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PHENOMENA-BASED 
INSTRUCTION WITH NATIONAL 
GEOGRAPHIC RESOURCES 
As teaching shifts towards multidisciplinary approaches to learning, 
National Geographic Biology is designed specifically to meet the 
needs of Phenomena-Based instruction. Deepen concept knowledge 
and inquiry skills by combining phenomena-based instruction with 
National Geographic resources. Biology 
empowers all students to investigate 
real-world scenarios and build skills 
towards academic and career success. BIOLOGY



BUILT FOR 3-DIMENSIONAL 
INSTRUCTION 
The 3-Dimensional approach to teaching is changing the way 
science and biology are taught. National Geographic Biology was 
created to guide teachers through 3D instruction by incorporating 
Disciplinary Core Ideas (DCI), Science and Engineering Practices 
(SEP), and Crosscutting Concepts (CCC) into each lesson to 
prepare students to master the Performance Expectations.

National Geographic Biology connects students to the field of biology 
through content and features that showcase the experiences of 
diverse National Geographic Explorers and photographers. This 
engaging content consists of lessons with featured articles, videos, 
and Virtual Investigations in the digital platform hosted by the National 
Geographic explorers themselves.

AUTHENTIC NATIONAL 
GEOGRAPHIC EXPERIENCE 

Online Learning Platform
National Geographic Explorer videos appear in MindTap. 
Explorers take students into the field introducing students 
to science phenomena.

With the help of the MindTap digital platform, students are transported into the world of 
biology with:

• realistic simulations allowing them to interact with data and graphs
• guided Virtual Investigations where they are immersed in �eld-relevant environments
• engaging videos embedded in the interactive eBook

Available in  
English and Spanish
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National Geographic “On 
Assignment” photo features 
illuminate stories and transport 
students into the biological 
world around them.

A video series featuring National 
Geographic Explorers highlighting their 
unique biology stories and research 
supports the phenomena in the print text. 
Students see themselves reflected in 
these diverse biologists.

Diverse National Geographic Explorers share their 
personal backgrounds and exciting biology stories that 
engage students with relevant content that resonates! 

ENGAGE STUDENTS WITH 
AUTHENTIC BIOLOGY STORIES 
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Digital Biology Explorations

Transport students into the field with simulations, engaging videos, 
and Virtual Investigations where a National Geographic Explorer 
guides students through a virtual biology research project.
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ENSURING BIOLOGY 
STANDARDS ARE MET 
National Geographic Biology was created 
specifically to teach 3-Dimensional standards 
and the NGSS to support high school life science 
standards core ideas, practices, and concepts.

Questions and prompts throughout 
each chapter serve as 3D checkpoints, 
prompting students to engage with 
Disciplinary Core Ideas, Crosscutting 
Concepts, and Science and 
Engineering Practices.

Connections to other 
disciplines in the student book 
and Teacher’s Edition reinforce 
skills used throughout high 
school in all courses.

However, some individuals may emigrate and end up at breeding sites 
more than a thousand kilometers away. In general, the tendency of 
individuals to emigrate to a new breeding site is related to resource 
availability, crowding, and avoiding inbreeding (Figure 4-5). As crowding 
increases and resources decline, the likelihood of emigration rises.

 CCC   Cause and Effect How do immigration and emigration affect the 
growth rate of a population?

Biotic Potential and Exponential Growth
A population’s per capita growth rate can change over time for many 
reasons. Food sources or suitable habitats may become more or less 
available, or a population may be exposed to new predators or disease. 
However, if shelter, food, and other essential resources were unlimited and 
there were no external threats, the population would grow indefinitely as 
long as its birth rate was greater than its death rate.

Under ideal conditions, the population’s per capita growth rate would be 
determined by the reproductive characteristics of its species, including 
the age at which reproduction typically begins, how long individuals are 
able to reproduce, and the number of offspring that are produced each 
time an individual reproduces. This theoretical growth rate is a measure 
of the population’s biotic potential. Different species have different 
biotic potentials. Microbes such as bacteria have some of the highest 
biotic potentials, whereas large mammals with long lives have some of 
the lowest.

Imagine a single bacterium in a laboratory flask that provides ideal 
conditions for survival and growth. After 20 minutes, the bacterial cell 
divides in two. Those two cells divide, and so on, every 20 minutes. At 
this growth rate, a population of more than one billion can result from a 
single bacterium in just 10 hours. The graph of the number of individuals 
versus time for this bacterial population takes on a J shape. This shape 
is characteristic of graphs of exponential growth, which occurs when a 
population’s per capita growth rate is positive (Figure 4-6).

FIGURE 4-5 
As in many big cat species, a male lion 
leaves its mother’s territory when it is 
between two and three years old to find a 
mate from a different pride.
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Regardless of the species, populations seldom reach their biotic 
potential. A population with a growth rate r greater than zero will increase 
exponentially, but growth at the maximum potential rate can only occur 
when conditions are ideal. A bacterial colony might grow to enormous 
numbers in a laboratory environment, where conditions can be controlled 
and food supplied indefinitely. But in an outdoor puddle where food 
is limited and the environment is unstable, such as in Figure 4-7, the 
same bacterial population would grow at a slower rate or even decrease. 
Although the population can survive in the puddle for some time, the 
conditions are no longer ideal.

 SEP   Construct an Explanation Describe the difference between the biotic 
potential of a population of organisms and the population’s growth rate.

FIGURE 4-6 
If a population’s per capita growth rate is positive and resources are unlimited, the number of 
individuals increases exponentially over time.

Go 
Online  SIMULATION

Modeling Population Changes Go 
online to examine how changes 
in rates affect the growth of a 
population.

FIGURE 4-7 
Bubbling pots of volcanic mud form in 
the Uzon Caldera in Kamchatka, Russia. 
Microbes that are able to survive in this 
hot, highly acidic environment face little 
competition with other species as they 
cluster in mats on the surface of the mud.
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Skills introduced in National Geographic Biology build a 
foundation for other high school science courses and for 
other disciplines. Projects, assessments, and personal 
stories cultivate the problem solving and critical thinking skills 
needed for college and/or careers. 

PREPARE STUDENTS FOR 
COLLEGE AND CAREER

Explorer stories and case studies 
inspire views into science careers
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Student and teacher resources provide tools and strategies 
allowing all students to access the text, experience biology 
concepts through various media, remediate where needed, 
and be challenged when ready. 

CONNECT ALL STUDENTS 
IN QUALITY LEARNING 

The Teacher’s Edition includes support throughout each 
lesson to address the needs of all students including 
ELL, struggling, advanced, students with disabilities, 
and economically disadvantaged students. 

Full page illustrations and photographs make 
the details of biology visible and tell visual stories
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HANDS-ON BIOLOGY AND DATA ACTIVITIES 

Applying Biology with Hands-on 
Science and Data Activities

Each chapter provides multiple opportunities 
for hands-on learning. Quick minilabs and full 
laboratory investigations give students practice 
with lab equipment and lab safety procedures. Data 
analysis activities give students practice reading 
data and identifying patterns in data sets.  

Labs, Engineering Activities, and Research Projects

Chapter Investigations provide more in-depth laboratory experiences with Guided Inquiry, Open 
Inquiry, and Design-Your-Own approaches. Also included are Engineering Design activities, 
research and writing activities in the “Tying It All Together” lesson for each chapter, and Claims, 
Evidence, Reasoning (CER) activities for each unit. Lab guides, worksheets, and rubrics are 
available in the MindTap digital platform.  

Support for All Learners

Student and teacher resources provide tools and 
strategies allowing all students to access the text, 
experience biology concepts through various media, 
review where needed, and be challenged when ready. 

Teacher Support for All Levels

The Teacher’s Edition includes support throughout each 
lesson to address the needs of all students including 
ELL, struggling, advanced, students with disabilities, and 
economically disadvantaged students.
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COURSE SUPPORT AND TEACHER TOOLS 
National Geographic Biology supports teachers in the classroom with a thoughtfully designed 
Teacher’s Edition and a wealth of teacher resources and assessments built in to the MindTap 
digital platform. 

Teacher’s Edition 

The print and digital resources guide teachers 
through each unit and chapter to prepare students 
for 3-Dimensional skills, practices, and Performance 
Expectations including lessons built on the 5E lesson 
model, background information, and connections to 
math and English language arts.

Teachers are provided with targeted 
support for 3D instruction and cross-
curricular connections to Math, English 
Language Arts, and other science 
disciplines.
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ASSESSMENTS IN A 
VARIETY OF FORMATS 

SUMMATIVE ASSESSMENT 

Biology prepares students for end of course exams through frequent 
formative assessment and through activity-based summative 
assessments getting students to master higher level depths of 
knowledge on biology content and science practice skills.

Chapter Assessments offer a combination of open-
response and machine-scored items carefully designed 
to measure students’ understanding and retention of 
the content. Unit Performance Tasks assess bundled 
Performance Expectations.
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BIOLOGY

“National Geographic”, “National Geographic Society” and the Yellow Border Design are registered 
trademarks of the National Geographic Society ® Marcas Registradas

For more information, visit 
NGL.Cengage.com/NGBiology

@NatGeoLearning@ExploreInside@NatGeoLearning

is a registered trademark of Achieve. Neither Achieve nor the lead states and partners 
that developed the Next Generation Science Standards was involved in the production 

of, and does not endorse, this product.


