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PET SHOP ACCIDENT
Julia stared into the 
salamander tank in horror. 
As an assistant in a 
pet shop, Julia had 
mistakenly put a small 
salamander in the 
same tank as a 
large one. Just as she 
realized her error, the 
large salamander attacked and bit off 
one of the small salamander’s limbs.

Acting quickly, Julia scooped up 
the injured salamander and put it in 
its own tank. She was sure it would 
die before her shift ended. But she 
was wrong! Days passed . . . then 
weeks. Every time Julia checked 
on the salamander, she was more 
amazed at what she saw. How did 
the salamander’s body react to losing 
a limb? As you read this chapter, 
look for clues to help you predict the 
salamander’s fate. Think about the 
cell processes that would be involved. 
Then, solve the mystery.

Never Stop Exploring Your World.
Finding the solution to the Pet Shop 
mystery is only the beginning. Take 
a video fi eld trip with the ecogeeks 
of Untamed Science to see where the 
mystery leads.

Embryonic cells 
from a whitefi sh 
blastula (LM 1250�)
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INSIDE:
• 10.1 Cell Growth, Division, and Reproduction

• 10.2 The Process of Cell Division

• 10.3 Regulating the Cell Cycle

• 10.4 Cell Differentiation
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Chapter 10 
Big Idea: Growth, 
Development, and  
Reproduction 10.1 GQ: Why do cells divide?

10.2 GQ: How do cells divide?

10.4 GQ: How does a single undifferentiated 
cell lead to a complex multicellular organism?
10 4 GQ H d i l diff ti t d

10.3 GQ: How does a cell control the process 
of cell division?

Chapter 10 EQ: 
How does a cell 
produce a new cell?
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Connect to the Big Idea
Use the photo of embryonic whitefi sh cells 
to help students connect to concepts they 
will learn in this chapter. First, activate 

prior knowledge by asking them if they know how 
many cells an adult human body has. (60–100 tril-
lion) Then, ask where those cells came from. (a single 
fertilized cell) Ask if that means that all the cells in 
their body are the same. (No, they have 
differentiated.)

Now have them study the false-colored micrograph 
of embryonic whitefi sh cells. Ask them to describe 
what they see. Focus their attention on the meta-
phase chromosomes in the cell at the center of the 
image. Ask how it differs from surrounding cells. 
(chromosomes double, lined up for division) Talk 
about how the rate of division for embryonic cells 
differs from that of cells in an adult. If cells in an 
embryo divide rapidly, ask what stops them from 
continuing to divide. (internal, external regulation) 
Ask them to anticipate the answer to the question, 
How does a cell produce a new cell? Ask what it 
means that cells are the basic unit of life.

Have students read over the 
 Chapter Mystery and predict what 
they think might happen to the 

sala mander’s limb. Use their predictions to help them 
start connecting the Chapter Mystery to the Big Idea 
of Growth, Development, and Reproduction.

 Have students preview the chapter 
vocabulary terms using the Flash Cards.

What’s Online

 Extend your reach by using 
these and other digital assets offered at 
Biology.com. 

CHAPTER MYSTERY
Students use what they learn about cell division and 
differentiation to help them discover how salaman-
ders are able to regrow limbs.

UNTAMED SCIENCE VIDEO
This short movie will take students on a fi eld trip that 
starts with a hunt for salamanders in an American 
woodland and ends with scientists studying echino-
derm regeneration in Sweden. 

REAL-WORLD INQUIRY
Students can use the real-world problem of vaccine 
production to investigate limits on cell size. 

VISUAL ANALOGY
Animations and virtual comparisons of cell parts with 
town structures help students better understand 
 limits on cell size. 

ART REVIEW
Students explore the eukaryotic chromosome by 
labeling specifi c structures. 

TUTOR TUBE
Short, online tutorials provide extra help on eukaryotic 
chromosome structure and the phases of the cell cycle.

DATA ANALYSIS
Students can gather data from a virtual sample of 
plant tissue to determine the relative durations of the 
different phases of the cell cycle.

INTERACTIVE ART
A short animation shows students that, while mitosis 
is broken into phases, cell division is a continuous 
process in which one phase leads to another. 

ART IN MOTION
Students watch how cancer cells form a tumor and 
metastasize throughout the body.

Understanding by Design
In unit 3, students are building toward the Enduring Understanding of how a cell is 
the basic unit of life; the processes that occur at the cellular level provide the energy 
and basic structure organisms need to survive. In Chapter 10, they will explore cell 
size, cell division, and the process of differentiation. As shown in the graphic orga-
nizer at the right, a Big Idea, Essential Question, and lesson Guiding Questions help 
frame their exploration of how chapter content informs this Enduring Understanding. 

PERFORMANCE GOALS

In Chapter 10, students will be able to express their knowledge of the cell cycle orally, 
in written words, and by modeling it with classroom objects. Students will apply their 
knowledge of cell regulation and differentiation by creating real-world analogies for 
both processes. They will also practice data analysis skills by interpreting cell regula-
tion and differentiation data. At the end of the chapter, students will synthesize what 
they know by writing a memoir as if they were a cell that had just divided. 
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Chapter 10 Big Idea: Growth, Development, and  Reproduction
10.1 GQ: Why do cells divide?
10.2 GQ: How do cells divide?

10.4 GQ: How does a single undifferentiated 
cell lead to a complex multicellular organism?

10 4 GQ H d i l diff ti t d

10.3 GQ: How does a cell control the process 
of cell division?

Chapter 10 EQ: How does a cell produce a new cell?
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p
means that cells are the basic unit of life.

Have students read over the 
Chapter Mystery and predict what
they think might happen to the

sala mander’s limb. Use their predictions to help them 
start connecting the Chapter Mystery to the Big Idea
of Growth, Development, and Reproduction.

 Have students preview the chapter
vocabulary terms using the Flash Cards.

Understanding by Design
In unit 3, students are building toward the Enduring Understanding of 
the basic unit of life; the processes that occur at the cellular level provi
and basic structure organisms need to survive. In Chapter 10, they will

Understanding by Design

In unit 3, students are building toward the Enduring Understanding of how a cell is 

the basic unit of life; the processes that occur at the cellular level provide the energy 

and basic structure organisms need to survive. In Chapter 10, they will explore cell 

size, cell division, and the process of differentiation. As shown in the graphic orga-

nizer at the right, a Big Idea, Essential Question, and lesson Guiding Questions help 

frame their exploration of how chapter content informs this Enduring Understanding. 

NCE GOALS press their knowledge of the cell cycle orally, 
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 Each unit is organized around an Enduring Understanding—a 
statement that describes the essence of the unit. Each chapter 
is represented by a Big Idea that can be explored using the 
Essential Question. In the Teacher’s Edition, each lesson is also 
accompanied by a Guiding Question that is tied to the Essential 
Question. If students can answer these questions, you know they 
have grasped important concepts of biology.

UBD in Miller & Levine Biology
Understanding by Design® (UbD), developed by Grant Wiggins and 
Jay McTighe, offers a framework for creating understanding, not by 
accident or happenstance, but deliberately by design. UbD is a disci-
plined way of thinking about the design of curriculum, instruction, and 
assessment that moves teaching from covering the content to ensuring 
understanding. In the Teacher’s Edition of Miller & Levine Biology, we’ve 
incorporated Understanding by Design principles into every lesson.

1 Plan for Understanding
The goal of teaching biology is not to teach students a bunch of facts 
about biology, but to develop a deeper understanding. Biology is the 
story of life—a narrative of concepts informed by investigations that 
help us explain the natural world. How do you help your students 
understand biology on this scale? 
 In Miller & Levine Biology, your students are introduced to Big 
Ideas, Essential Questions, and Key Questions in the Student Edition. 
The Teacher’s Edition builds on these, providing questions to help 
students uncover a deeper understanding. These questions lay out 
a hierarchy of concepts your students need to understand and take 
away from their study of biology.

T8

 “The big-idea questions signal that educa-
tion is not just about learning ‘the answer’ 
but about learning how to learn.” 
— Grant Wiggins

Ed.D., Harvard University
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Teach for Understanding

ENDURING UNDERSTANDING A cell is the basic unit of life; the processes that occur 
at the cellular level provide the energy and basic structure organisms need to survive.

GUIDING QUESTION Why do cells divide?

EVIDENCE OF UNDERSTANDING After completing the lesson, give students this 
assessment to ensure they understand how a small size helps cells survive and 
function efficiently. Have students use classroom objects to model how DNA 
overload or material exchange limits the size of cells. For example, they might limit 
the number of pencils available to the class. As the class size gets bigger, fewer 
people can be writing compared to the number who do not have a pencil. 
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Check for Understanding

ONE-MINUTE RESPONSE

Write the following prompt on the board, and give students about a minute to write 
a quick response summarizing their understanding.

Explain why an organized chromosome structure is an important adaptation for 
eukaryotic organisms. (Essays should mention that having an organized structure helps 
cells use and pass on large amounts of DNA in multiple strands exactly and efficiently.)

ADJUST INSTRUCTION

If student responses are incorrect or incomplete, review the advantages of chromo-
some structure by comparing it to a spool of thread. Point out that it is easier to sort 
two spools of thread than two long, tangled threads. Have them use the analogy to 
help them explain how chromosome structure helps cells divide.
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Enduring Understandings 

T9

Unit 1 The Nature of Life: The process of science helps biolo-
gists investigate how nature works at all levels, from the molecules 
in cells to the biosphere.
Unit 2 Ecology: The existence of life on Earth depends on 
interactions among organisms and between organisms and their 
environment.
Unit 3 Cells: A cell is the basic unit of life; the processes that 
occur at the cellular level provide the energy and basic structure 
organisms need to survive. 
Unit 4 Genetics: DNA is the universal code for life; it enables 
an organism to transmit hereditary information and, along with the 
environment, determines an organism’s characteristics.

Unit 5 Evolution: The diversity of life is the result of ongoing 
evolutionary change. Species alive today have evolved from 
ancient common ancestors. 
Unit 6 From Microorganisms to Plants: From microorgan-
isms to plants, organisms vary widely in the way they carry out 
basic life processes.
Unit 7 Animals: Animals have evolved diverse ways to carry 
out basic life processes and maintain homeostasis.
Unit 8 The Human Body: The human body is a complex sys-
tem. The coordinated functions of its many structures support life 
processes and maintain homeostasis.

2 Set Assessment Goals
A critical aspect of any UbD lesson plan is thinking backwards from the 
desired goal of enduring understandings to what you will accept as 
evidence of those understandings. The following features of the Teacher’s 
Edition will help you identify desired accomplishments and plan appropri-
ate assessment goals.
•  Performance Goals, Chapter Opener—highlights activities by which 

students can demonstrate a transfer of a simple knowledge of facts to 
a broader understanding of biological concepts.

•  Evidence of Understanding, Lesson Opener—alternative assessments 
that help you determine if your students can make meaning from what 
they read in a lesson.

•  Performance Tasks, Chapter Study Guide—suggestions for both a Sum-
mative and a Transfer Task to ensure students grasp chapter content.

3 Teach the Concepts
In addition to being goal-focused, a UbD lesson plan should include 
interim assessment tasks to assess students’ progress through a lesson. 
The Teacher’s Edition includes Check for Understanding boxes that can 
be used at a specifi c point in a lesson. These include a variety of infor-
mal assessment strategies—for example, follow-up probes, visual repre-
sentations, question boxes, one-minute responses, and hand signals. 
Also included are suggestions for adjusting your instruction to address 
students’ misunderstandings or misconceptions mid-lesson.
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