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Welcome to

Env ‘FOnmental Environmental Science
Science

Make environmental science more MEANINGFUL and ENGAGING

for your 21°"=-CENTURY students with the new features A print and digital program developed

in this UPDATED edition. specifically for high school students o
offers a wealth of motivating, supportive

HOLT McDOUGAL

Environmental
Science
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features.

Updated content and case studies
provide a balanced approach to
environmental topics, including ecology,
Earth science, health, and policy issues.

Full-featured Teacher Edition provides
differentiated resources to support hmhco.com/

success at all ablllty levels. environmentalscience
Widest array of labs of any high school

environmental science program builds
inquiry and critical-thinking skills.

Engaging online resources—including
EcoZine, an interactive magazine—expand

learning and involvement outside the
classroom.
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PLUS—

» 24/7 access to all of your program components
* Organized for easy access—right at point-of-use
» Easy to modify and customize to fit your needs

* Built on HTML5 for tablet compatibility

L HOLT MeDOUGAL
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this program of the screen to expiore the prog

¥ @@@ NG Connect to the latest news, articles, discoveries, and events with this exciting interactive
3 ] ZUUNIE.  ontine
'

How to use Use the drop-down menus | Select aunit or chapter [ ] and tabs _Student Resources  at the top
Roll over each resource below for more information.

HMDScience.com

=
Environmental
Science

ECOZINE

Written specifically for high school
students. Engaging Case Studies,
relevant feature articles, and in-text

@BoOok - Oniine vorsion of textbook

Student Resources

e Labs and Field Studies

* Worksheets

« English Language Leamers’ Resources
« Multimedia Activities and Resources

« Interactive Review

Teacher Rosources

« Presentation Tools

« Teacher Edition Pages

« Labs and Field Studies with Teacher Notes

* Worksheets with Answers

« English Language Learners’ Resources
with Answers

« Multimedia Activities and Resources

 Interact

* Quizzes an

« Online Assessment with Remediation

labs are all included to actively
engage students.

Teacher Edition

nmental
Science

* Support for reading,
notetaking, labs, and activities

* Instructional Lesson Cycle:
Focus and Motivate, Teach,
and Assess and Reteach

« Differentiated instruction
strategies in each lesson

T ——

¥l T O L

HOLT McDOUGAL

* Includes the entire Student Edition
chapter audio in MP3 format

* Links to downloadable versions
of all student labs and worksheets

» Editable worksheets and
PuzzlePro™ for student practice

» Customizable lesson planner
and PowerPoint® resources
+ ExamView® Assessment Suite

Study Guide

ronmental
Science

* Skill worksheets for every
chapter to reinforce key
terms and main ideas

* Available in English and
Spanish, in print and online
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» Customizable database of
Earth and environmental
science labs

» Searchable by topic, difficulty
level, duration, or standard

Just follow these steps to see how interactive and
engaging online texts can be!

| e——-
HMDScience.com —
CHAPTER 5
PREVIEW ' g GV%V;:COSYSTEMS Adigital version of the Student Edition is

available with embedded interactive features
for use on arange of tablet devices, including:
iBooks® textbooks for iPad®

51 ENERGY FLOW N EOSYSTEMS

Next >

Available on the
iBookstore




Motivating content combines clear navigation features and
graphics to help students visualize and apply key concepts.

HOLT Mc DOUGAL

Teacher Edition

Env); Onmenta]
clence

Heithaus * Arms

Heitt
Heithaus « Arm

Michael Heithaus, Ph.D., brings his speciality in
Marine Biology and a passion for engaging students
in the wonders of the natural world and the
application of the scientific method.

Ener Transfert

pach

in the Student
Edition encourage students to take action. These
compelling features are introduced in the Chapter
Opener and revisited in the Chapter Review.

cater

\ @@%\;‘a“ Aquaﬁc

pot :
Food Chailt
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See page 7 for more information.
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What Eats What

¥ Teach

{6
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supportin the
Teacher Edition helps you reach all learners, with il
features provided for: Below Level, English HHIN
Language Learners, Group Activity, Inclusion, §
Pre-AP*, and Teach with Technology. i

Misconception Alert!

ENGLISH LEARNERS

See page 9 for more information. il |

e
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hmhco.com/environmentalscience

Innovative technology engages today’s

students and gives environmental The Atmosphere

science topics real-world relevance. | =

Compasiton of the Atmosphere

offers 24/7 access to ALL program
components and encourages your
students to “Go Green”

ECOZINE

Home Case Studies Careers Archives Search

TEXTBOOK FERTURES

Uit 1
toEn

Unit3: Populations

Unit 4 Water, A¥, and Land
Units: Mineral and Enaray Resources

Unit6: Our Health
and Our Futuro

RESOURCE ‘W . . CRSE STUDIES . J CAREERS
somracnn el [ Lo o WATQY=Y Go online for the latest environmental science
Vel  news and updates on all EcoZine articles.

Wind Energy
and Land Rights
Dospwater Horizon
o spir

oPInion POLL

interactive online magazine keeps
students up to date, informed, and involved.

reinforce learning and strengthen inquiry skills
with interactive presentations, activities, and
simulated explorations.
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Cellular Respil

dynamic
specifically

With a wealth of relevant, motivating features, the Student Edition engages and supports :
students with labs and activities for hands-on involvement; review for test-readiness; and (
reinforcement for building reading, writing, math, and science skills.

Energy Transfer

Engaging Case Studies

Case Studies make science
relevant to students by
presenting current real-world
issues. Critical-thinking

questions build students’
analytical skills and help them
i
L |
|

|
DOT in an Aquatic
an nain

DDT in an Aquatic
‘food Chain

i make connections. Case
Studies are introduced in

Chapter Opener and revisited

than the perch it

sted, it had low

Science in the Real World

What accounted for the high levels of DDT in the birds? Poisons.

Section Objectives and Key Terms

cnniries!

ihatciscole i ft, uch a DDT, can becoms more concrtrated B e e in Chapter Review.
as they move up a food chain in a process called biological braak 100 s00n, bird embryos die. Thersior, the efscts discase maleia
. . . . . . o magnification. When the pesticide enters the water, algae and e raerion B e e s s P70 i
Each chapter introduces a Why It Matters strand Each section begins with lists of Objectives vt B i Trinking
that hel tudent t ; tal nd Kev Terms that f tudent attenti A i e e e £ N e g o LA bt o
at helps students connect environmenta a ey Terms that focus student attention el G | RN R
. . . DDT in s fatty tissues. In some estuaries on Long Island Sound, DDT i 2 Immedlately staried 1o recover, and the populations ef R z '
science topics to the world around them. on the material they are about to read. oo reaonod 0 S—e— || g o AR e
the bottom to the top of the food chain, e | ] 60 el s o g figeect DT LT g i s 1 he e at, why is it still used in some
. ntrations of DDT may kil an organism, weaken its - g 5 e, for example, I i e =1
Students are prompted to relate the topic to ;s |8
;

npar ts abiity to reproduce.

the photograph and the Case Study.

Chapter 5 Haw Ecosystems Work 121
120 Unit2: Ecology

‘Society and the Environment
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SECTIO

Changing Seas
Energy Flow In e Check for Understanding High-Interest
Chapter 5 sl o8 To reinforce comprehension, Check for Features

Describe 0 B
Section | | | -
Energy Flow in Ecosystems =

identify two types. of consumers.

Understanding questions are placed
strategically throughout the text.

Relevant and engaging
features designed to

Fishing Down the Food Ch

o cn s foxd o it of e
h o
Section 2

The Cficling of Matter

Section 3
Hay Ecosystems Change

1t Matters

ets the energy it
\r:::‘l‘;n(?\ 2mwe by eating r’:;hﬂ
cr‘gzmsms‘ such as‘damse \:.
Frogs and damseiflies afe‘ ng
consumers in an aquatic 1o

chain?

Life Depends on the Sun

: Epergy from the sun entees an
§ 0 make sugar ina process calle
1: plants, algae, and some

1 use it 1o convert c:ul\‘m\ |
<hown in Figure 11 T
i cugar molecules
i pich molecules ¢
:: rganism

ecus!
J photosynthesis. Duri
cteria capture Jight energ’
dioxide and water into sv
he result of ]|hulu~’gn\ht~w i
known as carbohydrales.
4 S 10 MOV
hat organisms use : v and
onsume othe r plants or animals, energy
s €0
ganism o anothel.

stem when organisms use sunlight
e ng ])'nl\uv-ynl]n:u\,
v from the sun and
gar and OXygen, as
is the production ol
Carbohydrates are energy-

o "
e, grow, and Tep
N s transfered from

Explain how energy transter ina
food web is more complex lh?an
pnergy transfer in food chain.
Explain why 20 enerdy wra.mid
is a representation of trophic
levels.

Key Terms
ghoms-,n'.has S
producer

‘ CHECK FOR UNDERSTANDING
Recognize How do algal blooms harm
aguatic ecosystems?

extend learning with real-
world examples include
Maps in Action, Society
and the Environment,
Points of View, and
Making a Difference.

i . e
H oncrr:m <uch as sunflohess, mmh;cg‘ i‘; :":’\T:ﬁx:;e\\y‘?x::eﬂl““ nery CONSUME: - -
CASESTUDY i When an animal eatsa wnn:,“r:vnl‘l:-rml‘:mm When animals are consumed QUICKLAB w W
Learn how pollutants, fike :::1 i jsuansferred Il:nl“:’:::;:: is again pansferred. Hands-On Labs EcoFacts
pesticide DOT, ofe YmEICE by other organisms, €n¢ig ... Make Every Breath Count
DT Rt Food and Activities Procedure
Chain on page

Learn from Visuals

The charts, graphs, photographs, and
illustrations help students visualize key
concepts. Many include questions to help
students apply what they have learned.

G hmhco.com/environmentalscience

5PV RO 1

s, pants 42
o slpms of these unflone

Accessible Text

2 ot eoetgy fom T

Easy navigation, outline-style headings,
and manageable content sections keep
students engaged in the material.

QuickLabs provide short,
hands-on experiences and
require minimal materials.
Field Activities give
students the opportunity
to observe and apply new
knowledge in a real-world
setting. Chapter Labs,
including Exploration and
Inquiry Labs, provide in-
depth exploration ofa
concept using scientific
methods.

Connect to...

Cross-disciplinary
Connect to... features
show how environmental
science relates to other
sciences and disciplines.

1. Pour 100 mL of water from a
graduated cylinder inte a 250
mL beaker. Add several drops of
bromthymol blue to the beaker of
water. Make sure you add enough
to make the solution a dark blue
color.

2. Exhale through a straw into the
solution until the solution turns
yellow. (CAUTION: Be sure not to
inhale or ingest the solution.)

3. Pour the yellow solution into a
large test tube that contains a
sprig of Elodea.

4. Stopper the test tube, and place it

L\

A Meal Fit for a Grizzly Bear
Grizzly bears are omnivores that can
eat up to 15 percent of their body
weight per day when eating salmon
and up to 33 percent of their body
weight when eating fruits and other
wegetation. How many pounds of
salmon can a 200 Ib grizzly bear eat
in one day? How many pounds of
fruits and other vegetation can the
L gomobescaatinpnodau?  —— |

EcoFacts present brief
tidbits of interesting,
related information to
spark inquiry and
exploration.

Review for
Test-Readiness

* The Chapter Review
connects the Case Study
and Why It Matters strand
to the section objectives.

» Each Chapter Summary
highlights key terms and
concepts to help students

Minerals in Your Mouth
Phosphorus is the 11thmost
abundant element in the Earth’s crust
and occurs naturally as phosphate

in the mineral apatite. Apatite can
exist in igneous, metamorphic, and
sedimentary rocks as well as in your
teeth and bones.

Analyzing Data
Usethe
5155

thetabie hlon 0

study for the Chapter Review.

» Each section ends with Formative Assessment
questions that enable students to check their
understanding and apply problem-solving skills.

» A StudySkill, included in the Chapter Review,
helps students practice study and test-taking skills.




full-featured
support strategies

With a wealth of activities, strategies, and exciting features to ignite class discussion and
critical thinking, the Teacher Edition is designed to help you reach all levels of learners.

Options for Instruction

A wealth of activities and
teaching tips allows you to
customize your classroom to
fit your students’ needs.
These include:
» Career
» Citizen Science
» Classroom Catalyst
» Connect to...Biology,
History, Language Arts,
Math, Medicine,

Built-in Instructional Framework

The Teacher Edition wrap features a
predictable, three-part instructional
model—Focus and Motivate, Teach,
and Assess and Reteach—to ensure that
students understand and retain science

concepts.

Instruction and
Intervention Support

L E SECTION 1 ‘ﬁCT'ON 1
To simplify lesson planning, the CHAPTER 5 Chapter 5 Enerav Flow in and more
Instruction and Intervention Seont H OW gy et vy Focus and Motivate ¥ * Global Awareness
Support pages at the beginning Ecosystems Objectives * Homework

Chapter Overview
This chapter explains how the flow of Section 3
energy, cycling of matter, and ecological How Ecosystems Change

succession combine to affect how Wy i Matters |

ecosystems work. Organisms need
This frog gets the energy it

The Cycling of Matter

* |dentify Preconceptions
* Interpret Data, Interpret

Before beginning this section, review
with your students the Objectives in the
Student Edition. This section discusses
the principle that sunlight is the ultimate

of each chapter provide a full listing
of the activities and classroom

Describe one way in which
consumers depend on producers.

Organisms need energy to survive, grow, and reproduce. Different organisms
get energy from different sources, but the ultimate source of energy for aimost al
organisms on Earth is the sun.
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Ecosystems

Identify two types of consumers.

resources available for each section.

CHAPTER 5 Instruction and Intervention Support

How Ecosystems Work

energy to stay alive. Some organisms,
such as plants, can directly convert

| energy from the sun. The cycling of

it materials such as carbon, nitrogen, and

‘ psphorus is essential to keep nutrients
hnced in ecosystems. Human activi-

e rmrsessi. can affect these cycles. Through

logical succession, ecosystems can
nge over time.

ae, called naiads, that remain on the

needs to survive by eating other
organisms, such as damselflies.
Frogs and damselflies are both
consumers in an aquatic food

Work

How does energy continue
to be transferred in this food
chain?

CASESTUDY

Life Depends on the Sun

| Energy from the sun enters an ecosystem when organisms use sunlight
i to make sugar in a process called photosynthesis. During photosynthesis,
i plants, algae, and some bacteria capture light energy from the sun and
i useit to convert carbon dioxide and water into sugar and oxygen, as

i shown in Figure 1.1. The result of photosynthesis is the production of

i sugar known as C are energy-

i rich molecules that organisms use to move, grow, and reproduce. As

{ organisms consume other plants or animals, energy is transfered from

Photosynthesis During photosynthesis, plants use light energy from the sun to make
carbohydrates. The chloroplasts in the leaves and stems of these sunflowers contain a green

Explain how energy transfer in a
food web is more complex than
energy transfer in a food chain.

Explain why an energy pyramid
is a representation of trophic

levels.

Key Terms

energy source for nearly all living things.
The section describes energy transfer in
ecosystems. Students will also learn
about the roles of producers, consum-
ers, and decomposers in food chains and
food webs.

Classroom Catalyst

animals and plants on different

Statistics
* Make It Relevant
* Reading Toolkit/
Vocabulary
e Science in Action

S Learn how pollutants, like the i one organism to another. photosynthesis
L ¢ Ocrmecin ' ICEEEETEE bt B e oo cabohydiats el leaves prcucer Ask students to write in their science « Teach from Visuals
—— c . bout the | study DDT in an Aquatic Food | When an animal eats a plant, or the fruit or seeds of a plant, some energy consumer journals three plants or animals and the
ou e mage Chain on page 120. i is transferred from the plant to the animal. When animals are consumed decomposer animals that eat them. Also ask them to
selfiles, Calopterix maculata, are by other organisms, energy is again transferred. cellular respiration write down any plants they know of
nd on shaded bushes overhanging food chain that eat animals (Venus flytrap and
[l streams. They lay their eggs in the " Ficure 1.1 food web pitcher plant are two examples). Tell
er. The eggs hatch into wingless trophic level them to be creative, and to think about

tOfR‘lOf tlhe po?d 3r stream“The . chermical called chiorophyll Chiorophyll absorbs the light energy needed for photosynthesis. continents. D iffe rent i ate d I nstruct i on
£ ot i i) selflies larvae feed on smaller insec
© Gy " oo e femerzeenEplontn ae and other aquatic animals. The - + - CHuOs 4 60, . . .
Its feed on small flying insects such . . w > Identify D|ﬁ:e rent|ated |nStI’u ction
mosquitoes and gnats, which they . . .
ch in flight. Preconceptions strategies are provided for every

Energy: The Missing Ingredient Write
the following ingredients on the board:
1/2 bathtub full of oxygen, 50 glasses-of
il water, 1/2 cup of sugar, 1/2 cup of
calcium, 1/10 thimbleful of salt, a small
pinch of assorted elemients such as
phosphorus, potassium, nitrogen, sulfur,
magnesium;and iron, and a mystery

lesson to assist you in helping

students with a wide range of

needs. The strategies include:
* Below Level

'hy It Matters

nple answer: A heron might gain
rgy by eating the green frog. When
heron dies, microbes might gain
rgy by breaking down the heron.

Index of

Go online to additional

©SPLPhoto esearchers, Ic.

i i resources, including labs, ingredient. ° -
IHStrUCtlonaI Strateg les Ifil § r” :I;Zg\:::[;?\sn rsn:‘a‘r‘\i:.d‘a. =2 Ask students to write down what G rou p ACt Vi ty
includes Teachi ng Strateg ies (i1 ] READING TOOLKIT these ingredients will make, and what o Pre-AP*

they think the mystery ingredient is. Tell
students, “Believe it or not, these are the
basic ingredients that you are made of
and energy is the missing ingredient.”
Then ask, “Where does that energy
come from?” (the food we eat) Ask,
“Where does the energy in food come
from?” (ultimately, the sun)

{ FOLDNOTES Assign the following
i activity to assess students’ prior

LAB PREVIEW

* English Learners
* Inclusion
» Teach with Technology

and 21st-Century Skills
and Themes.

knowledge and learn about their

expectations before they read the

chapter.

« Make a FoldNote entitled “Double-
Door Fold” described in Appendix C.

« Write “Energy flow in ecosystems” on
one flap of the double door and
“Movement of matter in ecosystems”
on the other flap.

« As you read the chapter, compare the
two topics, and write characteristics of
each on the inside of the appropriate

flap.

LABS QUICKLABS
Exploration: Factors that Influence Ecosystems ~ Make Every Breath Count
Exploration: Dissecting Owl Pellets Modeling Biomagnification
Exploration: Pyramid Building FIELD STUDY
Exploration: Best Food for Yeast Investigating Succession
Exploration: Explaining the Carbon Cycle in STEM LABS

Fermentation
Exploration: Modeling a Closed System

Inquiry: BEST Composting y ,
Inquiry: Modeling the Water Cycle Exploration: Modeling the Water Cycle
Exploration: The Water Cycle

Differentiated Instruction

community is constructed, have students
explain how all the creatures interact with
each other. If students are unsure of the role
of some of the organisms, ask them to
research these roles before the next class
period.

GROUP ACTIVITY

Reading Toolkit i
A prereading activity includes i
FoldNote instructions to help A1
students organize their ideas and 3
improve comprehension and
retention. Illustrations of how to
construct various FoldNote designs
are located in Appendix C. Animated
illustrations demonstrating how to
create the 10 FoldNote designs

are available online.

Bring in some pieces of poster board and
photos of organisms associated with deep
ocean hydrothermal vent communities. Ask
students to draw individual pictures of
creatures that depend on the bacteria
associated with hydrothermal vents. Ask
students to sketch bacterial colonies and the
vents themselves. Tell students to clearly label
each creature with its common and scientific
name, if possible. Ask students to cut out their
drawings and arrange them into communities
on the pieces of poster board. After each

16  Unit 2: Ecology

ENGLISH LEARNERS

To help students with the new vocabulary in
this section, direct their attention to Figure 1.4.
Read the table out loud, discussing each
portion. Then use magazine photos and other
visual aids to provide more examples of each
type of organism. Check student comprehen-
sion by holding up various photos and asking
students whether the organism shown is a
producer or a consumer. If it is a consumer, ask

INCLUSION

Ask students to draw a picture of an imaginary
ecosystem. The picture should include organ-
isms that are producers and consumers as
defined in Figure 1.4. The types of consumers
and producers should be labeled clearly. The
student may present their ecosystem to the
class or small group to show their understanding
of the concept.

Lab Preview

This section lists and previews all
of the chapter’s labs—including
QuickLabs, and Field Study.
Labs can also be accessed online
or on the Lab Generator DVD.

ABOVE STRATEGIES ARE _ ac
FROM PAGES 118 AND 119 them which type of consumer it is.

e hmhco.com/environmentalscience
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Students using Holt McDougal Environmental Science will get the most out of their reading with
point-of-use resources that help build critical reading skills and comprehension.

' E«‘Enylronmg{al (

Science'

How Ecosystems Work
The Carbon Cycle

@ 1 -0

How Ecosystems
Change

This online version of the Student Edition, accessed via the “eBook”
tab on HMDScience.com, enables students to access all the _p Htc
| textbook pages on a desktop, laptop, or netbook computer. A

separate tab offers access to the Study Guide, audio, and Key Terms
definitions, and the “Tools” menu provides point-of-use access to
the Smart Grapher, Periodic Table, full Glossary, FoldNotes, and
other interactive features. Additional motivating functionality
includes bookmarking, highlighting, notetaking, and keyword
searching.

More than 200 digital illustrations and diagrams (many from the
textbook) support and enhance whole-class instruction.

Ecological Succession  [Ecu
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Skills Worksheet

Active Reading

Four-Corner Fold
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Section 1: Energy Flow

Editable skills worksheets for every section help students learn to

. . . . & four-corner fold is useful when you want to compare the
analyze text passages to build com prehenSIOn. The fO”OW|ng skills characteristics of four topics, The four-corner fold can organize the
. .. . characteristics of the four topics side by side under the flaps.
areem pha5|zed: recognizing cause and eﬁ:ect, sequencing, SE;I‘I'IILE_Ifr_\tIdES and differences between the four topics can then be easily
identified.

recognizing similarities and differences, and organizing information.
Assign the worksheets as homework, use them to assess reading
skills in struggling readers, or help advanced students practice for
standardized tests.

Ten reading study tools featured in the Appendix of the Student

i See Chapter 5 sample on page 20.

Edition (and in the Teacher Edition wrap) are also demonstrated
Study Guide online in step-by-step animated instructions to help students
e i et et o st et e organize concepts and review main ideas
o il These worksheets help ensure that students understand the key Jee_ﬂ___ﬁ_kow it's dore.

: \_.] terms and main concepts in each chapter. These can be assigned for
B homework or used as an in-class review in preparation for the 1. Fole 2 sheet af paper in half from tap to bottom. Then, unfold the

next

Chapter Test. Also available in the print Study Guide.

]

. Fold the top and bottom of the paper to the crease in the center of
the paper.

5. organisms that get their energy
by cating other org

w

Fold the paper in half from side to side. Then, unfold the paper.

See Chapter 5 sample on page 21.

=

. Using scissors, cut the top flap creases made in step 3 to form four

- flaps.
6;it;:ae; Thinking
ANALOGIES How Ecosystems Work
On these editable worksheets, students use cognitive skills to draw ‘ =
'._.J well-reasoned conclusions. Critical-thinking skills covered include Keywords T
distinguishing between fact and opinion; identifying bias; identifying T
fallacies in logic; judging the authenticity, worth, or accuracy of a i aop Available for every chapter, these interactive graphic organizers
position or claim; and SyntheSIZIng and eVaantlng information :m:mm show the re|ationships among concepts and he|p students
from various sources. = auchas which indude develop logical thinking and study skills.
See Chapter 5 sample on page 22. achas
[ Restar )

hmhco.com/environmentalscience




Differentiation
English Language Learners

s, Fectn

Holt McDougal Environmental Science helps you reach all learners by providing time-saving, S —
egeg e . . H'ul;‘ e estudio
easy-to-use resources that enable students of all abilities to achieve understanding and success. 1ouia deestud

1a descipir

Spanish Study Guide

Study Skills worksheets help ensure that
students understand the key terms and
main ideas in each chapter.

Student Resources  Teacher Resources

Audio Files in English

The entire Student Edition has been professionally recorded
and is available online at point of use to help bolster
P——— comprehension. Downloadable to MP3 players, the audio

© Cptar o Engish files are also included on the Student One Stop™ DVD.

+ Section 5.1 Energy Flaw In Ecosystems [0

@ Labs and Field Studies

See Chapter 5 sample on page 21.

Name . Dute
Skills Worksheet GLOBAL WARMING

Map Skills

Map Skills Worksheets

Worksheets designed to improve student map-reading and
interpretation skills are ideal for in-class activities or as
homework assignments.

Seccion: Como cambian los ecosistemas C6mo funcionan los ecosistemas
RELACIONAR RELACIONAR
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Ia descipcion.

Spanish :
See Chapter 5 sample on page 24. v . Spanish
Section Chapter
Quizzes - Test A
— ‘ 10-item quiz for S e General-level
T ——— each section chapter test

ECOZINE

EcoZine
TEXTBOOK FERTURES Give students access to current information from the

Unit1: Introduction

e s community and the world, updated regularly with live news

Unit2: Ecology

R feeds and feature articles. EcoZine is a free online magazine

(i
Unit 5: Mineral and Energy Res Environmental

e that puts students on a fast track to what’s happening in the S
and Our Futurs ) R X . upplemental Teacher Materials
ever-changing world of environmental science. Interactive

Select a category Category contents

features help to extend learning for advanced students and

Teaching and Learning Science

RYESDLIRI:E |_|nst - CAREERS . . Classroom Management Resources Teaching Science [For = H *
- support comprehension for visual learners. Laboratory Managers Tne Wel-Managed Classroom Professpnal Reference for Teach.ers
i : Losoneterence for Teachers b bg s NewTeachers g Three sections to support ELL instruction include:
St s e o i | » oo on.. gt ot G 3 + Teaching Science to Students with Limited
) L. R B . Answers Understanding Aggressive - Enghsh Pr-OﬂClenCy
* Materials List Communication
_ls_lfleEntlfIC Rea}:on | I"Ig Skl “ Bll;l |:.]der h | d Eie;dss;udycuide étr:te;iesforImpruvingStudent - . Mee“ng the Needs of Standard Eng“sh Learners
ab Safety ehavior . . . R
e Exercises |'n t.ese p'ract|ce WOrKs eets. e.p stuadents to Lab safty Votae e Unmotvtzdih « Teaching Reading to English Language Learners in
develop the thinking skills that form the building blocks of senifDsp s the Science Classroom
quantifying and comparing—and to integrate these thought Teaching e o Sudents with
. . . oy . . . . Imite nglisl roficiency J
ing th ds of th
modes into the'lr reading, wr!tlhg, and th’l n'kmg: Skills cp\{ered Mestngth Nt ofthe - ]
mclu'de'observmg and glgscnbmg; describing t|me;'def|n’|ng, Vg anden Dotle P HMDScience.com
classifying and categorizing; cause-and-effect relationships; Potential e
. comparison; hypothesis; probability; prediction; Organizig a Famiy Scence Nght i
-

@ hmhco.com/environmentalscience

Time (years)

World Popul

—————
4000 3000 2000 1000 o 1000 2000

generalizations; and analogies. The worksheets are
especially useful for English language learners and
students who are at-risk.

See Chapter 5 sample on pages 24-25.
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Labs and Data Analysis

Modeling a Closed System STEM Labs
. P . . You ko thtyou sar th word srund you it many ot rgaiss, bt 60 STEM activities that bring the application of
Because inquiry is the cornerstone of understanding science concepts, Holt McDougal e e science, technology, engineering, and mathematics

other organisms are seen from a broad perspective. But ecosystems don’t have to be

Environmental Science offers the widest array of labs available in a high school program to into your classroom
OBJECTIVES

promote hands-on exploration and application. All labs are accompanied by Teacher Notes, iy cmporss et ol o st

Describe changes within the system over time, and interactions among the
components.

Name Class Date
Compare the closed system to Earth.

and are available online.
WMATERIALS BEST Composting

clear silicone sealant

journal or logbook for recording obser
knifc or sharp scissors for cutting the b The Bio-Ethical Solid-waste Treatments (BEST) organization publishes a composting
plastic soda bottles, 2-liter, identical, w 2uide with the following steps:

pointed tool for poking air holes into
selection of “ingredients” that will fit i

L]
I a b t e s I n CI u d e ° e, compost inscct, snail,etc. | 1+ Choose acontainer, such as chicken wire or  wooden bos, for making your
. compost
HEeS Place a variety of organic kitchen or yard wastes over the bottom of the container.

Chop or shred the organic matter to speed up the composting reactions,

Composting

Seelab samples
on pages 30-35.

Class. Date. 3. Spread some soil over the organic material. Make sure that the container is filled
QuickLab to maximum capacity. .
4. Adjust the moisture so that the material is damp to the touch but not soggy. I q y L b
Make Every Breath Count & Mo compon oo, nquiry Labs
6. Mix up the compost every few days for several weeks and add water as nee d d d b d
7 Compstis eady T whn ok ik k. el s, Some sl pices Student-developed labs that encourage students to

MATERIALS
of organic material might still be present. It should smell earthy and sweet.

*beer, 250t perform their own procedure to solve a problem, often

* bromthymol blue Some members of the BEST organization would like to see if the process could be

« Elodea, sprig . k L b simplified. They would like to find out if any of these steps could be eliminated: . .

« eraduated cvl adding soil, adding water, or mixing. They also want to know if a single type of | - | f m |
graduated eylinder Q uic aps organic material could be used instead of a mixture. But the members do not want the usin g areal-lire exa p €

* stopper .. . . . quality of the compost to decrease or the time to make it increase.

+ straw Minilabs that reinforce key concepts with sim p|el eve ryd ay BEST has contractd your solid waste rscarch company to est and compile data

« test tube Jarge on the effects of changing the composting procedure. Your job is to work with a team

of other scientists to test the suggested changes in the composting procedure. The

* waer, 100 L materials and minimal planning e he agant o it o o s o deleminin e s o 3 compest

pile are compost temperature and settling over time, known as settle depth. Higher

SAFETY temperatures and more settling indicate that better composting is occurring.
OBJECTIVES
PROCEDURE Design an experiment to test the effects of different variables on composting.

I Graph indicators of composting activity over time.

100 mL of water from a graduated cylinder into a 250 mL beaker. Add
al drops of bromthymol blue to the beaker of water. Make sure you add Compare the original BEST compost procedure with test procedures.
enough to make the solution a dark blue color
2. Exhale through a straw into the solution until the solution turns yellow. MATERIALS
(CAUTION: Be sure not to inhale or ingest the solution.) o buckets, large (6)
3. Pour the yellow solution into a large test tube that contains a sprig of Elodea.
4. Stopper the|
5. Observe th
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ANALYSIS I t t_ s .
1 Whatdo nvestigating Succession Amount of Fuel Amount of Moisture 1
solution?

Survey Explore two or three blocks in your neighborhood. and find evidence of
succession. Make notes in your science journal about the location and the
evidence of succession thai you observe. Pay attention to sidewalks, curbs, streets,
vacant lots, and buildings, as well as parks, gardens, fields, and other open areas.
Create a map from your data that identifies where succession is taking place in

2. Whateffect o0 peighborhood.

Virtual Investigations

21 multimedia lessons, each approximately 30 minutes in
length, combine engaging presentations, interactive activities,
and simulated scientific investigations to reinforce students’
understanding of environmental science while strengthening
inquiry and lab skills.

Field Studies

u Hands-on environment-focused activities referenced in each
chapter and located in Student Resources at the back of the

Student Edition

Change the moisture content and the amount of
fuel in this ecosystem by clicking on the slider bars.
Then, click on the lightning button to observe how

Part 5 of 7

‘Human Growth Hormone
Name Class Date

;::c‘toLrbs That Influence Ecosysit:::s ’ Smart Gra P her

A powerful, easy-to-use online graphing tool enables
o, o comiHons. s rpessure. preciptaton ude. and e, s : students to use their own data to create line graphs, circle
e o ey, T e ST L s veton | graphs, and more.

Ecosystems are communities of plants,
interact with each other and with non! vironmental factors. The non-|

mals, and other organisms that live and

Growth Hormone (ng)

Latitude, for example, has a strong influence on an area’s temperature, resulting
in climates such as polar, tropical, and temperate. These climates determine different
natural biomes that have characteristic species of plants. However, a careful look at a
‘map reveals that ecosystems existing at the same latitude often have different
climates. Why? In this laboratory activity, you will hypothesize how other nonliving
factors influence the characteristics of ec s within the same latitude range.
‘Then you will analyze and graph data from different arcas of the United States to test

Exploration Labs

OBJECTIVES

Age (years)

2‘0‘:;::‘;:‘12 how precipitation and altitude affect the types of vegetation in an Exe rcises th at p rom pt stu d ents to eXp | ore a Sltu atIO nor
Graph and analyze ecosystem data to confirm or refute your hypotheses. . . .
o phenomenon to improve their understanding of a new Additional Lab Resources

ming € Logout

+ colorsd pencit concept, and then produce a written analysis

©  metric ruler

The Lab Resources menu under the Labs and Field
Studies link on the Teacher Dashboard provides a wide
N SR A “| variety of resources to support your lab program,

including:
-
+ Materials Lis

 Field Study Guide
* Lab Safety

v o
Chapter 2: Tools of Environmental Science v JJ Chapter Opener Houghton Mifflin Harcourt

eBook

Procedure
1. Form two hypotheses—one that relates differences in ecosystem vegetation to
rainfall and another that relates differences in ecosystem vegetation to altitude.
Complete the following sentences to form your two hypotheses.
o Ecosystem distribution is related to precipitation; regions that receive large
amounts of precipitation are wet and therefore

Student Resources  Teacher Resources.

 Ecosystem distribution is related to altitude; regions at high elevations are
cold and therefore .

Labs and Field Studies with Teacher Notes.

@ hmhco.com/environmentalscience




Assessment Opportunities

Name Class Date

Assessment

Chapter Test A

How Ecosystems Work
MATCHING Name Class Date

The comprehensive and varied assessment options located at HMDScience.com bring together

1. an atmospheric gas that increases when Chapter Test B

all Holt McDougal Environmental Science assessment tools in one convenient place, helping e tvrns | How Ecosystems Work
you make the best decision for assessing every student.

. a final and stable community
In the space provided, write the letter of the statement that best answers the
a type of succession that occurs on question or completes the sentence.

abandoned farmland

IS

1. Which kind of organism obtains energy directly from the sun?

5. a gradual process of change and a. decomposers c. omnivores
replacement of the types of species in a b. herbivores d. producers
community
_ 2.1faninsect eats a plant and a bird eats the insect, about how much C h t T t A d B
6. a common type of succession that energy from the plant is stored in the insect for the bird to use? a p er lests an
oceurs on a surface where an

a. 90 percent c. 10 percent
ecosystem has previously existed p P

MULTIPLE CHOICE - S0 percent & pereent Each chapter has two tests—for general and

In the space provided, write the letter of the tern| . Which of the following does not contain carbon from the bodies of

e Gl e oach stotomant or bect anaore aach muestiont plants and animals that died millions of years ago? advanced levels—which can be edited directl y

Assessment a. coal c. natural gas
) 7. What is the ultimate source of energy fol b. oil d. phosphate salts . . .
Quiz a. producers J or customized in ExamView.
b. consumers d 4. Which gas makes up 78 percent of our atmosphere but can be used by
plants only when transformed by bacteria first?
Section 1: Energy Flow in Ecosystems 8. Which of these consumers might depen a. nitrogen c. hydrogen
MATCHING a. grasshopper < b. oxygen d. carbon dioxide
b. coyote d

Write the lotter of the te hrase that best matches the description. i api o _
rite the letter of the term or phrase that best matches the description. 0. A comsumer that sty producers 5. Which of the following plants is llkclysl‘?rﬁgwplonccr species' See Chapter 5 Sample on pages 27 29.

a. lichen c
1. an organism that makes its own food
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— a. cellular respiration a. omnivore g b. grass d. oak tree

2. the process of breaking down food to - decomposer b. camivore d

yield energy & producer 10, What term is used to describe a lincar sg  COMPLETION
y N transmitted from one organism to the nej

3. organisms that get their energy by e. photosynthesis organtsm? & Write the ‘rlold or words that best COmFl?ll the following sentences. )

cating other organisms £ food web o o 6 A process in which energy from the sun is used to make sugar molecules is
. called
’ b. food chain d called

4.the processin \\h;ch plan[ls mhzkc S t . . 7. In deep-ocean ecosystems, that escapes from the

sugar molecules from sunlight ection ulz cracks in the ocean floor is used by bacteria to make their own food.

5. consumers that get their food by 8. Organisms that get their food by breaking down dead organisms are

breaking down dad organisms Use this quick comprehension check to ciled

6. the many feeding relationships 9. A process within the cell of an organism that uses glucose and oxygen to

possible n an ecosystem guide your reteaching options. produce carbon dioxide, water, and energy is called

MULTIPLE CHOICE

In the space provided, write the letter of the term or phrase that best completes

imememorhesunsweruachquenion. See Chapter 5 sample on page 26.

7. What term is used to 9. What is the ultimate
deseribe a linear sequence source of energy for
in which energy is almost all organisms?
transferred from one a. producers Home (@) Help ) Holt Online Leaming &  Logout
organism to the next? b consumers
a. food web c. the sun ®
b. food chain d. bacteria o -
. trophic level Chapter 4- The Organization of Life U O AR Harcotat |
d. energy pyramid 10. What are organisms that eBook Student Resources Teacher Resources

cat both plants and

8. Which organism is likely e e

to be in the bottom trophic

leve ina ood chain? . herbvores ey ®
a. leopard seal o omnivores 1
bl d. autotrophs English Language Learners' Resources with Answers ExamView Test Ban k 3

d. killer whale

All chapter and section quizzes are available in
these banks online at HMDScience.com or on
e the Teacher One Stop DVD. Use them to create
Gt customized tests, and use questions with

= -  Compaii classroom clickers.
t | @ Examview® Bank
[
(]

Worksheets with Answers

onmental <&, HOLT McDOUGAL Close (X

(Soneanentay
Self-Check Quiz

Chapter 5: How Ecosystems Work

1. Energy Flow in Ecosystems

tion
a S :
"l * ExamView® Bank Questions
1. Inliving systems, almost all of the energy that is needed for vital processes comes from —‘ Ui
A organic compounds infood o Section Quizzes with Answers
B.body cells.

] Chapter Tests with Answers

C.plants =
D the sun Section Self-Quizzes

2. Which of the following statements best summarizes the process of photosynthesis? Eig ht tO teﬂ queStiOI’]S fOF eaCh SeCtiOﬂ prOVide
A Light energy is made from chemical energy. im med iate feed back for Studeﬂts

B. Carbon dioxide, water, and solar energy are used to make sugar molecules

C. Sugar molecules are used to make food from starch and carbon dioxide

D. Light splits water to make carbon dioxide, which is used to make sugar molecules

Please chonzs 3 class and 2 book: Plaass choose an assignmant type:

3. Unlike autoirophs, heterotrophs must T v Coteqons [Taves and quizzes ]

A.make food by using the energy in sunlight Boskc [ HMD Enviranmental Sriznce ©2013 ¥ | Grade: | All IR suome | O n I Ine ASSGSS men t

: Show anly active assignmanis
B. make their own food by using the energy in inorganic compounds @ View 3l assignabla content by a

O vt a sssgrments For teachers who prefer to deliver online testing

with automatic scoring, this option offers a 20-item
multiple-choice test for every chapter, different from

Environmental Science Chapter 1 Test Miew Aszign

C. get energy from eating food, such as other organisms or their remains

D. use energy to survive

Copyright © by Holt McDougal. All rights reserved. BT S AT itm S th e q u |ZZeS aVaI |a ble | n EXa mVI eW,
Envirenmental Seienee Chapter & Test Mew Assian
Enwironmental Seiznse Chapter 4 Test Miew Assion
Erwironmental Seience Chapter 5 Test View Assign
Enwitonmental Seiznse Chapter 6 Test Miew Assion
Erwironmental Seience Chapter 7 Test View Assign
Environmental Seienee Chapter & Test Mew  Assion
Enwironmental Stience Chapter @ Test View  Assign
Environmental Seiznes Chapter 10 Test Miew Assin

@ hmhco.com/environmentalscience




Holt McDougal Environmental Science was developed to help you reach students with a
wide range of abilities and needs. Additional online teacher support components will save
you time and fit easily with your instructional model.

How Ecosystems Work Section 1

Editable!

-

What Eats What

Energy source Examples

makes its own food using light energy grasses, fems, cactuses, flowering plants, trees, algae, and

(photosynthesis) or chemical sources some bacteria
(chemosynthesis)

Editable PowerPoint® files offer engaging multimedia
presentations that cover the core material of each chapter—a
valuable resource that saves on class-preparation time.

gets energy by eating producers or other consumers  mice, starfish, elephants, turtles, humans, and ants

Examples

Energy source

Herbivore

producers cows, sheep, deer, and grasshoppers

Carnivore other consumers lions, hawks, snakes, spiders, sharks, and whales

Omnivore  both producers and consumers bears, pigs, gorilla, rats, raccoons, cockroaches, some

insects, and humans
fungi and bacteria

Decomposer _ breaks down organic matter from dead organisms

4 Back Next § Preview

<, HoLT MeDOUGA

((gn‘v ronmental

ence™Sw—

How Ecosystems Work lassroom Catalyst

Section 2: The Cycling of Materials

List three products that you For each section, a motivating question or brainstorming task is
recycle. provided to help spark students’ interest in the topic at hand.

Where do the products come
from? Where will the products
go after they are recycled?

{Enviro;
Scien

nmental
co—
Supplemental Teacher Materials

Select a category Category contents
Classroom Management Resources To the Teacher [For -
Laboratory Manager's Professional Lab Safety [For]
Reference for Teachers Lab Techniques asd
Lesson Planner Safety Contract [FoF]
Professional Reference for Teachers | Safety i the Field - These useful resources include an overview of lab techniques,
Scientific Reasoning Skill Builder with Safety First! [FoF) . .
o mawers e it ab - letters to parents/quardians, progress-evaluation forms for
Field Study Guide safety Quiz e students, a science fair guide, and much more.
Lab Safety Microbes ]
FoldNotes Calculator Labs [FoF)
Portfolio [FoF)
Progress Evaluation [For]
Family Science Night [For]
Grading [For]
Makeup Work [For]
Progress Report [FoF]
Materials Request [For]

hmhco.com/environmentalscience

{Enviro;
Scie

nmental
nce—)
Supplemental Teacher Materials

Select a category

Category contents

Classroom Management Resources

Laboratory Manager's Professional
Reference for Teachers

Lesson Planner

Professional Reference for Teachers

Scientific Reasoning Skill Builder with
Answers

Materials List

Field Study Guide

Chapter 1: Hazards and Risk
Management

Chapter 2: A Basic Hazard
Assessment Method

Chapter 3: Physical Hazards
Chapter 4: Mechanical Hazards
Chapter 5: Chemical Hazards
Chapter 6: Noise Hazards
Chapter 7: Electrical Hazards

EEEEEEEEEE E E

Lab Safety Chapter 8: Thermal Hazards
FoldNotes Chapter 9: Other Hazards
Chapter 10: Legal Issues
Chapter 11: Additional Issues
Appendices
S 8 CHAPTER-LEVEL RESOURCES Class.
g5 ovenvn of cton with
2G teles "
= ) The autofil features of this PDF are comp
B
]
t
]
£
c
S
£ Resources Description
e
w
Chapter
Opener
Chapter ¥
Review and
Assessment
Chaptor Tosts Aand B
ittt Rar .

(Environmental
o L,

lencem—

Supplemental Teacher Materials

Select a category

Category contents

Classroom Management Resources

Teaching Science

Laboratory Manager's Pr
Reference for Teachers

Lesson Planner

Professional Reference for Teachers

Scientific Reasoning Skill Builder with
Answers

Materials List

Field Study Guide

Lab Safety

FoldNotes

The Well d Classroom
The Top 10 Things New Teachers
Should Know

Yes, Teaching Students to Argue Is
a Good Idea . .. No, I'm Not Crazy!
Understanding Aggressive
Communication

Strategies for Improving Student
Behavior

Motivate the Unmotivated with
Scientific Discrepant Events
Ensuring Girls' Success in Science
Teaching Science to Students with
Limited English Proficiency
Meeting the Needs of the
Academically Gifted

Making Hands-on Doable

The Internet: Realizing the

A must-have for anyone overseeing lab activities, this 150-page
resource provides valuable guidelines and suggestions for
managing student labs, including an overview of lab
techniques, letters to parents/guardians, progress evaluation
forms for students, science fair guide, and much more.

"

An editable lesson planner provides a flexible tool to use in
tailoring your lessons to your classroom’s specific needs.

Articles written by science educators target 21 issues related
to the science classroom. Topics include teaching science to
students with limited English proficiency, meeting the needs
of academically gifted students, and teaching science
through writing.
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Name Class Date B
Skills Worksheet ; help students 1 class pee ideal f m
fiis Workshee Editable! | ‘ | roxt ; E i Skills Worksheet Editable! X Kori | : —laealfor 7))
H : earn to analyze text passages to dul omeworkK or In-class review—ensure
Active Reading : Y passag Studv Guide 4 o
) comprehension. y ) that students understand key terms o)
. . and concepts. o
Section 1: Energy Flow in Ecosystems MATCHING P o
Read the passage below and answer the questions that follow. =
. In the space provided, write the letter of the term or phrase that best matches the Q
Energy from the sun enters an ecosystem when a plant uses sunlight to make description )
sugar molecules by a process called photosynthesis. During photosynthesis, =
plants, algae, and some bacteria capture solar energy. Solar energy drives a 1. two types of consumers h hesi o
series of chemical reactions that require carbon dioxide and water. The . . g' p bogpsynt esIs <
result of photosynthesis is the production of sugar molecules known as 2. a diagram showing the many - rabbit and coyote (o)
carbohydrates. Carbohydrates are energy-rich molecules which organisms feeding relationships that are in z foszll fuels 0
use to carry out daily activities. As organisms consume other plants or an ccosystem : ?ro ucers Q
animals, energy is transferred from one organism to another. Plants produce . . . food web -3
! . : . 3. the process in which energy f consume [ =
carbohydrates in their leaves. When an animal eats a plant, some energv is — from the sun is used by plants to Name Class Date —
transferred from the plant to the animal. Organisms use this energy to make suoar moleculesy P g. atmosph | Study Guide continued 2
grow, and reproduce. . g h energy p <
Name Class Date _ i. algal blo MULTIPLE CHOICE
| Active Reading continued — 4 illustrates the loss of energy j. atmosph In th ided, write the letter of the t hrase that best complet S
IDENTIFYING MAIN IDEAS from one trophic level to the ]i food I; n the space provided, write the fefter of the term or phrase that best completes )
) o o ) ) o next 1. (;((1) fc 13 each statement or best answers each question. =
One reading skill is the ability to identify the main idea of a passage. The m¢ = VOCABULARY DEVELOPMENT . old-fie
idea is the main focus or key idea. Frequentl in idea i ied by i i i i . . i ——— 14 Whatare the first 19. Which of the following is 3
st ! y - rrequently a main 1dea 1s accompanied by - Read each question and write the answer in the space provided. 5. organisms that get their energy successlt organisms to colonize any T an herbivore? (7]
porting information that offers detailed facts about main ideas. 5. Energy-rich molecules that organisms use to carry out daily activities are. by eating other organisms m. nitrogen- newly available area 2. cow ’ g
bacteria called? C
. o . b. lion ()
In the space provided, write the letter of the term or phrase that best complef - ) ) - 6 stfoer carbon fr(.)m Ihehrema}ms i a. climax species c. bear a"
each statement or best answers each question. 6. The process by which a plant uses sunlight to make sugar molecules is called of plants and animals that died millions of years ago b. fe;rns . d. grass
) ) c. pioneer species
1. Plants, algae, and some bacteria capture __ 7. organisms that make their own food d. mosses 20. Which of the following is

during photosynthesis. 3. ch : L a producer?
. that bandoned 15. Which of the following is
a. solar energy c. carbon dioxide SEQUENCING INFORMATION — change that occurs on an abandoned farm T aproducer that bre\;/ksg a. oak tree
b. carbohydrates d. organisms One reading skill is the ability to sequence information, or to logically place items 9. a part of the carbon cycle down rock? b. raccoon
. . . . or events in the order in which they occur. a. pioneer producer c. cockroach
2. The chemical reactions driven by solar energy require . 10. results from excessive use of fertilizers . d. human
a. carbon dioxide and water c. organisms and water Sequence the statements below to show the steps in the process of energy E— b. fungal species
b. plants and algae. d. carbon dioxide and sugar production and consumption. Write “1” on the line in front of the first step, “2” on __11. organisms that transform atmosphereic nitrogen into usablg ¢ a_lgae __ 21. Which of the following is
molecules the line in front of the second step, and so on. compounds d. lichen a process in the cell where
7. Photosynthesis produces carbohydrates. . __ 16. Humans are affecting the by glucose and oxygen
3. During photosynthesis, plants make 12. part of the nitrogen cycle balance of the carbon produce carbon dioxide,
a. carbohydrates. c. water. 8. Plants, algae, and some bacteria capture solar energy. 13, transfer of f € th cycle by water, and energy?
b. carbon dioxide. d. None of the above ' ‘ _13. transfer of energy from one organism to another a. burning fossil fuels. a. photosynthesis
9. Energy is transferred from one organism to another. b. using carbonates at an b. cellular respiration
4. Where does the production of carbohydrates in a plant take place 10. Sol dri ies of chemical " alarming rate. c. synthesis
a. in the carbohydrates c. in the ecosystem - Solar energy drives a series ot chemical reactions. c. using fertilizers. d. decomposition
b. in the leaves d. in the stems 11. Other organ%sms consume carbohydrates found in plants, algae, and d. ;zlr)é:?sﬁng the rain 22. Which of the following
some bacteria. ] ’ organisms would be found
17. What is a pattern of at the top of an energy
RECOGNIZING CAUSE AND EFFECT change that occurs on a pyramid?
One reading skill is the ability to recognize cause and effect. surface where an . a. alga
In th ided ite the lett f the effi hat b h h ccosystem has previously b krill
n the space provided, write the letter of the effect that best matches the cause. existgd? ¢. leopard seal
12. Organisms consume food a. Carbohydrates are produced. a. primary succession d. killer whale
and use energy from b. Energy is transferred from one b. secgndary succession
carbohydrates. organism to another. c. tertiary succession __ 23. Humans usually get the
c. Energy from the plant is d. climax community pho_sphorus that their
13. A plant uses sunlight for transferred and used to move, 18. What do deep-ocean bodies need from

photosynthesis. grow, and reproduce.

14. An animal eats a plant.

hmhco.com/environmentalscience

bacteria use to make their
food?

a. the sun

b. hydrogen sulfide

c. carbon dioxide

d. sugar molecules

a. eating plants and
animals that contain
phosphorus.

b. mining.

. food additives.

d. drinking water.

o




Name Class Date

Skills Worksheet

Critical Thinking

ANALOGIES

Mark the letter of the pair of terms that best completes the analogy shown. An
analogy is a relationship between two pairs of words or phrases writtenas a: b ::
c : d. The symbol : is read “is to,” and the symbol :: is read “as.”

—_

. producer . consumer
a. car : driver
b. factory : shopper
c. deer : wolf
d. photosynthesis : decomposition

5]

. herbivores : omnivores ::
a. photosynthesis : respiration
b. elephant : ocean
c. fruit : bird
d. deer : bear

)

. carbon dioxide : carbon cycle ::
a. fertilizer : phosphorus cycle
b. atmospheric nitrogen : nitrogen cycle
c. decomposers : carbon cycle
d. limestone : carbon cycle

I~

. deep ocean : hydrogen sulfide ::
a. sunlight : deep ocean
b. darkness : sunlight
c. surface : carbon dioxide
d. photosynthesis : sunlight

w

. oxygen : cellular respiration ::
a. cup : saucer
b. carbon dioxide : photosynthesis
c. plants : adaptation
d. needle : thread

[=2)

. climax forest : clear-cut forest ::
a. plants : animals
b. food web : food chain
c. sun : fire
d. full : empty

hmhco.com/environmentalscience

Editable! rksheets ask
| students to use cognitive skills to draw
W well-reasoned conclusions.
Name Class Date

| Critical Thinking continued

INTERPRETING OBSERVATIONS
Read the following passage, and then answer the questions below.

Your family is considering buying a house near a nature preserve that has
been established to maintain a portion of the original ecosystem. You attend
a meeting in which the developer is explaining the plans for the project. One
woman in the audience complains that she does not like the natural prairie
grasses on the nature preserve. She wants the grasses removed and replanted
with an imported grass. A man in the audience suggests that exotic animals
on the preserve would make it more beautiful. One woman proposes that the
developer construct a playground in the center of the preserve and build a
paved road to it. She wants picnic tables set up throughout the preserve for
family picnics.

7. What would be your response to the woman who wants to replace the native
grasses?

8. What would be your response to the man who wants exotic animals placed on
the site?

9. What would be your response to the woman who wants to put a playground on
the site?

Name Class Date

| Critical Thinking continued

AGREE OR DISAGREE

Agree or disagree with the following statements, and support your answer

10. There would be no life on Earth without the sun.

1

—_

. Our activities do not affect the carbon cycle.

Name Class Date

| Critical Thinking continued

REFINING CONCEPTS

The statements below challenge you to refine your understanding of concepts

covered in the chapter. Think carefully, and answer the questions that follow.

13. Explain why the difference between primary and secondary succession is not
always clear.

Name Class

Date

| Critical Thinking continued

12. A seve

15. Energy pyramids are useful for describing the energy losses in a food chain.
Describe an energy pyramid for a group of organisms in your area.

entire ¢

k would happen to the phosphorus, carbon, and nitrogen
to burn out.

16. Explain the importance of lichens to primary succession.

17. Explain how a clover is part of the carbon, nitrogen, and phosphorus cycles.
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Skills Worksheet GLOBAL WARMINGFITPINTY develop Name Date Class m
.
, .
. students’ map-reading and ! - ,
a p I s . Section 7-3 Prediction, continued U
- interpretation abilities. —
a. What will happen if the world population continues to grow at m
its present rate? m
o
-+
-
(=g
AFRICA (]
2.5% Q
0
2,000 500 o
World grain :
& production i -
§ 1500 0 7 0
é o~ 300 g’ 0
g =S L
Percentage of Carbon Dioxide Output from Fossil Fuels (1990-1999) g M Grait £
. . . i production 1250 §
D Developed Region D Developing Region 3 per person & =
& 500 & :
E 4200 ; 1
5 s
[} S
e A riee . y X y y Ii N Dat a
Global warming is a rise in the average temperature of Earth’s atmosphere over a Name Date Class 1950 1960 170 1980 1990 2000 ame ate ass
. . . . . . Year
long period of time. It is caused by the release of gases, especially carbon dioxide. CHAPTER
H ful 1 Is of bon dioxid itted into the air b h t — Changes in World Grain Production Section 7-3 Prediction, continued
armiut feve's ol carbon 19)(.1. care ?ml cd into the a¥r y Ca.r exhaust, power l/ O S RO AR AN DIEREDICTION b. What do you think will happen if the current trends in both
plants, and other human activities. This map shows which regions of Earth e 7-3 Prediction population growth and in grain production continue? HowEery s s How ey s sd "
contribute most to global warming.
. Some hypotheses explain why events happened in a certain way. =5 30
Use the map above to answer the questions below. Some hypotheses predict what will happen in the future. These £ ;T
f : : : . hypoth tell you how thi ill probably behave in the future. S & 20
1. Using a Key Are developed regions or developing regions responsible for the Sili))(;)os?cszsncl'sniggm ooy to amother, “If you study hard, you will sy 23
highest percentage of carbon dioxide output from fossil fuels? pass the test.” This statement is a prediction. For example, some '_é E 10
astronomers hypothesize that the solar system will be destroyed in £2
10 billion years. Others predict that the universe will go on expand- =0
ing forever. el 1900 1925 1950 1975 2000 2025 2050 2075 2100
2. Finding Locations Which region has the highest percentage of carbon dioxide To make good predictions, scientists begin with evidence that o ear
2 the 1 9 gives some indication of what will happen. For example, Energy Usage 0il Production
Output' the lowest? astronomers can tell that the universe is currently expanding and 8Y 8
that it has been expanding for as long as they can determine. This 112 HoLT SCIENCE c. If all energy came from oil, which aspect of life in the United
evidence leads them to predict that the universe might go on States would have the grca}cst problem in the year 2100? Why?
expanding forever. Exercise 3 gives you practice looking at evidence ’ ) o
3. Making Conclusions Why do you think developed regions have a h]gher output and using it to make predictions. Exercises 4 and 5 require that

of carbon dioxide?

4. Making a Hypothesis What might explain the fact that although Australia is
developed, it has the lowest percentage of carbon dioxide output?

© Houghton Mifflin Harcourt Publishing Company
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worksheets offer practice in building
quantifying and comparing skills.
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you seek out evidence to make accurate predictions.

| Exercise 3 | Making Predictions

Study the information in the two images below. Think of some pri-
mary predictions and their secondary effects; that is, things that
may or will happen as a result of other things. You will be asked to
make specific predictions based on the information in these images
and the other images that follow.

6 -

Population size (billions)
W
1

2 -

'I -

0 T T T T T T T 1
8000 4000 3000 2000 1000 (o 1000 2000
L

B.C. L A.D.

Time (years)
World Population Growth
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d. Air pollution threatens the health of all people. The three main
sources of air pollution are transportation, burning fuel apart
from transportation, and industry. If population growth continues
along its current trend without an increase in industrial growth,
which source of pollution will become the biggest problem?
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Name Class Date Name Class Date

provide a quick
comprehension check to guide
reteaching options.

Editable! Editable!

Assessment

Chapter Test A i,

Assessment

| is a general-level test.
Quiz i

Section 1: Energy Flow in Ecosystems How Ecosystems Work
MATCHING MATCHING

Write the letter of the term or phrase that best matches the description. In the space provided, write the letter of the term or phrase that best matches the
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: : description.
1. an organism that makes its own food a. cellular respiration
2. the process of breaking down food to b. decomposer — b ?n aF{nf(;S[i) hencégas t}:iat increases when a. ecological |\ Class Date
yield energy ¢. producer osstl fuels are bume succession | | Chapter Test A continued
. . d. consumer . 2. evidence of excessive fertilizer use b. seconda}*y . . . . .
3. organisms that get their energy by e. photosynthesis succession 11 What term is used to refer to the many feeding relationships that are possible
eating other organisms f. food web 3. a final and stable community ¢. carbon dioy in an ecosystem?
) ] ) d. algal bloon a. food web c. energy pyramid
4. the process in which PlantS make 4. a type of succession that occurs on e. climax b. food chain d. energy transfer
sugar molecules from sunlight abandoned farmland communit
Y 12. Which organism would occupy the level on an energy pyramid with the most
5. consumers that get their food by 5. agradual process of change and f old-ﬁelfl energy?
breaking down dead organisms replacem,ent of the types of species in a succession a. bobcat c. grasshopper
community .
b. bird d. carrot

6. the many feeding relationships .
Y £ P 6. a common type of succession that

possible in an ecosystem T ceurs on a surface where an 13. In the carbon cycle, where do the producers get their carbon?

MULTIPLE CHOICE ecosystem has previously existed a. the atmospherﬁ; c. f0§511 fuels .
MULTIPLE CHOICE b. carbohydrates in plants d. animal remains
In the space provided, write the letter of the term or phrase that best completes In the space provided, write the letter of the term or phrase that best comple 14. Where are fossil fuels located?
each statement or best answers each question. each statement or best answers each question. a. on the surface of Earth c. beneath the ocean floor
7. What term is used to 9. What is the ultimate . . o b. deep within Earth d. all of the above

d ibe a linear sequence source of eneray for 7. What is the ultimate source of energy for almost all organisms? ) ) ) ]

describe a seq gy a. producers ¢. the sun 15. How do lichens contribute to primary succession?

in which energy is almost all organisms? b. consumers d. bacteria a. Lichens begin to break down rock to form soil.

transfferred from one a. producers b. Lichens decompose organic matter from animals and plants.

organism to the next? b. consumers 8. Which of these consumers might depend on a rabbit for its energy? c. Lichens are nitrogen-fixing bacteria.

a. food web c. the sun a. grasshopper C. cow d. Lichens convert carbohydrates into fossil fuels.

b. food chain d. bacteria b. coyote d. horse

c. trophic level 16. Where would you most likely find nitrogen-fixing bacteria?

d. energy pyramid 10. What are organisms that %A consumer that eats only producers is called a(n) N a. in leaves of trees c. on dust particles in the

ich s s likel eat both plants and a. omnivore ¢. autotrop atmosphere i
8. Whlc' organism s fikely animals called? b. carnivore d. herbivore b. on the roots of legumes d. in blue-green algae

to be in the bottom trophic herbi ’ ) . ) ) ) )

level in a food chain? a. heroivores _ 10. What term is used to descrlbe a linear sequence in which energy is _17. What type of vegetation would you expect to find on an abandoned farm that

a. leopard seal b. carnivores transmitted from one organism to the next as each organism eats anoth has been undisturbed by humans for 150 years?

b. alga C. omnivores organism? . a. short grasses c. young pine trees

o krill d. autotrophs a. food web ¢. trophic level b. shrubs d. tall, mature oak trees

. b. food chain d. energy pyramid
d. killer whale .
18. Consumers are organisms that

a. eat only other animal species.  c. are also known as self-feeders.
b. get their energy by eating d. occupy an ecosystem’s lowest
other organisms. energy level.

© Houghton Mifflin Harcourt Publishing Company © Houghton Mifflin Harcourt Publishing Company

19. The energy consumed by organisms

Holt McDougal Environmental Science 1 .
a. can be stored in fat and sugar molecules.

Holt McDougal Environmental Science 1 How Ecosystems Work How Ecosyste

b. remains constant at all trophic levels.
¢. undergoes magnification in food chains.
d. is not partially lost during digestion.

20. Which of these is a large reservoir of nitrogen that is unusable by most

organisms?
a. soil ¢. ocean
b. atmosphere d. space

© Houghton Mifflin Harcourt Publishing Company
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Name Class Date

Assessment

Chapter Test B

Editable! offers a
differentiated assessment option for

advanced students.

How Ecosystems Work

MULTIPLE CHOICE

In the space provided, write the letter of the statement that best answers the
question or completes the sentence.

1. Which kind of organism obtains energy directly from the sun?

a. decomposers c. omnivores
b. herbivores d. producers

2. If an insect eats a plant and a bird eats the insect, about how much
energy from the plant is stored in the insect for the bird to use?
a. 90 percent c. 10 percent
b. 50 percent d. 1 percent

3. Which of the following does not contain carbon from the bodies of
plants and animals that died millions of years ago?
a. coal c. natural gas
b. oil d. phosphate salts

4. Which gas makes up 78 percent of our atmosphere but can be used
plants only when transformed by bacteria first?
a. nitrogen c. hydrogen
b. oxygen d. carbon dioxide

5. Which of the following plants is likely to be a pioneer species?

a. lichen c. shrub
b. grass d. oak tree
COMPLETION

Write the word or words that best complete the following sentences.

6. A process in which energy from the sun is used to make sugar molecules is
called

7. In deep-ocean ecosystems, that escapes from th
cracks in the ocean floor is used by bacteria to make their own food.

8. Organisms that get their food by breaking down dead organisms are
called

9. A process within the cell of an organism that uses glucose and oxygen to
produce carbon dioxide, water, and energy is called

© Mifflin Harcourt Publishing Company
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Name Class Date
| Chapter Test B continued

10. Nitrogen-fixing bacteria live within the nodules on the roots of plants
called

11. Some natural disasters such as help forest
communities by allowing some trees to release their seeds, by clearing away
deadwood, and by encouraging new growth.

12. On new islands formed by volcanic activity, you will most likely find
succession.

SHORT ANSWER
Write the answers to the following questions in the spaces provided.
13. Describe one way in which consumers depend on producers.

14. Explain why an energy pyramid is used to represent the amount of energy at
each trophic level.

15. Explain how carbon is cycled from the atmosphere through producers and
consumers, and back into the atmosphere.

16. Briefly explain how fossil fuels are formed and where they are located.

© Houghton Mifflin Harcourt Publishing Company

Name Class Date

| Chapter Test B continued

17. A local lake is experiencing algal bloom and many of the fish are dying.
Explain why this may be occurring.

18. A student noticed that lichens were growing on the surface of a rocky cliff.

Describe how lichens contribute to primary succession.

ESSAY

Write your response to the following question on the lines provided.

19. All living things must be able to make proteins, and protein molecules alw
contain nitrogen. Explain how the nitrogen used for making proteins in a |
body traveled from the atmosphere to the lion. How will it be returned to t
atmosphere after the lion dies?

© Houghton Mifflin Harcourt Publishing Company
Holt McDougal Environmental Science 3
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Name Class Date
| Chapter Test B continued

PROBLEM SOLVING
Write the answer to the following question in the space provided.

20. Your grandparents, who love to garden, are thinking about buying a house in
the country. Next weekend, they are going to look at two houses. One has a
large garden that hasn’t been cultivated since the owners moved back to the
city three years ago. The other is part of a small farm that was abandoned 25
years ago. Use what you know about succession to make a list of some of the
likely advantages of each place.

© Houghton Mifflin Harcourt Publishing Company
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Name Class Date

QuickLab

Make Every Breath Count

MATERIALS

e beaker, 250 mL
 bromthymol blue
¢ Elodea, sprig

e graduated cylinder
* stopper

e straw

* test tube large

* water, 100 mL

SAFETY

&CH6

PROCEDURE

1. Pour 100 mL of water from a graduated cylinder into a 250 mL beaker. Add
several drops of bromthymol blue to the beaker of water. Make sure you add
enough to make the solution a dark blue color.

2. Exhale through a straw into the solution until the solution turns yellow.
(CAUTION: Be sure not to inhale or ingest the solution.)

3. Pour the yellow solution into a large test tube that contains a sprig of Elodea.

4. Stopper the test tube, and place it in a sunny location.
5. Observe the solution in the test tube after 15 minutes.

ANALYSIS

1. What do you think happened to the carbon dioxide that you exhaled into the
solution?

2. What effect do plants, such as the Elodea, have on the carbon cycle?

© Hougt Mifflin Harcourt Publishing Company
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Editable!

are minilabs that reinforce key

Editable!
are hands-on environment-focused : I |

activities referenced in each chapter and
located in Student Resources at the back
of the Student Edition.
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| concepts with simple, everyday materials and
L minimal planning.
Name Class Date
Field Study
Investigating Succession

Survey Explore two or three blocks in your neighborhood, and find evidence of
succession. Make notes in your science journal about the location and the
evidence of succession that you observe. Pay attention to sidewalks, curbs, streets,
vacant lots, and buildings, as well as parks, gardens, fields, and other open areas.
Create a map from your data that identifies where succession is taking place in
your neighborhood.

© Houghton Mifflin Harcourt Publishing Company
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Exploration Lab

Factors That Influence Ecosystems

Data Analysis i Xe [R&- 11 (=L

Ecosystems are communities of plants, animals, and other organisms that live and
interact with each other and with nonliving environmental factors. The non-living
factors, or conditions, include temperature, precipitation, altitude, and latitude, among
others. These factors play an important role in determining what types of vegetation
can live in an ecosystem.

Latitude, for example, has a strong influence on an area’s temperature, resulting
in climates such as polar, tropical, and temperate. These climates determine different
natural biomes that have characteristic species of plants. However, a careful look at a
map reveals that ecosystems existing at the same latitude often have different
climates. Why? In this laboratory activity, you will hypothesize how other nonliving
factors influence the characteristics of ecosystems within the same latitude range.
Then you will analyze and graph data from different areas of the United States to test
your hypotheses.

OBJECTIVES

Hypothesize how precipitation and altitude affect the types of vegetation in an
ecosystem.

Graph and analyze ecosystem data to confirm or refute your hypotheses.

MATERIALS

e colored pencils
e metric ruler

Procedure

1. Form two hypotheses—one that relates differences in ecosystem vegetation to
rainfall and another that relates differences in ecosystem vegetation to altitude.
Complete the following sentences to form your two hypotheses.

e Ecosystem distribution is related to precipitation; regions that receive large
amounts of precipitation are wet and therefore

e Ecosystem distribution is related to altitude; regions at high elevations are
cold and therefore

© Houghton Mifflin Harcourt Publishing Company
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are exercises that
prompt students to explore a situation
or phenomenon to improve their
understanding of a new concept, and
then produce a written analysis.
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Name Class Date

STEM Lab Simulation

Modeling a Closed System

provide 60 activities that bring
the application of science, technology,

Editable!

You know that you share the world around you with many other organisms, but have
you ever had a close-up view of those neighbors in action? We tend to think of
ecosystems as enormous areas like deserts and beaches, where plants, animals, and
other organisms are seen from a broad perspective. But ecosystems don’t have to be
large, and the relationships of organisms to each other and to the environment can be
fascinating to watch on a small scale. In this lab, you will create your own closed

| . . o
[ engineering, and mathematics into your
classroom.

ecosystem and monitor its activity over several weeks.

OBJECTIVES
Identify components to be included in a small, closed ecological system.

Describe changes within the system over time, and interactions among the
components.

Compare the closed system to Earth.

MATERIALS

e clear silicone sealant

e journal or logbook for recording observations

e knife or sharp scissors for cutting the bottles

e plastic soda bottles, 2-liter, identical, with labels removed (2)
e pointed tool for poking air holes into the bottles

e selection of “ingredients” that will fit in the ecosystem: soil, soil nutrients, wat
grass, compost, insects, snails, etc.

de e

© Houghton Mifflin Harcourt Publishing Company
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Modeling a Closed System continued

Procedure

1. Inspect the bottles to be sure they are clean. Cut base off of one bottle (Bottle A),
about 1 cm below where it tapers downward. Cut the top off of the same bottle,
about 1 cm below where it flares outward.

Bottle A
3 A
—Silicone seal
| _ortape
S |
P — J -8

2. Cut the top off the second bottle (Bottle B), at the same spot where you cut the top
off Bottle A.

3. Slide the top of Bottle A, cap side up, down into the lower portion of Bottle A.

4. If you want your ecosystem to hold water, seal with silicone the joint where the
top of Bottle A now meets the sides of the lower portion.

5. Poke drainage/air holes all the way around the top portion of Bottle A.

6. Stack the Bottle A “unit” into Bottle B, to create a two-chambered ecosystem.

7. Determine which habitats you want to create in your chambers by using your
choice of the ecosystem “ingredients” supplied. The bottom habitat can be aquatic
(water-based) or terrestrial (land-based). Set up the habitats by adding nonliving
components (soil, water, etc.) as well as the appropriate organisms.

8. Once you have set up your bottle ecosystem, monitor it for six weeks, noting all
observed changes in your logbook.

Analysis

1. Describing Events Which nonliving components did you include in your
ecosystem? Did you include soil nutrients at the start?

© Houghton Mifflin Harcourt Publishing Company
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Modeling a Closed System continued

2. Describing Events Which organisms did you choose to include? How many of

each type did you add initially?

3. Describing Events In what order did you introduce your organisms?

4. Describing Events Did you maintain a specific range of temperatures an
light? Was your ecosystem kept on a dark/light cycle that simulated night a
day?

5. Explaining Events How many of each organism did your ecosystem eve
support?

6. Explaining Events Did any of the organisms in your ecosystem enter any
phases in their life cycles? If so, describe your observations in detail.

7. Explaining Events What changes or interactions within the system did y:
notice over time?

© Houghton Mifflin Harcourt Publishing Company
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Name Class Date

Modeling a Closed System continued

8. Explaining Events Describe the movement of water in your bottle ecosystem.
What parts of the water cycle appear to be represented in the bottle?

Conclusions

9. Drawing Conclusions How is Earth similar to the ecosystem that you
constructed? Are Earth and your bottle ecosystem truly closed systems?

10. Drawing Conclusions Which changes in your ecosystem surprised you the
most? What did you learn from observing the changes?

Extension

1. Designing Experiments Alter your bottle ecosystem in one of the following
ways, and monitor the results of the changes: add decomposing fruit and breeding
fruit flies; add predators above the fruit flies; change the light routine; experiment
with different soil types.

© Houghton Mifflin Harcourt Publishing Company
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Name Class Date

Inquiry Lab

BEST Composting

Investigation N e [Fe1+1 (=1

are student-developed labs
that encourage students to perform their

The Bio-Ethical Solid-waste Treatments (BEST) organization publishes a composting

guide with the following steps:

Composting

1. Choose a container, such as chicken wire or a wooden box, for making your
compost.

W own procedure to solve a problem, often
using a real-life example.

2. Place a variety of organic kitchen or yard wastes over the bottom of the conta
Chop or shred the organic matter to speed up the composting reactions.

3. Spread some soil over the organic material. Make sure that the container is fil
to maximum capacity.

Adjust the moisture so that the material is damp to the touch but not soggy.
Allow the compost to heat up.
Mix up the compost every few days for several weeks and add water as neede

Compost is ready for use when it looks like dark, crumbly soil. Some small p
of organic material might still be present. It should smell earthy and sweet.

NAY A

Some members of the BEST organization would like to see if the process could b
simplified. They would like to find out if any of these steps could be eliminated:
adding soil, adding water, or mixing. They also want to know if a single type of
organic material could be used instead of a mixture. But the members do not wan
quality of the compost to decrease or the time to make it increase.

BEST has contracted your solid waste research company to test and compile
on the effects of changing the composting procedure. Your job is to work with a t
of other scientists to test the suggested changes in the composting procedure. The
criteria the organization wants you to use for determining the success of a compo
pile are compost temperature and settling over time, known as settle depth. Highe
temperatures and more settling indicate that better composting is occurring.

OBJECTIVES

Design an experiment to test the effects of different variables on composting.
Graph indicators of composting activity over time.
Compare the original BEST compost procedure with test procedures.

MATERIALS
* Dbuckets, large (6)
e grass clippings

e Jeaves
e ruler
e soil

© Houghton Mifflin Harcourt Publishing Company
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BEST Composting continued

e spade, hand

e spray bottle

e thermometer

e vegetable waste, variety
e water

SPOCE

Procedure

PART I—FORMING A HYPOTHESIS

1. Review the steps in the current composting procedure. What step(s) do you think
could be eliminated without affecting the quality of the compost? Based on your
thinking, write a hypothesis that you would like to test.

PART II—DESIGNING THE EXPERIMENT

2. With your team, design an experiment to test your hypothesis. Write your
procedure on a separate sheet of paper. Be sure to include a control and to identify
the criteria you will use to compare the results.

3. Select the materials you will use, and identify any safety cautions. Add these to
your procedure.

4. Decide where you will place the test materials as they form compost. Keep in
mind that compost gets hot as it forms, and that it also gives off an unpleasant
odor.

5. Construct tables to record your data.

6. Have your teacher approve your plan.

PART Ill—TEST YOUR HYPOTHESIS

7. Perform your experiment. Record your observations and data in the data table you
made. When you finish your experiment, clean up and dispose of materials
properly. Then use the following questions to help you analyze the data and draw
conclusions on the effects of the variables on composting.

© Houghton Mifflin Harcourt Publishing Company
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BEST Composting continued

Analysis

1. Explaining Events Describe the control you used in your experiment. What
was its purpose?

1

2. Organizing Data Use the data you collected to make line graphs on the gri
below. One graph should show the recorded temperatures of the compost pil
The other should show the settle depth.

37°C 10

Temperature
Settle depth (cm)

20°C : 3 ! 1

1 2 3 4 5 6 7 1 2 3 4 5 6 7
Time (days) Time (days)

3. ldentifying/Recognizing Patterns Compare your data and graphs with t
of other teams. Do your data and graphs indicate the same trends? Explain.

4. Analyzing Graphs Which compost pile appears to be the most successful?

5. Analyzing Results Do your test results support your hypothesis? Explain.

© Houghton Mifflin Harcourt Publishing Company
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Name Class Date

BEST Composting continued

Conclusions
6. Drawing Conclusions What conclusion can you draw from the class results?

7. Evaluating Methods Do you think the procedure you used gives reliable
information? Explain.

8. Defending Conclusions On a separate sheet of paper, write a draft letter to the
BEST organization, in which you report your test results and recommendations.

Extension

1. Design Experiments Design an experiment to test the quality of the different
composts you made during this experiment. In your experiment, evaluate which
compost supports the best growth in plants.

© Houghton Mifflin Harcourt Publishing Company
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