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National Geographic Learning is pleased to offer Oklahoma customers the best science programs 
available, backed by expert support and training. Explore our available science programs for K-12 and 
contact your sales representative below to request additional information and sample materials.
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Flexible Print and Digital Options
All National Geographic Learning Science programs include digital and print 
options to meet your needs.  The way you teach, connect, and engage students 
continues to evolve.  National Geographic Learning supports this evolution.

In-person Instruction 
Print student books, teacher’s 
editions, and other print materials 
support in-class instruction 
and homework. Our beautifully 
designed print books engage 
students with expert content and 
National Geographic images and 
graphics.

Virtual Instruction 
Online learning environments 
connect program content with 
enhanced media including 
videos, animations, and virtual 
labs.  Teachers can optimize 
student performance through 
course customization and digital 
assessment with instant feedback.

Hybrid Instruction 
Combine the benefits of print 
books and online learning 
environments to maximize in-
person and virtual instruction.

Northern Oklahoma
Brian Campbell  
(918) 810-1368
brian.campbell@cengage.com

K–12 SALES CONSULTANTS:

Southern Oklahoma
Chuck Majors  
(405) 300-8484
chuck.majors@cengage.com

ABOUT THE COVER In summer, the seaside cliffs and grassy 
hills of Iceland’s Westman Islands are home to more than one 
million puffins (Fratercula arctica). 
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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.

888-915-3276                  NGL.Cengage.com

Andrés Ruzo is a geoscientist and 
a National Geographic Explorer. 
Andrés studies Earth’s heat. Deep 
inside Earth it is very hot. Some of 
that heat moves toward Earth’s 
surface. Andrés is curious. Could 
people use that heat for energy?
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Nalini Nadkarni is a forest 
ecologist. She studies living 
things in rain forests. Nalini’s 
work helps protect rain forests. 

ABOUT THE COVER A pygmy three-toed sloth (Bradypus 
pygmaeus) swims in a mangrove forest in Isla Escudo de 
Veraguas, Panama.
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ABOUT THE COVER A skimboarder launches into the air off a 
wave in Maui, Hawai’i.

888-915-3276                  NGL.Cengage.com

Asha de Vos is a marine biologist. 
She studies blue whales that swim 
in the Indian Ocean around her 
home, Sri Lanka. Her curiosity led 
her to want to find out more about 
these whales. She wants to protect 
them, too.
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ABOUT THE COVER Gases erupt from a smoldering crater in 
Indonesia, one of the planet’s most volcanic regions.
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Andrés Ruzo is a geoscientist and 
a National Geographic Explorer. 
Andrés studies Earth’s heat. Deep 
inside Earth it is very hot. Some of 
that heat moves toward Earth’s 
surface. Andrés is curious. Could 
people use that heat for energy?
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ABOUT THE COVER Far from sources of light pollution, 
powerful telescopes at La Silla Observatory in Chile offer 
scientists a clear view into deep space.

888-915-3276                  NGL.Cengage.com

David Moinina Sengeh is a 
biomedical engineer, a data 
scientist, and a National Geographic 
Explorer. David designs equipment 
for people with injuries. Wearing 
the equipment he designs helps 
them move more easily.
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Digital Trial Accounts
Grades K–12
We have generated trial accounts for you and provided the usernames and passwords in the table below.

Please select any logins from this list and visit the Trial NGLSync Portal at: 

bit.ly/ExploreOKScience

If the login you select is already in use, please use the next one on the list.

Exploring Science Oklahoma
Real Science. Real World. Right Now. 
Grades K–5

Exploring Science Oklahoma was built specifically for Oklahoma to teach the Oklahoma Academic Standards for 
Science confidently, and helps students master the 3-Dimensions of the new standards to meet the rigor of the 
Performance Expectations.

•	 In-depth mastery of 100% of the Oklahoma Academic Standards for Science for grades K–5

•	 Introduce real-world science practices with National Geographic Explorers, scientists, and photographers

•	 Balance core ideas content with hands-on investigations, STEM projects, citizen science projects, and interactive 
digital labs

Enric Sala Barrington Irving Knicole ColonErin Pettit Ainissa RamirezShafqat Hussain

National Geographic Explorers and Scientists
Exclusive features and videos show students how scientists use Science and Engineering Practices and methods 
in their real-world research. Explorers inspire students to engage in the Oklahoma Academic Standards for Science 
practices by introducing real-world phenomena. 

Grades 1-5 Student Books

Kindergarten Big Books (Life, Earth, Physical, Let’s Do Science)

888-915-3276                   NGL.Cengage.com

Available on MindTap at  
NGLSync.Cengage.com K

Jennifer Burney is an 
environmental scientist. 
The work she does helps 
solve food problems 
around the world. She 
also helps protect the 
environment.

ABOUT THE COVER Fireworks, dancing, and 
dragons are part of this traditional festival in Taiwan.
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Jennifer Burney is an 
environmental scientist. 
The work she does helps 
solve food problems 
around the world. She 
also helps protect the 
environment.

ABOUT THE COVER The northern lights, or 
aurora borealis, light up the winter sky above the 
fishing village of Hamnøy, Norway.
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ABOUT THE COVER A Namaqua chameleon 
(Chamaeleo namaquensis) plods through hot 
desert sand in Namibia, Africa.
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Available on MindTap at  
NGLSync.Cengage.com K

Jennifer Burney is an 
environmental scientist. 
The work she does helps 
solve food problems 
around the world. She 
also helps protect the 
environment.

ABOUT THE COVER A French beekeeper inspects 
a hive in his apiary, or bee yard.
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Student Editions

K–5 Science

Grades K-5
Exploring Science Oklahoma

Teacher Student Password

teacher01@okscik5.com student01@okscik5.com Welcome1

teacher02@okscik5.com student02@okscik5.com Welcome1

teacher03@okscik5.com student03@okscik5.com Welcome1

Grades 9–12
Chemistry

Teacher Student Password

teacher01@okchem_owl.com student01@okchem_owl.com Welcome1

teacher02@okchem_owl.com student02@okchem_owl.com Welcome1

teacher03@okchem_owl.com student03@okchem_owl.com Welcome1

Environmental Science/Biology/Forensic Science/Astronomy/Oceanography/Meteorology

Teacher Student Password

teacher01@okscibio_enviro.com student01@okscibio_enviro.com Welcome1

teacher02@okscibio_enviro.com student02@okscibio_enviro.com Welcome1

teacher03@okscibio_enviro.com student03@okscibio_enviro.com Welcome1

Physics

Teacher Student Password

teacher01@okphys.com student01@okphys.com Welcome1

teacher02@okphys.com student02@okphys.com Welcome1

teacher03@okphys.com student03@okphys.com Welcome1

MIndTap Digital Platform

NGL.Cengage.com/ExploreOKScience
www.bit.ly/ExploreOKScience
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Hands-on STEM Practice

Interactive Technology
MindTap for Exploring Science Oklahoma is an 
engaging and interactive student experience and 
provides teachers with powerful assessment and 
analytics to help students master the Oklahoma 
Academic Standards for Science.

Teacher Support
Teacher’s Editions for each grade provide all of the support needed to implement and 
assess the 3-Dimensions of the Oklahoma Academic Standards for Science. Master the 
Performance Expectations with phenomena-based lessons utilizing the 5E model: Engage, 
Explore, Explain, Elaborate, and Evaluate.

•	 Unit Planning Guide overviews 3-D lesson sequences

•	 Differentiation support for all levels of learners

•	 Digital learning support for using the online platform for enhanced instruction

Science Notebooking
National Geographic Explorers 
guide students in keeping their own 
science notebooks to mirror how 
real scientists work; students record 
data, ask questions, draw, write, 
and express thoughts about their 
learning.

Investigate activities guide 
students through the steps to 
prepare for the Science and 
Engineering Practices part of 
the Performance Expectations.

Think Like a Scientist and Think Like an Engineer are 
Performance Expectation activities where students apply 
their knowledge and skills in 3-D, hands-on performances.

STEM Projects provide 
unique, real-world 
challenges for students 
to solve using research 
and engineering 
practices.

Kindergarten  		
Big Book Set—1 each of Earth, Life, Physical,  
and Let’s Do Science Big Books  	 9780357571637	 $210.00

MindTap  (6-years)  	 9780357648605	 $54.50

MindTap (1-year)  	 9780357649916	 $13.75

Teacher’s Edition  	 9780357648438	 $98.00

Grade 1  		
Student Edition + MindTap (6-years)  	 9780357571644	 $64.50

Student Edition + MindTap (1-year)  	 9780357571651	 $59.50

Student Edition  	 9780357648384	 $54.50

MindTap  (6-years)  	 9780357648490	 $54.50

MindTap (1-year)  	 9780357649961	 $13.75

Teacher’s Edition  	 9780357648445	 $98.00

Grade 2  		
Student Edition + MindTap (6-years)  	 9780357571668	 $64.50

Student Edition + MindTap (1-year)  	 9780357571675	 $59.50

Student Edition  	 9780357648391	 $54.50

MindTap  (6-years)  	 9780357648506	 $54.50

MindTap (1-year)  	 9780357649954	 $13.75

Teacher’s Edition  	 9780357648452	 $98.00

Grade 3  		
Student Edition + MindTap (6-years)  	 9780357571682	 $69.00

Student Edition + MindTap (1-year)  	 9780357571699	 $64.00

Student Edition  	 9780357648407	 $59.00

MindTap  (6-years)  	 9780357648513	 $59.00

MindTap (1-year)  	 9780357649947	 $14.75

Teacher’s Edition  	 9780357648469	 $98.00

Grade 4  		
Student Edition + MindTap (6-years)  	 9780357571705	 $69.00

Student Edition + MindTap (1-year)  	 9780357571712	 $64.00

Student Edition  	 9780357648421	 $59.00

MindTap  (6-years)  	 9780357648520	 $59.00

MindTap (1-year)  	 9780357649930	 $14.75

Teacher’s Edition  	 9780357648476	 $98.00

Grade 5  		
Student Edition + MindTap (6-years)  	 9780357571729	 $69.00

Student Edition + MindTap (1-year)  	 9780357571736	 $64.00

Student Edition  	 9780357648414	 $59.00

MindTap  (6-years)  	 9780357648537	 $59.00

MindTap (1-year)  	 9780357649923	 $14.75

Teacher’s Edition  	 9780357648483	 $98.00

K–5 Science

Exploring Science Oklahoma

NGL.Cengage.com/ExploreOKScience
https://ngl.cengage.com/assets/html/mindtap/
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Chemistry

World of Chemistry 
Zumdahl, Zumdahl, DeCoste
Grades 9–12  Fourth Edition ©2021  9781337916127

•	Designed for on-level chemistry courses to meet the needs of students 
with little or no prior chemistry experience

•	The 4th edition has been completely redesigned to include National 
Geographic photography and graphics

•	Explorers at Work features profile the research and problem-solving work 
of National Geographic Explorers

•	Problem-solving support for students includes examples in the text 
paired with worked out solutions that demonstrate the reasoning used 
to solve the problem

•	Case Studies for every chapter describe real-world scenarios related to 
the chapter contents

•	Engineering design is integrated through Exploring Engineering and 
Chemical Engineering features

•	Differentiated learning support includes leveled practice problems, 
team-learning worksheets, and Meeting Individual Needs resources

Hardcover, 926 pages 

World of Chemistry 
Student Edition  	 9781337916127	 $105.00 

Student Edition + OWLv2 with eBook (6-year access)  	 9780357490525	 $135.00 

Student Edition + OWLv2 with eBook (1-year access)  	 9780357490532	 $112.00 

OWLv2 with eBook + VitalSource (6-year access)  	 9780357490549	 $105.00 

OWLv2 with eBook + VitalSource (1-year access)  	 9780357490556	 $50.00 

Activity Guide  	 9780357422366	 $18.50

Teacher’s Edition  	 9780357422342	 $170.00

Includes Cengage Learning Testing, powered by Cognero®

Hands-on Chemistry
Hands-on investigations are included at the end of 
every Chapter while Hands-on Chemistry Minilabs are 
embedded throughout each chapter. A downloadable 
Lab Manual is available with additional labs aligned to the 
program and a print Activity Guide includes hands-on, 
3-Dimensional lessons.

Teacher Support
The wraparound Teacher’s Edition includes Chapter 
Planning Guides summarizing chapter resources, 
support for differentiation, hands-on lessons, 
interdisciplinary and career connections, and OWLv2 
online learning resources.

Authentic Student 
Engagement
Engage students with 
National Geographic 
images and stories of 
National Geographic 
Explorers who use 
chemistry to solve real-
world problems. “Case 
Studies” and “Chemistry 
in Your World” features 
highlight real-world 
applications of chemistry.

Master Chemistry with OWLv2
•	 OWLv2 is a digital platform designed specifically for chemistry 

with special chemistry notation tools and the ChemDoodle 
molecule and bond sketcher

•	 Engage students with videos, simulations, and visualizations 
to help apply chemistry concepts to real-world scenarios

•	 Teachers have complete control and flexibility to design the 
course and assignments to fit their exact needs

•	 Includes a highly interactive eBook with embedded videos, 
3D molecules, simulations, and digital flashcards 
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Chemistry
OFFERED 
SEPARATELY  
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STATE ADOPTION

Introductory Chemistry: A Foundation 
Zumdahl, DeCoste
Grades 10–12  Ninth Edition ©2019  9781337399449

•	Offers a superior problem-solving pedagogy, an engaging writing style, 
and a strong emphasis on everyday applications, as well as a robust 
teaching and learning package and helpful digital solutions

•	Chemical reactions are covered early-on to capture student interest, 
leaving more abstract material for later chapters

•	Explains chemical concepts by starting with the basics—using symbols 
or diagrams—and concludes by encouraging students to test their own 
comprehension of the solution

Hardcover, 800 pages

A chemist-developed homework solution with 
eBook that develops problem solving mastery

Students have access anytime on almost any device 
with this downloadable eBook

Introductory Chemistry: A Foundation 
Student Edition  	 9781337399449	 $140.75 

Student Edition + OWL with eBook (6-year access)   	 9781337860413	 $170.75 

OWL with eBook + VitalSource® (6-year access)   	 9781337860420	 $140.75 

OWL with eBook + VitalSource® (1-year access)   	 9781337860437	 $50.00 

Student Solutions Manual    	 9781337399470	 $85.75 

Annotated Instructor’s Edition   	 9781337399432	 $168.75 

Includes Cengage Learning Testing, powered by Cognero®

Fast Track to a 5: Preparing  
for the AP® Examination 

•	Helps students study for the AP® exam quickly, efficiently, and effectively

•	Closely correlated to the AP® textbook program

•	Includes a diagnostic test, test-taking strategies, course content review, 
and two full-length practice exams

Paperback, 384 pages 

Chemistry, AP® Edition 
Student Edition  	 9781305957732	 $169.00 

Student Edition (AP® Edition) + OWL with eBook and  
Online Fast Track to a 5 (6-year access)    	 9781337427012	 $199.00 

OWL and Online Fast Track to a 5 + VitalSource® (6-year access)    	 9781337427029	 $169.00 

OWL and Online Fast Track to a 5 + VitalSource® (1-year access)    	 9781337427036	 $50.00 

Fast Track to a 5 AP® Test Preparation Workbook  
for Chemistry, AP® Edition    	 9781305957480	 $24.75 

Annotated Teacher’s Edition   	 9781305957749	 $244.50 

AP® Teacher’s Resource Guide   	 9781305957794	 $10.00 

AP® Lab Manual   	 9781305957466	 $67.75 

Student Solutions Manual   	 9781305957510	 $102.00 

Study Guide   	 9781305957473	 $96.75 

Teacher’s Resource Manual to AP® Lab Manual   	 9781305957411	 $10.00 

Test Bank for AP® Chemistry   	 9781305957527	 $10.00 

Inquiry Based Learning Guide   	 9781305957497	 $35.50 

Includes Cengage Learning Testing, powered by Cognero®

Chemistry, AP® Edition 
Zumdahl, Zumdahl, DeCoste
Grades 11–12  Tenth Edition ©2018  9781305957732  

•	Updated with new content and AP®-style questions to meet the 2019 
course updates 

•	Renowned for its problem-solving approach and focus on conceptual 
development

•	Emphasizes a qualitative approach to chemistry in both the text and the 
digital program before quantitative problems are considered, helping 
build comprehension

•	Focuses on modeling throughout the narrative to address the problem of 
rote memorization by helping students better understand and appreciate 
the process of scientific development

•	New “Critical Thinking Questions” have been added throughout the text 
to emphasize the importance of conceptual learning

•	New “ChemWork Problems” have been added to the end-of-chapter 
problems throughout the text to test student understanding of core 
concepts, which can be worked as pencil-and-paper problems or in 
interactive form in the OWL digital platform

Hardcover, 1,200 pages

A chemist-developed homework solution with 
eBook that develops problem solving mastery

Students have access anytime on almost any device 
with this downloadable eBook

9–12 Science

as you look around you, you must wonder about the properties of matter. How do plants grow, 

and why are they green? Why is the sun hot? Why does a hot dog get hot in a microwave oven? 

Why does wood burn, whereas rocks do not? What is a flame? How does soap 

work? Why does soda fizz when you open the bottle? When iron rusts, what’s 

happening? And why doesn’t aluminum rust? How does a cold pack for an 

athletic injury, which is stored for weeks or months at room temperature, 

suddenly get cold when you need it? How does a hair permanent work?

The answers to these and endless other questions lie in the domain of 

chemistry. In this chapter we begin to explore the nature of matter: how 

it is organized and how and why it changes.

Why does soda fizz when you open the bottle?
© Cengage Learning

Matter
■  To learn about matter and its three states.Objective

Matter, the “stuff” of which the universe is composed, has two characteristics: it has 
mass, and it occupies space. Matter comes in a great variety of forms: the stars, the air 
that you are breathing, the gasoline that you put in your car, the chair on which you are 
sitting, the turkey in the sandwich you may have had for lunch, the tissues in your brain 
that enable you to read and comprehend this sentence, and so on.

To try to understand the nature of matter, we classify it in various ways. For exam-
ple, wood, bone, and steel share certain characteristics. These things are all rigid; they 
have definite shapes that are difficult to change. On the other hand, water and gasoline, 
for example, take the shape of any container into which they are poured (Fig. 3.1). 
Even so, 1 L of water has a volume of 1 L whether it is in a pail or a beaker. In contrast, 
air takes the shape of its container and fills any container uniformly.

The substances we have just described illustrate the three states of matter: solid, 
liquid, and gas. These are defined and illustrated in Table 3.1. The state of a given 
sample of matter depends on the strength of the forces among the particles contained 
in the matter; the stronger these forces, the more rigid the matter. We will discuss this 
in more detail in the next section.

3.1

55

table 3.1  The Three States of Matter

State Definition Examples

solid rigid; has a fixed shape and 
volume

ice cube, diamond, iron bar

liquid has a definite volume but takes 
the shape of its container

gasoline, water, alcohol, 
blood

gas has no fixed volume or shape; 
takes the shape and volume of 
its container

air, helium, oxygen

Figure 3.1  Liquid water takes the 
shape of its container.
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energy is at the center of our very existence as individuals and as a society. The food that we eat furnishes 

the energy to live, work, and play, just as the coal and oil consumed by manufacturing and transportation 

systems power our modern industrialized civilization.

Huge quantities of carbon-based fossil fuels have been available for the taking. This abundance of fuels 

has led to a world society with a huge appetite for energy, consuming millions of barrels of petroleum every 

day. We are now dangerously dependent on the dwindling supplies of oil, 

and this dependence is an important source of tension among nations 

in today’s world. In an incredibly short time we have moved from a 

period of ample and cheap supplies of petroleum to one of high 

prices and uncertain supplies. If our present standard of living is 

to be maintained, we must find alternatives to petroleum. To do 

this, we need to know the relationship between chemistry and 

energy, which we explore in this chapter.

Energy is a factor in all human activity.
HHakim/iStockphoto.com

The Nature of Energy
■  To understand the general properties of energy.Objective

Although energy is a familiar concept, it is difficult to define precisely. For our pur-
poses we will define energy as the ability to do work or produce heat. We will define 
these terms below.

Energy can be classified as either potential or kinetic energy. Potential energy is 
energy due to position or composition. For example, water behind a dam has potential 
energy that can be converted to work when the water flows down through turbines, 
thereby creating electricity. Attractive and repulsive forces also lead to potential 
energy. The energy released when gasoline is burned results from differences in attrac-
tive forces between the nuclei and electrons in the reactants and products. The 
kinetic energy of an object is energy due to the motion of the object and depends on 
the mass of the object m and its velocity v: KE 5 1

2 mv 2.
One of the most important characteristics of energy is that it is conserved. The law 

of conservation of energy states that energy can be converted from one form to 
another but can be neither created nor destroyed. That is, the energy of the universe 
is constant.

Although the energy of the universe is constant, it can be readily converted from 
one form to another. Consider the two balls in Fig. 10.1(a). Ball A, because of its ini-
tially higher position, has more potential energy than ball B. When ball A is released, 
it moves down the hill and strikes ball B. Eventually, the arrangement shown in 
Fig.  10.1(b) is achieved. What has happened in going from the initial to the final 
arrangement? The potential energy of A has decreased because its position was low-
ered. However, this energy cannot disappear. Where is the energy lost by A?

Initially, the potential energy of A is changed to kinetic energy as the ball rolls 
down the hill. Part of this energy is transferred to B, causing it to be raised to a higher 
final position. Thus the potential energy of B has been increased, which means that 
work (force acting over a distance) has been performed on B. Because the final posi-
tion of B is lower than the original position of A, however, some of the energy is still 
unaccounted for. Both balls in their final positions are at rest, so the missing energy 
cannot be attributed to their motions.

10.1

283
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Environmental Science: Sustaining Your World
Miller, Spoolman
Grades 9–12  First Edition ©2017  9781305637429

•	Elevate Environmental Science instruction with the first high school 
program built with National Geographic content, images, and Explorers

•	Promote scientific understanding of environmental issues and show how 
science and engineering practices are used to solve real-world 
environmental problems

•	With a central theme of sustainability included throughout, the content 
focuses on the core environmental issues of today while incorporating 
case studies and current research on solutions-based outcomes

•	Comprehensive unit projects include hands-on engineering design 
activities where students utilize content and skills from the unit to design 
a solution to an environmental problem

•	Special National Geographic features introduce students to unique 
projects and partnerships including a live-data biodiversity survey in 
Africa, citizen science projects like BioBlitzes, and the contributions of 
nature museums and preserves

Table of Contents
1. The Environment and Sustainability

2. Science, Matter, Energy, and Systems

3. Ecosystem Dynamics

4. Biodiversity and Evolution

5. Species Interactions, Succession,  
and Population Control

6. Ecosystems and Climate

7. Saving Species and Ecosystem Services

8. Sustaining Biodiversity: An Ecosystems  
Approach 

9. Food, Soil, and Pest Management

10. Water Resources and Water Pollution

11. Geology and Nonrenewable Mineral Resources

12. Nonrenewable Energy Resources

13. Renewable Energy Resources

14. Human Population and Urbanization

15. Human Health

16. Air Pollution, Climate Change, and Ozone 
Depletion

17. Solid and Hazardous Waste

18. Environmental Economics, Politics,  
and Worldviews

Encourage 
critical thinking 
skills

Reader-friendly 
content and 
scientific 
vocabulary

Frequent in-chapter and end-
of-chapter questions support 
student understanding

Impactful  
National Geographic 
images

Expert content and National Geographic imagery for Environmental Science 

GO DIGITAL with MindTap™ !
Increase student engagement with a personalized learning path 
including media-rich eBook, online assessments, and study tools.

•	 Personalize the course to meet your needs

•	 Track student progress and success with powerful analytics

•	 Easily create assignments and reminders for students

Environmental Science: Sustaining Your World
Student Edition  	 9781305637429	 $85.50 

Student Edition + MindTap™ (6-year access)   	 9781337379465	 $115.50 

Student Edition + MindTap™ (1-year access)   	 9781337379458	 $92.50 

MindTap™ (6-year access)   	 9780357084106	 $85.50 

MindTap™ (1-year access)   	 9781305649774	 $50.00 

Annotated Instructor’s  Edition  	 9781305645776	 $112.25 

Includes Cengage Learning Testing, powered by Cognero®
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Exploring Environmental Science for AP®, Updated
Miller, Spoolman
Grades 9–12  First Edition Updated ©2021  9780357436325

•	Updated with new content and AP®-style questions to meet the 2019 
course updates

•	AP® Multiple Choice and Free-Response review questions appear at the 
end of each Chapter and each Unit, and a full AP® Practice Test is included 
at the end of the book, all updated to the 2019 course framework 
updates

•	Themes of economics, politics, ethics, policy, and sustainability are woven 
throughout, emphasizing the interconnectedness of human activity and 
the environment

•	Critical Concepts in Sustainability features focus on the interconnectedness 
of people, policy, economics, science and environment; each has a 
free-response question to help students develop good FRQ writing skills

•	Math Connection are FRQ-style analysis features that appear in each 
chapter to build quantitative literacy and provide math skills practice in 
real-world situations

Hardcover, 677 pages

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Exploring Environmental Science for AP® (Updated)
Student Edition  	 9780357436325	 $143.25 

Student Edition + MindTap™ (6-year access)   	 9780357492888	 $173.25 

Student Edition + MindTap™ (1-year access)   	 9780357492895	 $150.25 

MindTap™ (6-year access)   	 9780357461921 	 $143.25 

MindTap™ (1-year access)   	 9780357437834	 $50.00 

Fast Track to a 5 Test Preparation Workbook  	 9780357437827	 $24.75 

Teacher’s Edition  	 9780357437810 	 $78.75 

AP® Teacher’s Resource Guide  	 9781337705691	 $78.75 

Includes Cengage Learning Testing, powered by Cognero®

MindTap™ Features for AP® Environmental Science 
•	Core Case Studies for each chapter guide instruction and frame student 

understanding of the chapter contents. Case studies are revisited at the 
end of each chapter with unique MindTap™ activities.

•	Updated AP®-style questions are auto-graded to help teachers prepare 
students for the updated AP®  test

•	Google Earth Field Trip assignments virtually take students to real 
locations with assessment questions included.

Fast Track to a 5: Preparing  
for the AP® Examination 

•	Helps students study for the AP® exam quickly, efficiently, and effectively

•	Closely correlated to the AP® textbook program

•	Includes a diagnostic test, test-taking strategies, course content review, 
and two full-length practice exams

Paperback, 384 pages 

Environmental Science
OFFERED 
SEPARATELY  
FROM OKLAHOMA 
STATE ADOPTION

Environmental Science 
Miller, Spoolman
Grades 9–12  Sixteenth Edition ©2019  9781337569743

•	Most appropriate for an honors environmental science course

•	Boasts unparalleled coverage of sustainability, basic science, and bias-free 
explanations, all within a flexible chapter organization

•	Science- and concept-centered approach encourages students to think 
about important concepts and issues that affect their lives

•	Core case studies that illustrate key topics and issues, reinforcing the 
sustainability theme to inspire nearly 70 “How Would You Vote?” 
questions—which sharpen students’ critical thinking by asking them to 
consider facts, conflicting solutions, and trade-offs surrounding the issues, 
and then to cast their vote

Hardcover, 576 pages

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Environmental Science
Student Edition  	 9781337569743	 $142.00 

Student Edition + MindTap™ (6-year access)   	 9781337858182	 $172.00 

Student Edition + MindTap™ (1-year access)   	 9781337858199	 $149.00 

MindTap™ (6-year access)   	 9780357084113	 $142.00 

MindTap™ (1-year access)   	 9781337612821	 $50.00 

Includes Cengage Learning Testing, powered by Cognero®
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Sustaining Biodiversity: Saving Species
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8.3 How do humans accelerate 
 species extinction and degrada-
tion of ecosystem services?

8.4 How can we sustain wild species 
and the ecosystem services they 
provide?

8.1 What role do humans play in 
the loss of species and ecosystem 
services?

8.2 Why should we try to sustain wild 
species and the ecosystem services 
they provide?

The last word in ignorance is the 
person who says of an animal or 
plant: “What good is it?” … If 
the land mechanism as a whole is 
good, then every part of it is good, 
whether we understand it or not.
ALDO LEOPOLD

Key Questions Endangered wild Siberian tiger.
Volodymyr Burdiak/Shutterstock.com
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264     CHAPTER 11 WATER RESoURCES AnD WATER PoLLUTIon

which surface runoff drains into a particular stream, lake, 
wetland, or other body of water is called its watershed, 
or drainage basin.

Water Use Is Increasing
Two-thirds of the annual surface runoff of freshwa-
ter into rivers and streams is lost in seasonal floods and 
is not available for human use. The remaining one-third 
is  reliable surface runoff, which is regarded as a stable 
source of freshwater from year to year.

During the past century, the human population tripled, 
global water withdrawals increased sevenfold, and per capita 
withdrawals quadrupled. As a result, we now withdraw an 
estimated 34% of the world’s reliable runoff. This is a global 
average. In the arid American Southwest, up to 70% of the 
reliable runoff is withdrawn for human purposes, mostly for 
irrigation. Some water experts project that because of pop-
ulation growth, rising rates of water use per person, longer 
dry periods in some areas, and unnecessary water waste, the 
world’s people are likely to be withdrawing up to 90% of 
the world’s reliable freshwater runoff by 2025.

seeps—typically moving only a meter or so (about 3 feet) 
per year and rarely more than 0.3 meter (1 foot) per day. 
Watertight layers of rock or clay below aquifers keep the 
freshwater from escaping deeper into the earth. We use 
pumps to bring groundwater to the surface for irrigating 
crops, supplying households, and meeting the needs of 
industries.

Most aquifers are replenished naturally by precip-
itation that sinks downward through exposed soil and 
rock. Others are recharged from nearby lakes, rivers, and 
streams. However, aquifers recharge slowly and in urban 
areas, so much of the landscape has been built on or paved 
over that freshwater can no longer penetrate the ground 
to recharge aquifers. Some aquifers, called deep aquifers, 
cannot be recharged or take many thousands of years to 
recharge. On a human time scale, deep aquifers are non-
renewable one-time deposits of freshwater.

Another crucial resource is surface water, the fresh-
water from rain and melted snow that is stored in lakes, 
reservoirs, wetlands, streams, and rivers. Precipitation that 
does not soak into the ground or return to the atmosphere 
by evaporation is called surface runoff. The land from 

FIGURE 11.2 Each day these women carry water to their village in a dry area of India.
ShivJi Joshi/National Geographic Creative
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fed to cattle. Figure 11.4 shows one way to measure the 
amounts of virtual water used for producing and deliver-
ing products.

For some water-short countries, it makes sense to save 
real freshwater by importing virtual water through food 
imports, instead of producing food domestically. Such 
countries include Egypt and other Middle Eastern nations 
in dry climates with little freshwater. Large exporters of 
virtual water—mostly in the form of wheat, corn, soy-
beans, alfalfa, and other foods—are the European Union, 
the United States, Canada, Brazil, and Australia.

CASE STUDY

Freshwater Resources in the United 
States
According to the U.S. Geological Survey (USGS), the aver-
age American directly uses between 300 and 379 liters (80 
to 100 gallons) of freshwater a day—enough water to fill 
at least two typical bathtubs full of water. (The average 

Worldwide, people use 70% of the freshwater 
 withdrawn each year from rivers, lakes, and aquifers to 
irrigate cropland and raise livestock. In arid regions, up to 
90% of the available water supply is used for food pro-
duction. Industry uses roughly another 20% of the water 
withdrawn globally each year. Cities and residences use 
the remaining 10%.

Your water footprint is a rough measure of the total 
volume of freshwater you use directly or indirectly. Your 
daily water footprint includes the freshwater you use 
directly (for example, to drink, bathe, or flush a toilet) and 
the water used indirectly to produce the food you eat, the 
energy you use, and the products you buy.

Freshwater that is not directly consumed but is used to 
produce food and other products is called virtual water. 
It makes up a large part of the water footprints, of individ-
uals, especially in more-developed countries. Agriculture 
accounts for about 92% of humanity’s water footprint. 
Producing and delivering a typical hamburger, for exam-
ple, takes about 1,800 liters (480 gallons or about 12 bath-
tubs) of freshwater—most of it used to grow grain that is 

Precipitation

Infiltration

Infiltration

Unconfined aquifer

Lake

Stream

EvaporationEvaporation and transpiration

Confined aquifer

Water 
table

Artesian
well Drinking

water
well
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permeable material
such as clay

Confining impermeable rock layer
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such as clay
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FIGURE 11.3 Natural Capital: Much of the water that falls in precipitation seeps into the ground to become groundwater, 
stored in aquifers.
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Biology

Biology: The Unity and Diversity of Life,  
AP® Edition 
Starr, Taggart, Evers, Starr 
Grades 10–12  Fifteenth Edition © 2019  9781337408592

•	Updated with new content and AP®-style questions to meet the 2019 
course updates 

•	Known for its approach, writing style, current coverage of the breadth of 
biology topics, and unique illustrations

•	Fulfills the standards of the new AP® Biology course and provides a lively, 
engaging writing style that conveys the central concepts and 
applications of human biology succinctly and accurately

•	Issues-oriented approach that engages students in current, motivating 
biological topics; a built-in cross-referencing system for key topics; and 
helpful media resources for teachers and students

Hardcover, 1,024 pages 

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Biology:  The Unity and Diversity of Life, AP® Edition
Student Edition  	 9781337408592	

Student Edition + MindTap™ (6-year access)   	 9781337860444	 $135.75 

Student Edition + MindTap™ (1-year access)   	 9781337860451	 $112.75 

MindTap™ (6-year access)   	 9780357084137	 $105.75 

MindTap™ (1-year access)   	 9781337408707	 $50.00 

Fast Track to a 5 Test Preparation Workbook for Biology:  
The Unity and Diversity of Life, AP® Edition    	 9781337408622	 $24.75 

AP® Teacher’s Manual   	 9781337408608	 $53.00 

AP® Lab Manual   	 9781337408615	 $77.00 

Laboratory Manual   	 9780840053800	 $112.50 

Includes Cengage Learning Testing, powered by Cognero®

Biology: Concepts and Applications 
Starr, Evers, Starr 
Grades 9–12  Tenth Edition ©2018  9781337094825

•	Perfect for an Honors Biology course, this text provides an introductory, 
issues-oriented approach that focuses on teaching the process of science 
and basic biological principles

•	Includes features to help visual learners including “Figure It Out” 
questions, accompanied by many illustrations, to ensure students 
understand the concepts, and new “Data Analysis Activities” at the end of 
each chapter to help students strengthen their analytical skills

•	New “Take Home Messages” that ensure students grasp key concepts, 
with special features like the chapter-opening case studies and “How 
Would You Vote?” questions to enliven the subject matter and make 
relevant connections between biology and real-life concerns

Hardcover, 864 pages 

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Biology: Concepts and Applications
Student Edition  	 9781337094825	 $147.00 

Student Edition + MindTap™ (6-year access)   	 9781337426978	 $177.00 

Student Edition + MindTap™ (1-year access)   	 9781337426985	 $154.00 

MindTap™ (6-year access)   	 9780357084168	 $147.00 

MindTap™ (1-year access)   	 9781337397643	 $50.00 

Includes Cengage Learning Testing, powered by Cognero®

Physics

College Physics, AP® Edition 
Serway, Vuille
Grades 11–12  Eleventh Edition ©2018  9781305965393

•	Shows how physics works in the real world with a clear, logical, 
algebra-based presentation of the basic concepts and principles of 
physics

•	Provides a clear strategy for connecting theories to a consistent 
problem-solving approach, carefully reinforcing this methodology 
throughout the text and connecting it to real-world examples

•	Integrates the latest findings of physics education research throughout 
the text, placing more emphasis on critical and conceptual thinking

Hardcover, 1,120 pages 

Inspire mastery with this powerful math-centered 
homework solution with eBook

Students have access anytime on almost any device 
with this downloadable eBook

Fast Track to a 5: Preparing  
for the AP® Examination 

•	Helps students study for the AP® exam quickly, efficiently, and effectively

•	Closely correlated to the AP® textbook program

•	Includes a diagnostic test, test-taking strategies, course content review, 
and two full-length practice exams

Paperback, 354 pages 

College Physics, AP® Edition
Student Edition  	 9781305965393	 $153.75 

Student Edition + WebAssign® (6-year access)   	 9780357244968	 $193.75 

Student Edition + WebAssign® (1-year access)   	 9780357244975	 $160.75 

WebAssign® + VitalSource® (6-year access)   	 9780357244982	 $153.75 

WebAssign® + VitalSource® (1-year access)   	 9780357244999	 $50.00 

Fast Track to a 5 AP® Test Preparation Workbook for  
College Physics, AP® Edition    	 9781305965409	 $24.75 

AP® Teacher’s Resource Guide   	 9781305965379	 $26.50 

Includes Cengage Learning Testing, powered by Cognero®

Physics for Scientists and Engineers 
Serway, Jewett 
Grades 11–12  Tenth Edition ©2019  9781337553469

•	A proven text that reveals the function and simplicity of physics while 
highlighting its essential role in other disciplines,  from engineering to 
medicine

•	Recognized for concise writing, carefully developed problem sets, 
world-class worked examples, and leading-edge learning features

•	Authoritative, calculus-based text maintains the book’s high standards in 
an integrated, enhanced Supplemental Package that helps teachers 
provide their students with the best in introductory physics education

•	Includes stronger integration of the Analysis Model approach to 
problem-solving, highlighting this approach because students often find 
it easier to identify a situation rather than a fundamental principle

•	Lays out a standard set of situations that appear in most physics 
problems, serving as a bridge to help students identify the correct 
fundamental principle—and then, the equation—to utilize in solving that 
problem

•	Features Analysis Model boxes that better integrate the Analysis Model 
approach by providing examples of the types of problems that students 
could solve using the model

Hardcover, 1,232 pages 

Inspire mastery with this powerful math-centered 
homework solution with eBook

Students have access anytime on almost any device 
with this downloadable eBook

Physics for Scientists and Engineers
Student Edition  	 9781337553469	 $169.00 

Student Edition + WebAssign® (6-year access)   	 9781337860529	 $199.00 

Student Edition + WebAssign® (1-year access)   	 9781337860536	 $176.00 

WebAssign® + VitalSource® (6-year access)   	 9781337860543	 $169.00 

WebAssign® + VitalSource® (1-year access)   	 9781337860550	 $50.00 

Includes Cengage Learning Testing, powered by Cognero®

9–12 Science
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Forensic Science: Fundamentals and Investigations 
Bertino, Bertino
Grades 9–12  Third Edition ©2021  9780357124987

•	Carefully crafted and visually powerful, this best-selling program ensures 
solid scientific content and an approach that delivers precisely what 
students need in a high school course

•	New Chapter Scenarios and Case Studies reflect current events and 
methodologies in forensic investigation

•	Updated focus on advances in forensic science, including new 
technologies and techniques for investigation and analysis

•	Forensic Science MindTap™ and Virtual Labs give students real-world lab 
experience within an online environment! 

•	Virtual Lab activities include background information, 3-D crime scene, 
clear instructions, Toolkit, post-lab assessment, critical-thinking questions, 
and research activities

•	Student material combines math, chemistry, biology, physics, and earth 
science content clearly identified by icons 

•	Balances extensive scientific concepts with hands-on classroom and lab 
activities, readings, intriguing case studies, and chapter-opening 
scenarios

•	Comprehensive, time-saving teacher support and lab activities deliver 
exactly what you need to ensure that students receive a solid, integrated 
science education 

Hardcover, 892 pages

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Forensic Science: Fundamentals and Investigations
Student Edition  	 9780357124987	 $88.00 

Student Edition + MindTap™ (6-year access)   	 9780357490594	 $118.00 

Student Edition + MindTap™ (1-year access)   	 9780357490600	 $95.00 

MindTap™ (6-year access)   	 9780357490617	 $88.00 

MindTap™ (1-year access)   	 9780357493472	 $50.00 

Wraparound Teacher’s Edition  	  9780357361726	 $88.00

Includes Cengage Learning Testing, powered by Cognero®

OFFERED 
SEPARATELY  
FROM OKLAHOMA 
STATE ADOPTION

Forensic Science: Advanced Investigations,  
Update 
Brown, Davenport
Grades 9–12  First Edition ©2016  9781305120716

•	Balances extensive scientific concepts with hands-on classroom and lab 
activities, readings, intriguing case studies, and chapter-opening 
scenarios

•	Expands students’ knowledge of chemistry, biology, physics, earth 
science, math, and psychology with content tied to national and state 
science standards 

•	Builds on concepts introduced in Forensic Science: Fundamentals & 
Investigations, as well as introduces additional topics, such as arson and 
explosions

•	Comprehensive, time-saving teacher support and lab activities deliver 
exactly what you need to ensure that students receive a solid, complete 
science education 

•	This book provides a solution that is engaging, contemporary, and 
specifically designed for high school students

•	Forensic Science MindTap and Virtual Labs gives your students real-world 
lab experience within an online environment

•	Each Virtual Lab activity includes: background information, 3-D crime 
scene, clear instructions, Toolkit, post-lab assessment, critical-thinking 
questions, and research activities

Hardcover, 544 Pages 

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Forensic Science: Advanced Investigations
Student Edition  	 9781305120716	 $109.50 

Student Edition + MindTap™ (6-year access)   	 9781305467842	 $139.50 

Student Edition + MindTap™ (1-year access)   	 9781305467859	 $116.50 

MindTap™ (6-year access)   	 9780357084182	 $109.50 

MindTap™ (1-year access)   	 9781305270176	 $50.00 

Wraparound Teacher’s Edition  	 9781305120723	 $149.75 

Includes Cengage Learning Testing, powered by Cognero®

Forensic Science
OFFERED 
SEPARATELY  
FROM OKLAHOMA 
STATE ADOPTION

Oceanography: An Invitation to Marine Science 
Garrison, Ellis 
Grades 9–12  Ninth Edition ©2016  9781305105164

•	Provides a basic understanding of the scientific questions, complexities, 
and uncertainties involved in ocean use, as well as the role and 
importance of the ocean in nurturing and sustaining life on the planet

•	Text emphasizes the interdisciplinary nature of marine science, 
emphasizing its links to biology, chemistry, geology, physics, 
meteorology, astronomy, ecology, history, and economics

•	Provides coverage of new research plus increased information on climate 
change, with icons throughout the book to help students easily identify 
and connect the many factors that affect the world’s climate and oceans

Hardcover, 608 pages

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Oceanography: An Invitation to Marine Science
Student Edition  	 9781305105164	 $85.50 

Student Edition + MindTap™ (6-year access)   	 9781305793545	 $115.50 

Student Edition + MindTap™ (1-year access)   	 9781305793378	 $92.50 

MindTap™ (6-year access)   	 9780357084212	 $85.50 

MindTap™ (1-year access)   	 9781305508002	 $50.00

Includes Cengage Learning Testing, powered by Cognero®

OceanographyAstronomy
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OFFERED 
SEPARATELY  
FROM OKLAHOMA 
STATE ADOPTION

Foundations of Astronomy 
Seeds, Backman
Grades 11–12  Fourteenth Edition ©2019  9780357031612

•	Includes 26 chapters, with some unique topics and extensions of other 
topics not in the related Horizons: Exploring the Universe program 

•	Fascinating, engaging, and extremely visual text that emphasizes the 
scientific method throughout as it guides students to answer two 
fundamental questions: “What are we?” and “How do we know?”

•	Highlights the newest developments and latest discoveries in the 
exciting study of astronomy with a discussion of the interplay between 
evidence and hypothesis—providing not only fact but also a conceptual 
framework for understanding the logic of science

•	New coverage that includes the latest updates on Earth-based giant 
telescopes and giant radio telescopes, information emphasizing 
observations over the entire electromagnetic spectrum, and insights on 
global warming and ozone depletion

Hardcover, 688 pages 

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Foundations of Astronomy
Student Edition  	 9780357031612	 $79.50 

Student Edition + MindTap™ (6-year access)   	 9780357082928	 $109.50 

Student Edition + MindTap™ (1-year access)   	 9780357082935	 $86.50 

MindTap™ (6-year access)   	 9780357084199	 $79.50 

MindTap™ (1-year access)   	 9781337615778	 $50.00 

Includes Cengage Learning Testing, powered by Cognero®

  Visit NGL.Cengage.com/ExploreOKScience to learn more.

NGL.Cengage.com/ExploreOKScience
https://nglstore.cengage.com/webapp/wcs/stores/servlet/ProductDisplay?partNumber=9781305120716&langId=-1&storeId=11755&catalogId=12005
https://nglstore.cengage.com/webapp/wcs/stores/servlet/ProductDisplay?partNumber=9780357031612&langId=-1&storeId=11755&catalogId=12005
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Meteorology Today 
Ahrens, Henson
Grades 11–12  Twelfth Edition ©2019  9781337616669

•	Grounded in the scientific method, this engaging and highly visual text 
shows students how to observe, calculate, and synthesize information, 
systematically analyzing meteorological concepts and issues

•	Dynamic learning tools packed with self-testing features such as 
end-of-chapter summaries, key terms, review questions, exercises and 
problems, live animations, and web links

•	“Focus On” boxes examine concepts at greater depth to add realistic 
context and meaning to meteorological observation methods, 
environmental issues, and a variety of more advanced topics

•	Online resources allow students to explore actual weather data, such as 
world temperature and precipitation extremes over a 30 year period, and 
apply them to assignments and projects to develop reasoning and 
quantitative skills

Hardcover, 656 pages

This personal learning environment combines the 
eBook and resources into a singular Learning Path

Meterology Today: An Introduction to Weather,  
Climate and the Environment
Student Edition  	 9781337616669	 $112.50 

Student Edition + MindTap™ (6-year access)   	 9781337860604	 $142.50 

Student Edition + MindTap™ (1-year access)   	 9781337860611	 $119.50 

MindTap™ (6-year access)   	 9780357084236	 $112.50 

MindTap™ (1-year access)   	 9781337615747	 $50.00 

Includes Cengage Learning Testing, powered by Cognero®

Meteorology

9–12 Science
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