Create enduring understanding with integrated Three-Dimensional Learning.

» Develop effective NGSS™ approaches with embedded professional support from HMH.

*Next Generation Science Standards and logo are registered trademarks of Achieve. Neither Achieve nor the lead states and partners
that developed the Next Generation Science Standards were involved in the production of this product, and they do not endorse it.




Build Student Confidence
with Authentic Investigations

Students are more engaged and learn more meaningfully
through investigative inquiry. HMH Science Dimensions is built
on this approach. Your students will learn to conduct hands-on
investigations, define questions and objectives, make claims,
and identify evidence—in short, to take charge and fully

engage in their l[earning!

Discrepant Phenomena Lead Every Lesson

* Each lesson begins with Can You Solve It? or Can You
Explain It?—a problem to solve or discrepant event
to explain. This feature provides intrinsic motivation
to spark curiosity and serves as the context for the
three-dimensional learning and hands-on activities
throughout the lessons. Students are motivated to think
critically and construct explanations of how and why.

CAN YOU EXPLAIN IT?

The program is built around active learning.
Rather than receive content passively, students are
asked to solve problems or explain phenomena by
stating claims, gathering evidence, and providing
explanations through reasoning.

Gather Evidence :
Recordinformationabout &
the Horsehead nebula. As yot H

w i
explore the leson, gather evdence

Most

interpret this image. H details in the photo of Nebula. In this
a dark *horsehead" shape and lighter areas of different colors.

[T - —c———

@ Predict What explanation can you suggest for what might be causing the horsehead
shape in this nebula?

Print Student Edition

GATHER EVIDENCE

Science Notebooking to Strengthen Writing Skills iy

Many of the lessons in HMH Science Dimensions support the use of
Evidence Notebooks. Helpful prompts have been inserted throughout astoramical mages?
the lessons to guide students on when to use these notebooks. Students '
will love creating their own study guides that can be taken into the next
grade, and teachers will love the extra writing practice!

o mright ackentists 2arpret the Sfrent £2rk and The Sar ares It

Online Student Edition Notebook Prompt



Drive Student Learning
with Hands-On Labs

* Hands-On Labs are integrated
into many of the lessons. These
are built with teachers’ busy
schedules in mind. Each lab uses
easily sourced materials.

* Many activities, including the
Hands-On Labs, contribute to a

CONTINUE YOUR EXPLORATION

% Hands-On Lab

Expanding Universe

PROCEDURE
1. Use amarker to make 3 dots in a row on an uninflated balloon. Label them ‘A"
“Band “C” Dot 8 should be closer to A than dot Cis to 8.

FIGURE 19 Compare distances
between marks on the balloon
when itis inflated to whenitis
uninflated. 2 itis taut

student’s evidence gathering in
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Students get to actively “do
science”; they think critically
about their observations, practice
gathering evidence, and defend
their claims.

theraisin-bread mode,and the
balloon model of the expanding
universe. How effective s each?
Whatare the lmitaions f each?

this lesson.

MAKEANDUSEA | THE ELECTROMAGNETIC | Goonlineto choose oneof
AREER: SPECTROSCOPIST
: crroscorist | ) 'Spicimoscore specTRUM theseother three paths.

296 Unins Space
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EXPLORATION 2

The Doppler Effect

pr mater. For th the

quency

asign of matter in motion. The frequencies of other types of waves, such as sound
of an object Thi

b the observeris

eq
called the Doppler effect.

Observing the Doppler Effect I e " b °

TR SR Cultivate Collaboration
apartnerto st examples

g the

£ motion of an object fom achange

£ inhowitsounds

of the plane.

Working as a team is an essential part of developing
21%*-century skills. HMH Science Dimensions
provides ample opportunities for students to
participate in groups to complete activities and partner
with their peers to discuss their findings.

: Collaborate Work with
: apartner to list examples

of when you have known about the
motion of an object from a change

in how it sounds.

as it approaches and then become lower as it passes. Compare this experience with

the circlesin dfrom

e point where it started. sound waves. The sound
waves in front of dso the
waves have a higher frequent y plane.
ahigher pitch. Behind the plane, the waves are spread out to a lower frequency and
lower pitch.

g 9 is
balanced

this plane’s sound waves is constant.

STUFF IN THE EARTH WE CAN BURN

power stil insido thom. Over along tme, un-  One da

o) Predict
=1 observer? What happens o the frequency ofthe sound waves?

in hich is why you can get 8l the black rocks, ire water, .
Power out of dead trees by buring them.  When we first built machines powered by~ problem it makes may be 100 big for Us.
Sometimes, if dead things don't burn or get
caten, they go into the ground with that

Lesson 1 Observing Matter 237
started burning the forests of the past,

HOW WE GET BLACK ROCKS OUT OF THE GROUND. HOW WE GET FIRE WATER AND

o)
FIRE AIR OUT OF THE GROUND

Print Student Edition
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FIRE AIR

FIRE WATER

A Unique Approach to Exploring Phenomena

Through an exclusive partnership with author and internet
sensation Randall Munroe, HMH has incorporated highly
engaging and educational material from Randall’s latest book, Thing
Explainer, into our print and digital editions. Randall’s webcomic
style, as seen on xkcd.com, humorously explains complex topics
in easy-to-understand language.

VERY DEEP
HOLES 3




Today’s Students Will Solve the
Technology and Engineering

Challenges of Tomorrow

NGSS has raised the engineering design process to the same

level as scientific inquiry. In HMH Science Dimensions, science,

technology, engineering, and math are considered integral

parts of the curriculum. Lessons are designed for students to

explore science the same way real-life scientists do. Watch

your students’ eyes light up as they brainstorm solutions,

share their ideas, and experiment to find solutions.

Extrasolar Planetary Systems

Launched n 2009,

discovery
of 2 1 i

Both methods rely upon known behavior patterns of motion and light.

Systems and Methods for Detecting Exoplanets

The transit method relies upon a measurable

dimming of a tar'sight as a planet travels in

front ofthe starduring it orbi. T

cyclica it occurs every time:
the star. This method will et

the planet's path is not aligned with both the star

and the spacecraft or Earth-based obser

“The radial velocity method d

FIGURE 15:The transitof Mercury
across the sun,

Print Student Edition

Systems and Methods for Detecting Exoplanets

The transit method relies upon a measurable
dimming of a star's light as a planet travels in
front of the star during its orbit. The dimming is
cyclical; it occurs every time the planet is in front
of the star. This method will not “see” a planet if
the planet’s path is not aligned with both the star
and the spacecraft or Earth-based observer.

FIGURE 15: The transit of Mercury
across the sun

The radial velocity method depends on the
Doppler effect. While orbiting, at positions where
alarge exoplanet moves closer to its star, the

star will be pulled by the gravitational attraction
between the two objects. Doppler shifts as low 1
meter/second are measureable and indicate the
presence of a large exoplanet orbiting the star.

Content to come

Lesson The Universe 279

Provide Extra Support for Students Who Need It

Elevate Engineering

In HMH Science Dimensions, engineering
and STEM are carried throughout every
unitand not just treated as an ancillary. This
approach elevates engineering design to
the same level as scientific literacy. Each
unitincludes a Performance Task, offering
students multiple opportunities throughout
the program to apply the engineering
design process by defining a problem and
designing a solution.

The Science and Engineering Practices Online Handbook will help students achieve a higher level of
understanding and skill as they build their experience applying the Science and Engineering Practices of NGSS.



Education Leaders You Can Trust

During consulting author Cary Sneider’s teaching career and nearly three
decades at the Lawrence Hall of Science in Berkeley, California, he developed
skills in curriculum development and teacher education. He was a
writing team leader for the Next Generation Science Standards and
has been instrumental in ensuring HMH Science Dimensions meets
the high expectations of the NGSS and provides an effective three-
dimensional learning experience for all students.
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Dr. Cary Sneider

Dr. Mike Passow taught 44 years in middle school, high school,
and college classrooms and continues to provide professional
development for science teachers. He is the founder and
organizer of the Earth2Class Workshops for Teachers at the
Lamont-Doherty Earth Observatory of Columbia University and
served multiple terms as President of the National Earth Science
Teachers Association and National Association of Geoscience
Teachers-Eastern Section. B M@ PEssay

CONTINUE YOUR EXPLORATION

Inspire Students to Consider STEM Careers

Velcanclogist » The Take it Further (Elaborate) section of each unit

vk et et e ipinotsia RN darsasgrniorbigy features Careers in Science. These features show
e il e s R students the real-world applications of what

pal e | Whee: '.M_ulh T - * m‘: A el of , . . . . .

o rsbuhon s ) “"Z“‘d“':“:‘k“"“":’“"l”“h ks Pkl vbaniegs they’re learning and pique their interest in science-

o, Bke How: e o i and rock hammers as well 23 mose
papemi st phoprasitbeiiadyusssiond) based careers.
vt again? Thay pl andd thermal imaging camenn 1o map
Investigations to make obiervations volcanic landioems and understand the

procese that form them.

i Additionally, as part of all our offerings, HMH now
Geophysicists who work in volkcinalogy

prlantipsihpuisinciini o includes 29 On the Job STEM videos that profile

o predict when a velcano will enpe,
i o BT STEM careers in today’s fastest-growing industries.

identity and date deferent lava flows.

P R e These videos will motivate students to enter
C5F winea siventi quesion tata . .

gt s emerging STEM fields.

aciwes, What fields of
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erupitions. Finally and very importantly,
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Earth and Space Science Print Student Edition
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OntheJob | Planetary Scientist

On the Job STEM video




“‘ \‘ Explaining the Abundance of Elements

The table presents data about the most abundant elements in

FIGURE 6: Ten Most Abundant Elements i the Milky
the Milky Way galaxy. Based on what you have learned about

Way Galaxy
the way stars produce elements over their ife cycle, develop

a claim supported by evidence to explain why these elements Mass fraction
are the most abundant. Atomicnumber | (parts per million)

Hydrogen 1 739,000
1. STATE A CLAIM Helium 2 240,000
Based on what you know now, draft a preliminary claim
that explains the relationship between stars and the most Oxygen 8 10400
common elements. Record any questions you have, and list  Carbon 6 4600
any information you will need to refine and support your
claim. Neon 0 1340
ron 2% 1,09
2. GATHER EVIDENCE Nitrogen 7 960
Use Internet or library resources to investigate the detals of )
" Silcon i 650
the formation of elements through a star'slfe cycle. Consider
the following questions to guide your research: Magnesium 2 580
+ What are the most common fusion processes that take St i 4D
place in stars with masses similar to that of the sun? Source:Ken Croswel, Alchemy of the Heavens
- What other fusion processes take place in more massive
stars?
+ Why are there no elements with atomic numbers @ cHeck vour work

greater than 26 on the list?

A well-crafted argument should meet the
3. ANALYZE DATA following criteria:

Use the evidence that you have gathered to revise and
refine your original claim as necessary. Then construct your
argument, using reasoning to explain how your evidence
connects to or supports your claim.

« The claimis clearly stated and can be supported by
evidence.

« The evidence is empirical, relevant to the claim,
and sufficient to support it.

« The reasoning s logical, uses scientific principles
to connect the evidence to the claim, and contains

Prepare a written presentation of your argument in one o logical flaws or fallacies.

or more well-developed paragraphs. You may choose to

4. COMMUNICATE

incorporate diagrams or other visuals in support of your
argument, but be sure that your text clearly references them
and points out their significance.

Performance-Based Assessment

Address Scientific Practices with
Authentic Performance Assessments

Performance-Based Assessments help you
ensure that your students can perform the science
and engineering practices called for by NGSS, and
they guide students toward making connections
across Performance Expectations.

Let Students Show
What They Know

For the first time ever, through NGSS,
science standards now include specific
measurable learning outcomes. These
Performance Expectations guide test
developers and teachers in understanding
how to measure student learning.
HMH Science Dimensions offers flexible
assessment tools in a variety of formats to
help you assess both formative and summative
student learning according to NGSS.

Assess on All Dimensions

« Formal assessment questions aligned to
multiple dimensions provide you with a
complete picture of student understanding.

* Aunique 3D Evaluation Rubric helps you
evaluate open-ended student responses
and identify the underlying cause of student
misunderstanding so that you can target
remediation where it’s most needed.

Performance Task Scoring Rubric

claim is clearly stated and accurately describes the
relationship between stellar fusion and the relative
abundance of elements

evidence is relevant to the claim and sufficient to
support it

reasoning is logical and clearly connects the evidence
to the claim

presentation is clearly written and makes effective use
of visuals to help support the argument




CAN YOU EXPLAIN IT?

i the Horsehead Nebula

Analyze Referto the
notes in your Evidence

Notebook to explain the image of

the Horsehead Nebula.

Imge et Chates Lk Shutersad ENAS, S s the b Hrtage e

Print Student Edition

High School Earth - Unit Test: Space

The iespan of a star gepends on the initial mass of the star What are the ages of the stars shown in the tabis in billiof
identify the approximate lifespan of each star

Mass of Stars

%Wcun %lhwn the sun

CoMmect answers:

nc2f- nc‘.’- HBW HAZG

Unit Test

Prepare for High-Stakes Tests

Technology-enhanced assessment items
(multi-select, drag and drop, etc.) prepare your
students for modern computer-based high-
stakes tests. Rigorous Mid-Year and End-of-
Year benchmarks help you ensure that your
students perform at a high depth of knowledge.
Leveled benchmark tests help make the
assessment accessible for all of your students.

Reflect on Evidence Gathered

At the end of a lesson, the Lesson Self-Check
encourages students to reflect on the evidence they
gathered throughout the lesson. They have another
chance to respond to the discrepant phenomenon
or central question of the lesson with open-ended
response questions.

Scaffold to Higher-Level Thinking Skills

Formal assessments build in complexity. Unit Pretests help
you make sure students have the basic knowledge they need
to enter the lessons. Lesson Quizzes provide a quick check
that students are getting the 3D concepts. Unit Tests check
for understanding and challenge students to apply what
they’ve learned in new contexts. Mid-Year and End-of-Year
benchmark tests help you make sure your students are on
track to achieve the Performance Expectations. Parallel
print assessments ensure that your students are challenged in
the same way both on- and offline.

RN WL MR

Online Student Edition
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Engage with Meaningful Technology

HMH Science Dimensions leverages the advantages of technology while prioritizing a student-centered learning
model. Students can view videos and animations, interact with instructional images and text, enter responses, pursue
their intellectual interests by choosing lesson paths, and enjoy simulation-based learning. All of these features help you
maintain an integrated three-dimensional approach to learning science.

Immersive Digital Curriculum

Online lessons are enriched above and beyond
the print lessons with educational videos,
learning interactivities, and places to save
student work as typewritten responses

and technology-enhanced item choices.
Vocabulary is highlighted and clickable, with
point-of-use pop-up definitions.

Maximize Student Choice
The Take It Further feature at the end of each

lesson maximizes the opportunity for students to

Try your hand at anatyzing Choose an option to keam
elaborate further on what they have learned so far. S1pectrum o desty s about the work dorie by
miystery substance. spectroscopists.

By leveraging the power of technology, students y 4
can continue to go in depth on topics of their

choice to earn more and create stronger, more

e El
personal links to their learning. Bt yourow

spectroscope, and use It to 1
analyze different lght

soures.

Online Student Edition



Deepen Understanding with
Open-Ended Simulations e

WoE 4218

Unique You Solve It! simulations provide
completely for
students to demonstrate their ability to problem
solve and perform at the level described by the
NGSS Performance Expectations. The program
encourages students to explore multiple answers
to a problem and learn to develop explanations
and defend their answers.

You Solve It!

Explore Immersive Virtual Worlds with
Google Expeditions

As a Google content partner, HMH has developed field
trips for Google Expeditions. Using a simple Google
Cardboard™ device and a smartphone, students are
sweptaway into in
fascinating locations directly tied to science content!

An HMH Teacher Guide provides ideas for
incorporating the Expeditionsinto your lessons, aswell as
tips on how to and the experience.

Experience these with your

students: Big Cypress National Preserve, Florida

A v Everglades, Saturn V Rocket at NASA, Orange Blossom
HMH Field Trips Cannonball Train, Kennedy Space Center, and more!

powered by
G‘) Google Expeditions

Learn more at hmhco.com/fieldtrips

The Ultimate Online and Offline Program Experience

Teachers can look forward to accessing HMH Science Dimensions

on Ed: Your Friend in Learning. Ed is a new online learning system

that combines the best of technology, HMH content, and instruction

to personalize the teaching and learning experience for every teacher your friend i fw""IMj
and student. Ed is designed to be a friend to learners while supporting

teachers and simplifying their instructional practice.

Additionally, program content can be accessed offline through the

HMH Player®app. This allows for or /v PLAYER®

in learning environments and with the wide
variety of technology that students have at home.



Three-Dimensional
Learning Made Simple

HMH Science Dimensions expertly weaves the
Three Dimensions of Learning into each lesson

in order to meet the Performance Expectations
(PEs). This braided approach takes the burden off
you while ensuring a high-quality 3D learning
experience for your students.

3D Learning Objective

Students use a model to show how, in nuclear processes, the total
number of particles is conserved and to explore how the sun is
changing and will burn out over a lifespan of approximately 10
billion years. They analyze a graph to construct an explanation

LESSON 2 Engage - Explore/Explain - Elaborate « Evaluate

about the changes in the sun’s energy output over time. Finally,

EXPLORATION 1 Ene and the Sun students describe the kinds of information and observations used to

determine the changes of energy and matter in the sun.

Energy and the Sun

3D Learning Objective

Students use a model to show how, in nuclear processes, the total
number of particles is conserved and to explore how the sun is
changing and will burn out over a lifespan of approximately 10
‘The sun is Earth's nearest and best studied star. Not all stars share the sun's billion years. They analyze a graph to construct an explanation

e ond whatthey about the changes in the sun’s energy output over time. Finall
about he s to stars i general 9 9y outpu ally,

students describe the kinds of information and observations used to

y determine the changes of energy and matter in the sun.
Solar Fusion 9 L7

h iife cycle, = i
later in this lesson. A star high its OE Examine each step of the

L . . .
P Inthe process , energy onprocs shoun n Figure . Differentiate Instruction
is released as nuclei combine to form a larger nucleus. Fusion in the sun and other stars hichstepreleses the most and 3 D L . o b ° °
‘ m sttt | Extra Support Workingnsmall groups, have tudents st up earning Objectives

begins when

s hogen e fewest artces? Rank theseps dominoes in a branching chain so that each domino will hit and
one neutron inits nucl hydrogen b eastogreaten. . knock over two more dominoes. Tell students that the dominoes .
atoms to produce helium, subatomic particles, and the release of energy. i 9 At sy S A Eac h | esson has uni q ue
knock over the first domino and watch the cascading chain. . .
Ask them to discuss and share their observations. Emphasize to interrelated 3D Learni ng
students, however, that the dominoes represent the exponential . . .
increase in energy that occurs during fusion. In the sun, objectlves th atcan be fo un d 18]
hydrogen atoms join together or fuse to form helium. . . .
the Teacher Edition. The objective
Energy and Matter H
B erersy is generated from the SEPs,
In nuclear processes, atoms are not conserved, but the total number . .
of protons plus neutrons is conserved. Make sure that students CCCS, an d D C | S asSsOocCl ated WI th
examine each step in the diagram carefully to see that the number of .
protons and neutrons is conserved even though they are arranged the Performance Expectations
ot w2 - differently coming in and out. | d h K h
correlated to the unit. These
When  star'ssupply o hydrogen runs ow th star beginstofuse heium nto heavier 4 EVIDENCE NOTEBOOK R
o aonee et oy Haher o e e e © Each step releases an increasing amount of energy, so custom stepping-stone
:f::f:;::z:‘:Z‘T’E':':’:::"';:‘i::‘“:‘ :";'fj' 5‘:;:::"“ occur during the lfetime that Step 1 releases the least energy and Step 3 releases . .
e the most. objectives ensure that the
[0)
lessons cover 100% of the NGSS
oz 2 material associated with the PEs.

Lesson2 Stars 253

Earth & Space Science Teacher Edition

Enrich the Learning Experience

Additional Collaboration; Differentiate Instruction; Formative
Assessment; and Claims, Evidence, and Reasoning
suggestions provide a wealth of support and resources.



Clearly Labeled
NGSS References

The NGSS labeling in the
Teacher Edition clearly
identifies all the PEs, SEPs,
DCls, and CCCs of NGSS,
including the math and ELA
connections. This helps
educators identify the
standards that are being

LESSON 3

The Universe

Building to the Performance Expectation(s)

The learning experiences in this lesson prepare students for mastery of:
HS-ES$1-2 Construct an explanation of the Big Bang theory HS-ESS1-3 Communicate scientific ideas about the way stars,
t

based on astronomical evidence of light spectra, motion o

over their e cycle, produce elements,

distant galaxies, and composition of matter in the universe.

° Trace Tool to the NGSS

Go online to view the complete

coverage of standards across

lessons, units, and grade levels.

Science &
Engineering
Practices

Developing and Using Models
Develop, revise, and/or use a model
based on evidence to lustrate and/
or predict the relationships between
systems or between components of a
system.

Obtaining, Evaluating, and
Communicating Information
‘Communicate scientific and/or
technical information or ideas (e.g.
about phenomena and/or the process
of development and the design and
performance of a proposed process or
system) in multiple formats (i, orally,

Disciplinary
Core Ideas

ESST.A The Universe and lts Stars

Crosscutting
Concepts

The study of stars'light spectra and brightness is used to identify
elements of stars, their movements, and their distances from Earth. [HS-£551-3]

ESS1.A The Universe and Its Stars.

The Big Bang theory is supported by observations of distant galaxies receding
from our own, of the measured composition of stars and non-stellar gases, and of
the maps of spectra of radiation (cosmic

that still fills the universe. [HS-ES51-2]

ESS1.A The Universe and Its Stars.

Other than the hydrogen and helium formed at the time of the Big Bang, nuclear
fusion within stars produces all atomic nuclei lighter than and including iron, and
the process releases electromagnetic energy. Heavier elements are produced
when certain massive stars achieve a supernova stage and explode. [HS-ESS1-2]

Scale, Proportion, and Quantity
The fa

and quantity at which it occurs.

Energy and Matter

In nuclear processes, atoms are not
conserved, but the total number of
protons plus neutrons is conserved.

9 o is
dependent on the scale, proportion,

14dE

o
o
a
2
5

@

graphically, textually, mathematically). [HS-ESS1-3)

covered in any given lesson.

CONNECTIONS TO MATH

HSN-QA.1 Use units as a way to understand scale; interpret the scale in graphs
and data displays. technical texts, attending to important distinctions the author makes and to any
HSN-QA.2 Define appropriate quantities for the purpose of descriptive gaps or inconsistencies in the account.

modeling. WHST.9-12.2 Wiite informative/explanatory texts, including the narration of
historical events, scientific procedures/ experiments, or technical processes.

@ CONNECTIONS TO ENGLISH LANGUAGE ARTS

RST.11-12.1 Cite specific textual evidence to support analysis of science and

HSN-QA.3 Choose a level of accuracy appropriate to limitations when reporting
quantities,
MP.4 Model with mathematics.

270A Unit5 Space

Earth & Space Science Teacher Edition

Incorporate English Language Arts and Math Connections

Strong math and reading skills are essential to ensuring STEM learning and
science literacy. HMH Science Dimensions offers Common Core Math and ELA
connections throughout the curriculum.

Utilize the 5E Model —>

The Teacher Edition (online
and print) is organized around
the familiar 5E instructional
model. This helps to lower the
learning curve and provide a
solid foundation upon which to
build an NGSS curriculum.

LESSON 3 Engage - Explore/Explain - Elaborate « Evaluate

EXPLORATION 2 Patterns in the Universe, continued

———> Physical Science Connection
Patterns of Motion Prior to class, find an image showing the
effect of magnetic fields on iron pilings. Display the image, and ask
students to explain the principle behind the image. Correct student
misconceptions as needed. Then, display the image in Figure 13.
Ask students to compare how the two Images are similar. Pose the

Patterns in Motion

You know that the moon orbits Earth and the Earth-moon system orbits the sun,
"

length of an Earth day. d orbi d
throughout the universe, and the observed motion results from the gravitational
attraction that formed these objects.

question: How does the similarity show that natural laws produce
similar patterns in the universe? Discuss. Find other examples of
patterns of motion, such as vortices generated by water and air and
ripples created by objects dropped in a still body of water.

m ESS1.A The Universe and Its Stars ,

Have small student groups work together to complete a
Cause-and-Effect Diagram showing how patterns of motion apply
to the Big Bang Theory.

FIGURE 12:

much ke Earth's otation onits axis.

I sarumwsrinGs Ringsof iand [ v wa B euacknois
‘ocky mateialrbit Satum abou heicenter ol rotates about acenral s,

Cross-Curricular
Integration

Explain Descibe the
paterns of motion you
ave leamed about and valuate

Collaboration

Write Fast Pose the question: How might a photograph of
o P .
the entire universe resemble the images shown in Figure 13? e evoutonof e canbe obsered ror examote, Dol
What caption would explain the pattern of motion shown in the unvrse H pattern of motion in resultof
the image? Give students three minutes to write a response. ‘:9 Big Bang.

The TE provides connections

to other science disciplines, e R SR e
like Physical Science and =
Chemistry, within each lesson.
Additionally, at the unit level,
Unit Connections provide ideas
for cross-curricular projects
in engineering, social studies,
computer science, and more.

closerto the eq
the

complete a 360° i It the object
flattens i the polar regions over time. Perfectly spherical objects are rarely observed in

otation is common.

another object.

EVIDENCE NOTEBOOK

@ students should recognize that objects found throughout
the universe rotate and orbit around other objects as a result
of gravitational attraction. Moons orbit planets; planets orbit
stars. Objects such as planets, stars, and even galaxies and
black holes also rotate around a central axis as a result of

iron fings isaffected
byabar magnet.

gravitational attraction. These patterns of motion provide
can also be seen in the acceleration of matter from the point

CARADAS W s Uity oAb, el AS SO0 ESA B AS)

of the universe’s initial formation, or birth, in the Big Bang.
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Unmatched Professional Support
Helps You Transition with Ease

An NGSS curriculum requires a significantly different approach to teaching science, and although this new
approach may be challenging, its rewards are immediate. HMH provides the support you need to make
the transition to a student-centered, NGSS style of teaching.

- Grades -8 > Earth > Performance Expectations NOHMH

Understand Where Your Instruction Fits

» The HMH Science Dimensions Trace Tool to the NGSS
helps you make sense of the standards, understand how they
connect and spiral from one grade to another, and identify
HMH resources to support your NGSS-based instruction.

You can trace the standards by PEs, SEPs, CCCs, or DCls.
When you click on a standard, you can view where in the
program that standard is covered.

But the Trace Tool is more powerful than a typical
correlation—it also shows you how each standard and each
- ST—— dimension spirals throughout the entire K-12 sequence.
HMH Science Dimensions™ See at a glance what students should know already and what
Tince Tool {o fhe NGBS you're preparing them for.

This focd wil hedp you maike sanss of NGSS, how & connects and
‘Spiral roem 0N Gk D 10 RO, e whit HUH provides 10
suppot your NGSS based instrucson.

See NGSS in Action

Embedded professional development videos help teachers better
prepare for this new approach to science education. Just-in-time videos
featuring our dynamic consulting authors guide teachers through the
key approaches that ensure NGSS success.

» Foundation videos help educators and parents better understand

NGSS, as well as the background that led up to their development. e —

» Engineering videos support educators as they incorporate the I
design process into their classrooms. T

» Challenging Content videos for Grades 6-12 help educators know Professional
how to address specific content areas that students tend to struggle Support Videos
with inan NGSS curriculum.

Challenging Content

Earth and
Space Science
» Labs & Classroom Practice videos for Grades 9-12 provide

suggestions for educators on how to implement NGSS curriculum.




The Support You Need—\\When You Need It

Our comprehensive Professional Learning solutions for leaders, teachers, and
families are data- and evidence-driven, mapped to your goals, centered around
your students, and delivered by master educators. These tailored, flexible
solutions were designed with one goal in mind: to help you more effectively
prepare students for the Next Generation Science Standards.

Start Strong, Finish Stronger

A Getting Started with HMH Science Dimensions course will orient you to the program
materials and technology, examine the instructional routines, help you support differentiation,
and provide effective whole- and small-group instruction.

Need additional support with technology? Our technical services team can help you plan,
prepare, implement, and optimize your technology so you can get the most out of HMH Science
Dimensions digital tools. We will help to enhance your technology with learning management
system interoperability, rostering, and single sign on within your environment.

Build Capacity, Ensure Success with In-Classroom Support

Our professional learning will provide you with a deeper focus on three-dimensional learning,
in-class support to facilitate instructional strategies and routines, and confidence in your
transition to the NGSS.

You’ll get additional support with our Team and Individual Coaching. We’'ll be there to help
you plan your lessons and model how to incorporate instructional strategies that help students
master the Next Generation Science Standards.

« Ask questions, investigate and test ideas
+ Collaborate, state claims and find resolutions

v/ Think like scientists

Proven Results

In 2014, 80% of teachers reported that
coaching significantly strengthened
their classroom instruction.

Based on national survey data collected from
teachers who received coaching from HMH
during the 2014-2015 school year

Percent

For more information, please visit us at hmhco.com/professionalservices
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Program Components

With its cohesive, spiraled approach to meeting
the new standards, HMH Science Dimensions

Student Resources Print Online

Student Edition
(includes Thing Explainer illustrations)

provides a consistent and engaging experience

Student Edition, Interactive Online Edition from kindergarten through high school. HMH

‘ Science Dimensions for Grades K-5 is available
Math Handbook N
as a softcover, consumable write-in worktext
Bl LEMEVEEEATS MEMEI00 for each grade, while Grades 6-8 content
Science and Engineering Practices Handbook : is available as 12 modules for Life Science,
Crosscutting Concepts Handbook . Earth & Space Science, Physical Science, and
You Solve It! Simulations -_ Engineering. HMH Science Dimensions for

Thing Explainer illustrations from Randall Munroe high school includes Biology, Earth & Space
CliffsNotes On the Job videos Science, Chemistry, and Physics. (Chemistry

and Physics will be available in 2018.)

Teacher Resources AT e The high school Student Editions are available

Teacher Edition : : as hardcover textbooks.
Teacher Edition, Interactive Online Edition .

Google Expeditions Teacher Guide ‘ ‘

Assessment Guide (including
Performance-Based Assessments)

Online Assessment with Item Banks

Three Ways to Learn More about
This Groundbreaking New Program:

sciENCEDIMENSIONS
HMH SCIENCE EMGINEERING & SCIEMCE

0 Visit hmhco.com/ScienceDimensions
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To request an online preview, go to: ViZapa 5

hmhco.com/MeetEd

Connect with us:

" Google®and Google Cardboard are trademarks or registered trademarks of Google Inc. HMH Science Dimensions™,
’ n m @ YOH Tlll]e #HMHScience HMH Player® HMH®, and Houghton Mifflin Harcourt® are trademarks or registered trademarks of Houghton Mifflin Harcourt.
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