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Print & Digital Curriculum

HMH Science Dimensions™ provides the richest NGSS-based 3D learning experiences
available. Whether you choose print, digital, or a combination approach, students will
be ready to succeed at the Performance Expectations.

BOTH PATHS OFFER

Parallel Lesson Content Engineering Activities

Hands-on Investigations Collaborative Learning

5E Learning Model Assessment

Math & ELA Connections Unit Performance Task
Evidence Notebooking Three-Dimensional Learning

PRINT PATH DIGITAL PATH
High school Biology builds interest The robust interactive online
with a hardcover text enlivened by Student Edition contains all the
cartoons from Randall Munroe’s content from the print books,
Thing Explainer. enhanced with high-interest

interactive elements!

EXPLORATION 1

Introduction to Ecosystems
[ d IV o mi xAw
X p e phnts, insects, and smll maml, such 35 i

[ ———

............................



Digital? Print? It’s Your Choice!

Because both the digital and print paths include the same content, your learners can
follow any path to the Performance Expectations that you designate. Leverage digital for
small-group work, flipped classrooms, learning centers, and 1:1 technology situations.

Lesson DIGITAL

o

Lesson Assessment DIGITAL

Unit Assessment DIGITAL

o

Unit Performance Task e\

You Solve It! Simulations DIGITAL

Whether you use the print book or the online interactive Student Edition, your students will
encounter plenty of opportunities for science and engineering practices, small-group
work, and collaborative projects!



HMH Science

Dimensions
Designed—not aligned—for NGSS!

HMH Science Dimensions" Biology was built for you from the ground up to
authentically and effectively address both the spirit and the letter of the Next
Generation Science Standards (NGSS)*.

The Digital Advantage

HMH Science Dimensions Biology incorporates highly motivating
interactive digital elements, like animations, videos, simulations, and
more. This approach allows the program to harness the power of
technology, so that students are more engaged, resulting in a more
effective learning experience. Throughout this walkthrough, note

14c} v DIGITAL ADVANTAGE BEE@ilelatNalle[glife]giilglofial=

interactive elements designed to optimize learning.

NEXT GENERATION

NCE

ARDS

*Next Generation Science Standards and logo are registered trademarks of Achieve. Neither c
Achieve nor the lead states and partners that developed the Next Generation Science STAN
Standards was involved in the production of, and does not endorse, this product.




Three-Dimensional Learning

Any curriculum based on the NGSS must integrate the Science and Engineering Practices, Crosscutting
Concepts, and Disciplinary Core Ideas (the Three Dimensions of Learning) throughout all lessons. HMH
Science Dimensions intertwines the Three Dimensions into a cohesive, braided approach that ensures

students will increase science proficiency.

Science and
Engineering Practices

Crosscutting Concepts

Disciplinary Core Ideas

Three Dimensions of Learning

Lesson Structure—the 5E Model

HMH Science Dimensions consists of units containing closely related lessons.

Each lesson is built around the familiar 5E instructional model, endorsed by NGSS thought leaders.
We've overlaid the Claims/Evidence/Reasoning learning model below with the 5Es to give you a
better understanding of how a pedagogy driven by NGSS aligns to the 5Es.

ELABORATE mVamWaa c\/A| UATE

o

ENGAGE Stimulated to engage with a discrepant
phenomenon or puzzling question, students begin each

lesson by making connections to the real world around them.

EXPLORE Inspired to explore new concepts and gather
evidence, they learn actively through a variety of activities
and resources.

EXPLAIN Challenged to explain and test their ideas and
claims, students become skilled at reasoning about how well
their evidence supports their claims.

ELABORATE Motivated to extend their new learning,
students apply this knowledge in different situations to
deepen understanding.

EVALUATE Enabled to evaluate how their understanding
has changed, students are supported by a progression of
formative and summative activities during the lesson.

CLAIMS Students hypothesize a model or
explanation to the puzzle or problem presented. By
evaluating their own mental models, students are
prepared to study the phenomenon.

EVIDENCE Students perform experiments and
pursue several methods of scientific inquiry to
gather data and explore their model.

REASONING Armed with real data related to the
initial phenomenon or problem, students draw
conclusions and adjust models.



CLAIMS EVIDENCE REASONING

ENGAGE

Every lesson starts with an Engage
opportunity that asks: Can You
Explain It? The Engage section
involves a phenomenon to explain,

a problem to solve, or a discrepant

event to spark students’ curiosity.

As students state claims, they begin

to analyze their assumptions and G -
ideas, preparing for the learning o
experiences that follow.

body need fuel. Most

Foracaror
energy in the chemical bonds of the fuel must be released. A cor

predict

sbout the lanet i orderto rfine your lst?

Print Student Edition

Predict Howisthe processoffuel combustion n a car engine similar to and diferent
from the way the ellsn your by release energy stored n fuel?

Create a model that demonstrates how energy flows in this terrarium.
Your model should show how light energy, chemical energy, and heat
are transferred in terms of photosynthesis and cellular respiration.

COHIAe=0aH
energy flow

DIGITAL ADVANTAGE

Interactive lllustrations

The interactive nature of online illustrations
maximizes student engagement. HMH Science
Dimensions Biology encourages learners

to interact with images online. The digital
delivery platform also allows students to collect
evidence and save it all online. Students are
also able to share their work with their teacher.

Interactive Online Student Edition

EXPLORE >& EXPLAIN & ELABORATE D& EVALUATE SEESESEOTSSEOS<  Three Dimensions of Learning
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CLAIMS EVIDENCE REASONING

ENGAGE ELABORATE >& EVALUATE

EXPLORATION 2

EXPLORE & EXPLAIN

S0 far y¢ that plants
. stored in the chemical bonds of sugar molecules. But, how does this transformation of
In the next phases of the 5E model, a series of p i — :
transfer light energy to energy-carrying molecules called ATP and NADPH. Cells use
these molecul for cell pr . In plant cells, to

related Explore & Explain activities are organized as

FIGURES: Ty

Predict How do you think
and NADPH plant celstransfer energy

Explorations. During these activities, learners embark | i
p ' g . . ) o + @ - I crrying molecules ATP and NADPH?
on a discovery process of gathering evidence to either -
. . NADP* + + 2 (e) - [NEBEE
support or challenge their claims through:

Stages of Photosynthesis

L] h d - t. .t. d | b Photc the be broke 1to two st -~ the light-d dent ti d
ands-on activities ana labs RSN M
data analysis

across the membrane of the thylakoids, which are stacked inside the chloroplast. The
N M N £ chloroplast. How does alternating
instructional diagrams s

light-independent reactions take place in the stroma, the area outside the thylakoids
i light-independent reactions help

i the cell conserve energy and
i matter? Cite evidence from the
% diagram to support your answer.

Gather Evidence

* informative videos
* immersive virtual activities o

reactions reactions

Throughout the lesson, students are prompted to l —
record their evidence using Evidence Notebooks
where appropriate. e e

Lesson 1 Photosynthesis 121

Student-directed formative assessments embedded in
the lesson help students assess the evidence they gather.
They also share their evidence with peers and collaborate

Print Student Edition

on the activities.

The Light-Dependent Reactions

D I G I TA L A DVA N TAG E The light-dependent reactions are the photo part of photosynthesis. The

main functions of the light-dependent reactions are to capture and

transfer energy. Chlorophyll and other light-absorbing molecules capture

energy from sunlight. The light energy is then transferred in the thylakoid
by two groups lled lland

. .
| 2 I C h M e d I a photosystem |. They are named for the order in which they were
discovered, and not the order in which they occur.

dent reactions, which
1. Explore th tion to learn

The audio and motion aspects of multimedia help learners
visualize and see the Three Dimensions of Learning in action.
Adding motion and context helps learners relate to and
internalize the concepts portrayed.

Put these steps in order to illustrate how energy is transferred from light to

ATP in the light-dependent reactions of photosynthesis.

Interactive Online Student Edition
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CLAIMS EVIDENCE REASONING

EXPLAIN

ENGAGE

EXPLORE & EXPLAIN

Crosscutting Concepts

In each lesson, important Crosscutting Concepts

are called out via a special feature and icon.
Students are asked to dive deeper into the
intelligent patterns of life, including:

* Energy and Matter

 Cause and Effect

* Scale, Proportion, and Quantity
* Systems and System Models
Structure and Function
Stability and Change

ELABORATE & EVALUATE ST ETS<  Three Dimensions of Learning

\USE AND EFFECT

Excess Fertilizer

In many cities, residents over-ertilize their lawns. The
excess nitrogen and phosphorus are washed into
lakes, streams, and ponds and can lead to
eutrophication. Some cities make efforts to educate
their citizens about how to test their sol, so they apply
just the right amount of nutrients when fertlizing their
lawns.

Scale, Propor

and Quantity
Bacteria are microscopic organisms,
but they are essential to life on
Earth. Using evidence from the
nitrogen cycle, explain how the
microscopic fixation of nitrogen can
have such a large impact on life.

Place these events in the correct order to show the cause and effect
relationships that lead to eutrophication:

1. people over-fertiize their lawns

2. algae die and are broken down by decomposers

T—
algae

lack of oxygen causes fish and other aquatic organisms to

3:-0 Energy and Matter

fer runs off into lakes and streams

h is can be modeled in

[ For example,a
chemical equation is one way to represent photosynthesis.

Model Drawa plant

and abel the inputs and £
outputs of photosynthesis.
Where should the labels for
enzymes and light be placed?

enzymes
6C0, +6H,0 T 60,+CH,0, }take in oxygen for celular respiration
This model shows the inputs and outputs as reactants and products. The multiple
arrows indicate that the process of photosynthesis has many steps. Light and
enzymes are placed over the arrows to indicate that they must be present for this
reaction to take place. In this equation, carbon dioxide and water are reactants,

and oxygen and gl products. Plant cells use g complex

carbohydrates such as starch and cellulose, which the plant uses for growth and

development
§>o Cause and Effect

Analyzing Human Impacts

FIGURE 6: Discarded plastics pollute Bicaz Lake in Romania

Human activities impact ecosystems, sometimes in severe
‘ways. We produce wastes, such as plastics, that are a
major source of pollution. Humans destroy habitats to
build cities, grow crops, and mine resources. Most of these
ities impair the air, water, soil,and bi ity i
ecosystems. How do you impact your ecosystem?

EXPLORE & EXPLAIN

Language Arts and Math

Connections and Data Analysis

Being science literate requires a strong
foundation in English language arts and
math. So HMH Science Dimensions
Biology includes strong connections to
these disciplines. These features, called
Language Arts Connection, Math
Connection, and Data Analysis, offer
activities that are integral to the core
objectives of the lesson.

@ Energy Calculations

SAMPLE PROBLEM  Energy can (ca d joules (1)
Acaterpillar consumes 1000 J of energy from the plant it eats. However, the
caterpillar cannot digest all the plant matter, 50 500 J of energy are lost as bodily

te. Additi 0 of used for metabolism. What

9 caterpillar to , or growth?

FIGURE 16: A caterpillar loses a
large amount of the energy it food 100)

FIGURE 2: Earth's h bs and reflect: is.

Solar Radiation
ide the amountof

When solar radiation enters Earth's atmosphere, about tiply by 100 percent

23 percent is absorbed in the atmosphere and about 48

percentis absorbed at the surface.

Print
Student
Edition

& Collaborate Witha partner discuss these questions:
Ifenergyis onserved, what percent ofthe solar energy
should be reflected backinto space? How do you think
arth' ecosystems would be different if more orfess solar
radiation was reflected by the atmosphere?

[} LANGUAGE ARTS CONNECTION

Carry out further research to learn more about these variations in
photosynthesis. Prepare a presentation to explain the differences between
C3, C4, and CAM plants. In your presentation, include information about
how each type of plant carries out photosynthesis, and how these
differences help plants survive in different environments. Use text, visuals,
and interactive components to make the concepts in your presentation
engaging and easy to understand.

*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 was involved in the production of, and does not endorse, this product.
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CLAIMS EVIDENCE REASONING

ENGAGE ELABORATE >& EVALUATE

Hands-On Lab
Cellular Respiration and Exercise

EXPLORE & EXPLAIN e

of cellular

Predict

accry

CONTINUE YOUR EXPLORATION h the straw.

i tube, or beaker

of addressing the Science and oo oAb Proceese e prrers s
Engineering Practices of NGSS*. oy T So—"
HMH Science Dimensions Biology ousere ——

offers plenty of Hands-On Labs

that encourage students to gather - -

2. Using the funne ater into the botle. Dry the funnel.

their own evidence. S -

i

quclycovr the botlewith e b
: ExploreOnline O
Hll & Hands-on Lab

e piscd e he g ke, et e he

Investigat.ing the

=3 Effect of Light
Sources on the Rate of
Photosynthesis magine you
wanted to optimize the rate of
oxygen production by plants in a
school or office building. What
light source would you use? Go
online to investigate how the rate
of photosynthesis is affected by
different wavelengths of light.

ET——

the ball your

e

Print Student Edition

EXPLORE & EXPLAIN MoDEL

Draw a plant and label the inputs and outputs of photosynthesis.

S Cle n Ce N Ote boo ks a n d J O u rn a |S Where should the labels for enzymes and light be placed?

While completing the variety of data gathering T
activities within a lesson, students are often

. What information do scientists need in order to determine how much
prompted to MOdEl, Gather EVIdencel energy is converted into biomass at different trophic levels?
Explain, and Analyze their findings. These
writing prompts encourage students to act like S
scientists by handling data like a scientist.

Summarize the evidence that you have gathered to explain how bonds are

rearranged and energy is transferred in the process of cellular respiration.

1 Cite evidence to support the claim that bonds are broken and new

ANALYZE bonds are formed in each stage of cellular respiration.

2 Explain how energy is transferred from the bonds of food molecules
Is energy conserved in this system? In your analysis, use the amount of to cellular processes
energy transferred to explain why the energy model is shaped like a
pyramid.



CLAIMS EVIDENCE REASONING

ENGAGE =& EXPLORE >& EXPLAIN

= ELABORATE B

ELABORATE

Take It Further and Continue
Your Exploration

To promote interest in science and prepare students for
college and careers in engineering and science, we’ve added
a Take It Further or Continue Your Exploration feature
to EVERY lesson. These features relate science to students’
own lives and futures, inspiring their interestin STEM. The
Guided Research feature provides students with tips on

CONTINUE YOUR EXPLORATION

Guided Research

Evaluating Solutions to Human Impacts

Scientists and engineers are working

FIGURE 14:

has one of the largest impacts on these
cycles. Finding altemnatives to fossil
fuel energy is key to decreasing human
impact and making lasting changes.

Currently engineers and scientists
ter,

many questions when they consider
implementing new energy sources such
as these, including:

losing quality?

 Safety - s the solution safe for
humans and other living things?

 Reliability - Is the solution going

electricty.

conditions? Will it need large
amounts of upkeep to be maintained
overtime?

does the solution impact the

‘environment? Are there any
concerns about these impacts?

@ Language Arts Connection
Choose analtemative enery

soutceand esearch how it impactsthe

biogeochemical and hydrologic ycesor

impacts - How

lution
solve the h

how

needs of those who will use the new
eeeeeeeeeeeee

qdes
tesearch. Explain how the alterative
energy source willvork for human

d cultures? Are there any.

s such

1, elabily

 how it

Gather evidence

EVALUATE ST <  Three Dimensions of Learning

evidence from each source.

how to consider research questions, analyze evidence, and
. . THE LUNGS OF THE PLANET ES

prepare responses in the forms of presentations or papers,

thus further strengthening their language arts skills.

9

[ —

Go online to choose one.
NITROGEN FIXATION e

168 Unit3 Matterand Energy i Lving Systems

Print Student Edition

DIGITAL ADVANTAGE

TAKE IT FURTHER

Choose one of the paths below to continue your exploration.

Student’s Choice: Take It Further

Digital delivery allows for more student choice than C[E e vl C[E e
in print. Nowhere is this more evident than the

Take It Further and Continue Your Exploration The Golor of Plants on Other Planets
(Elaborate) portion of the lesson. Online, students e

asked are *Could pl
other

have several options to choose from, one of ety your
which is sure to capture their interest. e

planets?” and,

type of star,
i the p

Tip  Use Media in a Presentation

Amultimedia presentation combines text, sounds, and images. A
successful multimedia presentation includes:
« aclearand consistent focus
« ideas that are presented clearly and logically
« graphics, text, music, video, and sounds that support key points
« an organization that is appropriate to it’s purpose and audience



CLAIMS EVIDENCE REASONING

OO OOTOOE ENGAGE € EXPLORE >E EXPLAIN & ELABORATE g

EVALUATE

CAN YOU EXPLAIN IT?

rrrrrr

Lesson Self-Check

EVALUATE

All the students’ learning experiences
come together in the Evaluate section.

CAN YOU EXPLAIN IT?

humans

Students revisit the puzzling occurrence
or intriguing problem they made a

tand light.
CHCHOH +0, — — — 2€0, + 3H0 + heat

the body

claim about in the Engage section. As

CH,0, +60, = — —6C0, + 6H,0 + heat + ATP

(] G i demonstated thatclllar

students progress through the lesson,
they gathered evidence throughout the

Answer the following questions

Explore and Explain sections. When

;;;;;;;

they reach Evaluate, students return to
their and evaluate the

Print Student Edition
they gather. They how the

evidence supports or challenges their
claim, thereby strengthening their

understanding of the science.

Which of these effects are most likely to result if photosynthesis were
no longer possible on Earth?

D I G ITA L A DVA N TAG E A. Consumers would not have an energy source.

Consumers would begin producing their own
energy.

The amount of oxygen produced would decrease.

Formative Assessment with
Instant Feedback

The amount of carbon dioxide in the atmosphere
would increase.

Producers would be g e ee e S s e
of producing it.

Online delivery of assessments can provide
instant feedback. This allows learners to truly take

charge of their learning by monitoring their progress Interactive Online
. . . . Student Edition
while actively engaging with the lesson.

Scaffolded Formative Assessment

Use the stages of photosynthesis model above to complete this
statement

Online learning allows scaffolded formative assessment. By responding
to questions with limited-response options, students gradually increase
their understanding of concepts. In these examples, students are given

t to the light-independent reactions. In the light-independent

reactions. v | gas s an input. and

a choice of answers or an example of a possible answer.



CLAIMS EVIDENCE REASONING

ENGAGE =& EXPLORE >& EXPLAIN & ELABORATE Three Dimensions of Learning

EVALUATE

Formative Assessment

Lesson Formative Assessment

The interactive nature of the lessons

provides constant formative assessment, but
additional formative assessment is provided
in the Self-Check and Checkpoints at the
end of each lesson. As is true throughout

the program’s lessons, the assessment

fully integrates all three dimensions of

Print Student
Edition

science learning—Crosscutting Concepts,
Disciplinary Core Ideas, and Science and

Engineering Practices.

Unit Formative Assessment

At the end of each Unit, learners have access to the Unit RN =t 2
Practice and Review. This formative assessment covers the i e

) H
same three dimensions of learning for the entire Unit.

Summative Assessment w

Each Unit includes a Unit Project and a separate Performance
Task so students can demonstrate the NGSS* Performance
Expectation competency using the Claims/Evidence/
Reasoning approach they practiced using in the lessons.

The authentic and practical application of student learning creates
a full three-dimensional science learning experience, addressing
Science and Engineering Practices, Disciplinary Core Ideas, and

isadversely ffecting thelake ecosystem Yourpresentation | solution

Crosscutting Concepts.

Bottle Biome

How do energy and matter cycle through a closed system such as the Earth system?

Many performance-based activities are designed around
STEM applications and the Engineering Design Process. i b and wesige v il and il soiewih el

being added to the system. Can you explain how the bottle represents Earth?

*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 was involved in the production of, and does not endorse, this product.



Unigque Digital Simulations
Reinforce Three-Dimensional Learning
and Claims/Evidence/Reasoning

v DIGITAL ADVANTAGE

You Solve It! Open-ended Simulations

You Solve It! simulations involve a rich data-gathering or problem-solving exploration that goes far
beyond requiring merely a single right answer. Available as part of the digital path, these unparalleled
NGSS-centric open-ended simulations support the Claims/Evidence/Reasoning instructional model
and allow students to answer questions and solve problems in their own way.

e B

\_ /
Overview
This provides context and some basic instructions
on using the open-ended simulation.

e B

\_ /

Simulation

This open-ended simulation gives students FULL
control. They make their own choices on how to
gather evidence or achieve a solution.

-

Support

The Support section reminds students of the
NGSS connections, such as relevant SEPs,
DCls, and CCCs. It also provides helpful
background information and instruction on
how to control the simulation.

Notes/Report

Students can jot notes about their
evidence and reasoning for later creating a
report about their claim. They can restart
their work at home or on the go when they
log into their online Student Edition with
any compatible device.



The Teacher

LESSON 1

E d Itl oNn— Photosynthesis

Building to the Performance Expectations

The learning experiences in this lesson prepare students o T TS

for mastery of:

PEHS-LS1-5 Useamodelto PEHS-LS2+5 Devel el ol Go online to view the complete
. coverage of standards across

transforms light energy into stored ch . respiration in the cycling of carbon
among the biosphere, atmosphere, hydrosphere, and geosphere.

L]
Science & Disciplinary ccc Crosscutting
O I I I pa I I IO l Engineering Core Ideas Concepts

lessons, units, and grade levels.

Practices

Developing and Using Models L52.B Cycles of Matter and Energy Transfer in Ecosystems Systems and System Models
Use amodel based on evidence to d n (including provide Models (eg. physical, mathematical,
illustrate the relationships between most of the energy for life processes. (HS-L52-3) computer models) can be used to
systems or between components of a simulate systems and interactions—
system. Ls1.c including energy, matter, and

14 information flows—within and between
systems at different scales. (HS-LS2-5)

y
energy d chemical energy by
ing plus water into sugars plus released oxygen.

PS3.D Energy in Chemical Processes

ang © The main way that solar energy is captured and stored on Earth is through the E::""”;::fe':;“';" dmattering
e |eacher ITIon IS ‘complex chemical process known as photosynthesis. (secondary to HS-L52-5) Syotom cam b doaribed in trms of

energy and matter flows into, out

of, and within that system. (HS-LS1-5),

designed to easily guide

Energy and Matter

you through an NGSS* .
| esson o rg an ized aroun d CONNECTION TO MATH [ CONNECTIONS TO ENGLISH LANGUAGE ARTS

MP2 Reason abstractly and quantitatively RST.11-12.1 Cite specific textual evidence to support analysis of science and
technical texts, attending to important distinctions the author makes and to any

the 5E model

116A  Unit 3: Matter and Energy in Living Systems

LESSON4  Engage - Explore/Explain

EXPLORATION 1 Matter Cycles Through Ecosystems

3D Learning Objective 3D Learning Objectives

Matter Cycles Through Ecosystems chemical elements are recombined n different ways to form

different products, and use models to lustrate relationships

of how eneray drives the cycling of matter within and between

Using the program’s customized 3D Learning

[5] Math Connection
MP2 Reason abstractly and quantitatively.

Objective and clearly labeled Disciplinary Core

e SR Ideas, Crosscutting Concepts, and Science
e i e o and Engineering Practices, educators can keep

o W T track of the specific standards that students are
S T covering at any given point in the lesson.

{E EviDENCE NOTEBOOK
© Alofthe matteon Earts hs been hereforblions ofyears.
Ietravels within system cyces trough th atmosphere.
geosphere hydrosphere, and biosphere.

Lesson 4 Cycling of Matter and Energy in Ecosystems 159

Hands-On Lab
Nitrogen Fixation
oot nodle,
3D Learning Objective ﬂ B cosrucin Epinains
Students learn that as matter and energy flow through an ecosystem o plaing legumes ina ik anhelp rext years cros.
chemical elements are recombined in different ways to form online EhisckiTbackris
different products, and use models to illustrate relationships E [ Eneray and Matter e“nw“i:“” -
between components of a system. Students construct explanations withi and between ystems, Sk ‘
of how energy drives the cycling of matter within and between & evosee noresoox o
systems. A R

environment for the fish Bacteria change ammonium nto
nirae throughntrfction lnts convert itate into
usefl compounds such as amino acids.

© Vhen egumes,such s afala, peas, and beans,are
harvested or removed rom theecosystem, they ae not
removed from the itrogen cyle. The itrogen nthe
Tegumes might e removed from the soi ntha ecosystem,
butthe itogen i reocated o the bodies of the oganisms
that consume the legume. The nitrogen in that rganism vill
bereturned to the environment in waste products ind when
the organism dies and decomposes. All of thse processes
srepartof the itogen cycle.

164 Unit3 Matter and Energy in Living Systems

*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 was involved in the production of, and does not endorse, this product.



3D ltem Analysis

The 3D Item Analysis in the
Unit Review identifies the
associated Three Dimensions
of Learning for EACH review
question. This helps educators
assess students’ knowledge of
each component of the Next
Generation Science Standards.

Common Core
State Standards

For added convenience, many
of the Math and ELA features
in the lessons identify the
Common Core State Standards
that are referenced by NGSS.

IIHHHH

SEP Developing and Using Models
SEP Constructing Explanations .

SEP Using Mathematics and Computational
Thinking

DCI Organization for matter and Energy
Flow in Organisms

DCI Cycles of Matter and Energy Transfer in
Ecosystems

DCI Energy in Chemical Processes .
CCC Energy and Matter .
CCC Systems and System Models

Language Arts Connection

Alternative Energy In this activity, students consider some of

the questions scientists and engineers must ask when exploring
and developing alternative energy sources. Use this opportunity to
incorporated Common Core English Language standards into the
lesson. Encourage students to make strategic use of digital media in
their blog entry about alternative energy to enhance understanding
of findings, reasoning, and evidence. Also encourage students to
cite specific textual evidence to support their analysis of science
and technical texts, including noting any important distinctions that
authors make and any gaps or inconsistencies in the author’s analysis.
Remind students to synthesize information from a range of sources
into their blog entry and to write a coherent explanation of the
alternative energy process that they are describing.

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

RST.11-12.9 Synthesize information from a range of sources (e s

UNIT 3 Practice and Review

Synthesize the Unit

LESSON4 Engage - Explore/Explin - laborate - Evaluate.

Practics and Roview

[il2l514]s]
Sep Devopia 0 Uinaodet 5
Sep Conscang Expnations
R ———
0 Organaionfor e ad ey
FowinOrgnsns

0 ot Narrand vy T

Uit UnieCloser 177

CONTINUE YOUR EXPLORATION Guided Research

Language Arts Connection
Alternative Energy I this activiy, sudents consider some of
the questionsscientists and engincers must ask when exploring
and developing altemative energysources.Usethis opportunty to

texts, experiments, simulations) into a coherent ur
of a process, pk or concept, ing conflicting
information when possible.

Trophic Levels

Population Size

] L51.COrganiaation for Matter and Energy
Flow in Organisms

temperature. They should also understand that enery i released
from the organiss body to the environment as heat. Only asmall
amount of energy is ransferred from one organism to another.

Collaboration

Think-PaieShare Ifstudnts e vegetarian, then they are
primary consumers,with a die eying mosty on producers
(ant maybe decomposers f they eat mushrooms). Camivores
arlikely secondary consumers (ting herbivores), lthough
possilytetary consumers as wel, fthey eatarge predatory
fis, for example. Havestudents share ideas with a partnerand
then discuss theirdeas as aclass.Ask students to onsider,
ffom an environmental standpoint, which evel of eating s
most sustanable? Pint out hat because of theloss of enray
thatoccurs at each trophiclevel iis most sustainable to eata
vegetarian diet

MP2 Reason abstractly and quantitatively.
A students work through the data analysis activiy they should be:
able o reason that fevier organisms can be supported at each
trophiclevel

trophic level.

{5 evivence NoTEBOOK
© Energy slostateach i s the organism
s, and some energy i st

probably not be supported
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Math Connection

MP.2 Reason abstractly and quantitatively.

As students work through the data analysis activity, they should be
5 ot Connection able to reason that fewer organisms can be supported at each

aternative energy process tha they are descrbing

WHST.5-12.2 Wrtenformative/explanatory text,incluing the

The Lungs of the Planet

anforet 5 the lngs of e plnet”
Nitrogen Fixation

Students investgate th roleof ntogen-iing actera na legume
‘oot node.

168 Unit3 Matter and Energy i Living Systems




HMH SCIENCE PIMENSIONS.

Visit hmhco.com/ScienceDimensions for more
information about this groundbreaking new program.

Join the conversation! #HMHScience

Connect with us:

Science Dimensions™, HMH®, and Houghton Mifflin Harcourt® are trademarks or registered trademarks of Houghton Mifflin Harcourt.
\(i[1] Tube © Houghton Mifflin Harcourt. All rights reserved. 03/17 MS188138

hmhco.com ¢ 800.225.5425
AY

Houghton
Mifflin
Harcourt.




