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Section

Cell Division

3

Cell Division

Objectives
Reading Preview
Key Concepts
• What events take place during
the three stages of the cell cycle?

• How does the structure of DNA
help account for the way in
which DNA copies itself?

Key Terms
• cell cycle
• interphase
• replication
• mitosis
• chromosome
• cytokinesis

Target Reading Skill
Sequencing As you read, make a
cycle diagram that shows the
events in the cell cycle, including
the phases of mitosis. Write each
event in a separate circle.
The Cell Cycle
Cell grows
and makes a
copy of DNA.

?

?

?

?

?

What Are the Yeast Cells
Doing?
1.

Use a plastic dropper to transfer
some yeast cells from a yeast
culture to a microscope slide. Your
teacher has prepared the slide by
drying methylene blue stain onto it.
Add a coverslip and place the slide
under a microscope.
2. Examine the cells on the slide. Use low power first, then high
power. Look for what appears to be two cells attached to
each other. One cell may be larger than the other. Draw what
you see.

Think It Over
Developing Hypotheses What process do you think the “double
cells” are undergoing? Develop a hypothesis that might explain
what you see.

In the early autumn, many local fairs run pumpkin contests.
Proud growers enter their largest pumpkins, hoping to win a
prize. The pumpkin below has a mass greater than 600 kilograms! This giant pumpkin began as a small flower. How did
the pumpkin grow so big?
A pumpkin grows in size
by increasing both the size
and the number of its cells.
A single cell grows and then
divides, forming two cells.
Then two cells grow and
divide, forming four, and so
on. This process of cell
growth and division does
not occur only in pumpkins,
though. In fact, many cells in
your body are dividing as
you read this page.
Prize-winning pumpkin 

Skills Focus developing hypotheses L1
Materials plastic dropper, yeast culture,
stained microscope slide, coverslip,
microscope
Time 15 minutes
Tips CAUTION: Students must handle
the glass and microscope carefully. Prepare
culture by stirring dry yeast and sugar into

warm water. Stain each slide with a drop
of methylene blue, and let it dry. Or use
prepared slides.
Expected Outcome Students will
observe yeast cells budding.
Think It Over Students may say that the
cells are dividing, and hypothesize that
yeast cells split in two to reproduce.

After this lesson, students will be able to
C.2.3.1 Identify the events that take place
during the three stages of the cell cycle.
C.2.3.2 Explain how the structure of DNA
helps account for the way in which DNA
copies itself.

Target Reading Skill
Sequencing Explain that organizing
information from beginning to end helps
students understand a step-by-step process.
Answers
One possible way to complete the graphic
organizer:
The Cell Cycle
1. Cell grows, makes a copy of DNA.
2. Chromosomes and spindle fibers form;
nuclear envelope breaks down.
3. Chromosomes line up across the center
and attach to a spindle fiber.
4. Centromeres split; chromatids separate
and move to opposite ends.
5. Chromosomes stretch out; new nuclear
envelope forms around chromosomes.
6. Cell pinches in two; each daughter cell has
same number of identical chromosomes.
Teaching Resources

• Transparency C18

Preteach
Build Background
Knowledge

L1

Comparing Different Cycles
Ask: What are the stages that people go
through during their life, starting with
infancy and ending with old age? Students
are likely to name or describe the additional
stages of childhood, adolescence, and
adulthood. Point out that cells, like people,
undergo a life cycle, called the cell cycle.
During the stages of the cell cycle, cells grow
and mature. But unlike the human life
cycle, the cell cycle starts over when the
cell divides.
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Instruct

Stage 1: Interphase
Teach Key Concepts

L2

Events in Interphase
Focus Remind students that living things
grow by producing more cells rather than the
cells becoming larger.
Teach Ask: What is the cell cycle? (The
regular sequence of growth and division that
cells undergo) What are daughter cells? (The
cells that result when a cell divides) What
happens during interphase? (The cell grows,
makes a copy of its DNA, and prepares to
divide into two cells.) In what process does
the cell make a copy of the DNA?
(Replication) How does the cell prepare for
cell division? (It produces structures that it
will use to divide.)
Apply Ask students to infer what would
happen if cell division occurred without
DNA replication occurring first. Ask: How
would this affect the daughter cells? (Each
daughter cell would have only half the DNA of
the parent cell and would be unable to direct
all cell activities. The cells probably would not
survive.) learning modality: logical/
mathematical

Independent Practice

L2

Teaching Resources

• Guided Reading and Study
Worksheet: Cell Division
Student Edition on Audio CD

Help Students Read

L2

Outlining Instruct students to outline this
section, writing the subheads and leaving
room between each one. As students read,
they can list details under each subhead.

Stage 1: Interphase

Modeling Mitosis
Refer to Figure 12 as you
carry out this activity.
1. Construct a model of
a cell that has four
chromosomes. Use a piece
of construction paper to
represent the cell. Use
different-colored pipe
cleaners to represent the
chromosomes. Make sure
that the chromosomes
look like double rods.
2. Position the chromosomes
in the cell where they
would be during
prophase.
3. Repeat Step 2 for
metaphase, anaphase, and
telophase.
Making Models How did the
model help you understand
the events of mitosis?

How do little pigs get to be big pigs? Their cells grow and divide,
over and over. The regular sequence of growth and division that
cells undergo is known as the cell cycle. During the cell cycle, a cell
grows, prepares for division, and divides into two new cells, which
are called “daughter cells.” Each of the daughter cells then begins
the cell cycle again. You can see details of the cell cycle in the diagrams on pages 58 and 59. Notice that the cell cycle is divided into
three main stages: interphase, mitosis, and cytokinesis.
The first stage of the cell cycle is called interphase. Interphase is the period before cell division. During interphase, the
cell grows, makes a copy of its DNA, and prepares to divide
into two cells.
Growing During the first part of interphase, the cell grows to
its full size and produces structures it needs. For example, the
cell makes new ribosomes and produces enzymes. Copies are
made of both mitochondria and chloroplasts.
Copying DNA In the next part of interphase, the cell makes
an exact copy of the DNA in its nucleus in a process called
replication. Recall that DNA is found in the chromatin in the
nucleus. DNA holds all the information that the cell needs to
carry out its functions. Replication of DNA is very important,
since each daughter cell must have a complete set of DNA to
survive. At the end of DNA replication, the cell contains two
identical sets of DNA. You will learn the details of DNA replication later in this section.
Preparing for Division Once the DNA has replicated,
preparation for cell division begins. The cell produces structures that it will use to divide into two new cells. At the end of
interphase, the cell is ready to divide.
What is replication?

L1
Skills Focus making models
Materials construction paper, different
colored pipe cleaners
Time 10 minutes
Expected Outcome Prophase: Join pipe
cleaners in each pair at center. Cluster
paired pipe cleaners. Metaphase: Align
paired pipe cleaners across center.
Anaphase: Separate pipe cleaners in each

pair and move them toward opposite ends.
Telophase: Move separated pipe cleaners to
opposite ends. The model helps students
see mitosis as a continuous process.
Extend Ask: How could you show the
next stage of the cell cycle? (Cut the paper
into two halves and place half the pipe
cleaners on each piece to model cytokinesis.)
learning modality: kinesthetic
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Stage 2: Mitosis
Teach Key Concepts

Stage 2: Mitosis
Once interphase is complete, the second stage of the cell cycle
begins. Mitosis(my TOH sis) is the stage during which the cell’s
nucleus divides into two new nuclei. During mitosis, one copy
of the DNA is distributed into each of the two daughter cells.
Scientists divide mitosis into four parts, or phases: prophase, metaphase, anaphase, and telophase. During prophase,
the threadlike chromatin in the nucleus condenses to form
double-rod structures called chromosomes. Each chromosome has two rods because the cell’s DNA has replicated, and
each rod in a chromosome is an exact copy of the other. Each
identical rod in a chromosome is called a chromatid. Notice in
Figure 11 that the two chromatids are held together by a structure called a centromere.
As the cell progresses through metaphase, anaphase, and
telophase, the chromatids separate from each other and move
to opposite ends of the cell. Then two nuclei form around the
chromatids at the two ends of the cell.

FIGURE 10
Bigger Pig, More Cells
The mother pig has more cells in
her body than her small piglets.

Events in Mitosis
Focus Review with students that
interphase prepares the cell to divide.
Teach Ask: What happens during mitosis?
(One copy of the DNA is distributed into each
of the two daughter cells.) What two-rod
structures contain the cell’s DNA?
(Chromosomes) What is each rod called?
(Chromatid) What are the stages of mitosis?
(Prophase, metaphase, anaphase, telophase)
Apply Explain that there is no chemical
difference between chromosomes and
chromatids except that the chromatids are
always double structures (DNA replicas)
fastened together at their centromeres.
learning modality: verbal

FIGURE 11
Chromosomes
During mitosis, the chromatin
condenses to form chromosomes.
Each chromosome consists of two
identical strands, or chromatids.
Applying Concepts During which
phase of mitosis do the
chromosomes form?

Chromosomes 

Centromere

Nucleus
Chromatids

L2

Calculating Numbers of Cells
Materials calculator
Time 5 minutes
Focus Ask students to predict how many
cell divisions it takes to produce 1,000 cells
starting with one cell.
Teach Students will find that 1,024 cells
result after only ten divisions. (2, 4, 8, 16, 32,
64, 128, 256, 512, 1024) Ask: With each
division, how does the number of cells
change? (It doubles.)
Apply Ask: Do you think all human cells
divide at the same rate throughout life?
Explain. (No; some cells would divide faster in
children and teens than in adults because they
are growing.) learning modality: logical/
mathematical

Monitor Progress
Differentiated Instruction
L1
Special Needs
Relating Interphase and Mitosis
to the Human Life Cycle Explain that
interphase in the cell cycle is like
childhood and adolescence in the human
life cycle. During these times, a person
grows and matures. During interphase, a
cell grows to its full size. Emphasize that

the cell does not divide during interphase.
Ask: What stage in the human life cycle
might mitosis represent? (Adulthood,
because humans reproduce in this stage.
During mitosis, the nucleus divides to
form new cells.) learning modality:
verbal

L2

L2

Drawing Have students draw and label
what happens during interphase.
Students can save their drawings in
their portfolios.
Answers
Figure 11 Prophase
The process in which the cell
makes a copy of DNA in its
nucleus
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Use Visuals: Figure 12

L2

Visualizing the Cell Cycle
Focus Point out that the cell cycle shown is
moving clockwise and that the photographs
show actual cells.
Teach Ask: Where is the chromatin in the
interphase stage? (In the nucleus) Point out
that, in prophase, each pair of chromatids
consists of the original DNA of the parent
cell plus a copy of the DNA, which is made
during interphase. Have students trace the
movement of chromosomes through the
cycle. Ask: When are the chromosomes
completely separated in their own nuclear
envelope? (During telophase)
Apply Ask: How does the genetic material
of each of the daughter cells in the
cytokinesis stage compare to the genetic
material of the cell shown in prophase?
(The cell in prophase has condensed genetic
material.) learning modality: visual

FIGURE 12

The Cell Cycle
Cells undergo an orderly sequence of events as
they grow and divide. The sequence shown
here is a typical cell cycle in an animal cell.
Comparing and Contrasting Compare the
location of the chromosomes during
metaphase and anaphase.

1 Interphase
The cell grows to its mature size,
makes a copy of its DNA, and
prepares to divide into two cells.
Two cylindrical structures called
centrioles are also copied.

3 Cytokinesis
The cell membrane pinches in around
the middle of the cell. The cell splits in
two. Each daughter cell ends up with
an identical set of chromosomes and
about half the organelles.

Teaching Resources

• Transparency C19

L2

Modeling the Cell Cycle
Materials poster board, colored markers,
index cards, dice, small objects such as
colored erasers or game tokens
Time 20 minutes
Focus Challenge students to create a board
game that models the cell cycle.
Teach Divide the class into groups and
provide game materials. To get from “start”
to “finish” on the game board, players must
advance through each stage of the cell cycle
by correctly answering questions about that
stage.
Apply Ask a student volunteer to compile
all questions into a list that all students can
use as a study guide. learning modality:
kinesthetic

Centrioles

2 D Mitosis: Telophase
The chromosomes begin to
stretch out and lose their
rodlike appearance. A new
nuclear envelope forms around
each region of chromosomes.
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For: The Cell Cycle activity
Visit: PHSchool.com
Web Code: cep-3023

Spindle fiber

For: Mitosis activity
Visit: PHSchool.com
Web Code: cep-3023

Centromere

Students can interact with the art of
mitosis online.
Chromatids

2 A Mitosis: Prophase
Chromatin in the nucleus
condenses to form chromosomes.
The pairs of centrioles move to
opposite sides of the nucleus. Spindle fibers
form a bridge between the ends of the cell.
The nuclear envelope breaks down.

L1

Modeling Mitosis
Materials construction paper, colored
markers, tape or safety pins
Time 15 minutes

2 B Mitosis: Metaphase
The chromosomes line up across
the center of the cell. Each
chromosome attaches to a
spindle fiber at its centromere.

2 C Mitosis: Anaphase
The centromeres split. The two
chromatids separate. One chromatid
is drawn by its spindle fiber to one
end of the cell. The other chromatid
moves to the opposite end. The cell
stretches out as the opposite ends
are pushed apart.

Focus Review the four parts of mitosis.
Teach Challenge the class to describe how to
make a human model of the nucleus to show
how mitosis occurs. (To start out, a few pairs
of students, representing paired chromatids,
might stand face to face and join hands, while
the other students, representing the nuclear
envelope, join hands in a circle around them.)
Have students make and wear signs that
show which part of the nucleus they
represent, then move in ways to model the
parts.
Apply Ask students to model the chromatin
inside the nucleus during the other stages of
the cell cycle. (The formerly paired students
might stand at random inside the “nuclear
envelope” and no longer hold hands.)
learning modality: kinesthetic

Monitor Progress
Differentiated Instruction
L1
English Learners/Beginning
Comprehension: Word-Part
Analysis Pair students with Englishproficient students. To help them identify
and remember the stages and parts,
explain the prefixes inter-, meta-, ana-,
telo-, and cyto-, and then describe how
those prefixes relate to each stage or part.

learning modality: verbal

L1

English Learners/Intermediate L2
Comprehension: Link to Visual
Make copies of Figure 12, and cut out
each step showing the cells and the
caption. Have students place the steps in
order and write a sentence about each step
to summarize what is happening.
learning modality: visual

L2

Writing Have students list in chronological
order the major events that occur during
mitosis and describe each event in their own
words. Students may place their lists
in their portfolios.
Answer
Figure 12 The chromosomes are
lined up across the center of the cell during
metaphase, while they are moving to the
opposite ends of the cell during anaphase.
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Mitosis

Math Skill Interpreting graphs

Length of the Cell Cycle

Focus Remind students that a circle graph
shows portions of a whole.

How long does it take for a cell to go
through one cell cycle? It all depends on the
cell. A human liver cell, for example,
completes one cell cycle in about 22 hours, as
shown in the graph. Study the graph and
then answer the following questions.

Teach Ask: What does the circle represent?
(The time it takes a human liver cell to go
through the entire cell cycle) Which parts of
the circle are included in interphase?
(Growth, DNA replication, and Preparation
for division) Which stages of the cell cycle
does cell division include? (Mitosis and
cytokinesis)
Answers
1. The longest curved arrow represents the
cell’s interphase; the shortest represents
cytokinesis; and the middle one represents
mitosis.
2. Interphase
3. 10 hours
4. Interphase

1. Reading Graphs What do the three curved
arrows outside the circle represent?
2. Reading Graphs In what stage of the cell
cycle is the wedge representing growth?

modality: verbal

Growth
(9 hours)

DNA replication
(10 hours)

4. Drawing Conclusions In human liver cells,
what stage in the cell cycle takes the
longest time?

Interphase

Stage 3: Cytokinesis

L2

The Cell Divides
Focus Review that during mitosis the
nucleus of a cell divides, but the cell is still
one cell.
Teach Ask: What happens during
cytokinesis? (The cytoplasm divides,
distributing the organelles into each of the two
new cells.) What happens during
cytokinesis of animal cells? (The cell
membrane squeezes together around the
middle of the cell.) Plant cells? (A cell plate
forms across the middle of the cell and
gradually develops into new cell membranes,
and new cell walls form around the cell
membranes.)
Apply Explain that there are many
variations of the basic pattern of cytokinesis.
For example, yeast cells divide, though not
equally. A small daughter cell, or bud,
pinches off of the parent cell. The bud then
grows into a full-sized yeast cell. learning

Cell division
Preparation (1 hour)
for division
(2 hours)

3. Interpreting Data In human liver cells, how
long does it take DNA replication to occur?

Stage 3: Cytokinesis
Teach Key Concepts

Cytokinesis

FIGURE 13
Cytokinesis in Plant Cells
During cytokinesis in plant cells, a
cell plate forms between the two
new nuclei.

The final stage of the cell cycle, which is called cytokinesis
(sy toh kih NEE sis), completes the process of cell division.
During cytokinesis, the cytoplasm divides. The organelles
are distributed into each of the two new cells. Cytokinesis
usually starts at about the same time as telophase. When cytokinesis is complete, two new cells, or daughter cells, have
formed. Each daughter cell has the same number of chromosomes as the original parent cell. At the end of cytokinesis, each
cell enters interphase, and the cycle begins again.
Cytokinesis in Animal Cells During cytokinesis in animal cells, the cell membrane squeezes together around the
middle of the cell. The cytoplasm pinches into two cells. Each
daughter cell gets about half of the organelles.
Cytokinesis in Plant Cells Cytokinesis is somewhat different in plant cells. A plant cell’s rigid cell wall cannot squeeze
together in the same way that a cell membrane can. Instead, a
structure called a cell plate forms across the middle of the cell.
The cell plate gradually develops into new cell membranes
between the two daughter cells. New cell walls then form
around the cell membranes.
During what phase of mitosis does cytokinesis
begin?
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Structure and Replication of DNA

Structure and
Replication of DNA

DNA replication ensures that each daughter cell will have the
genetic information it needs to carry out its activities. Before
scientists could understand how DNA replicates, they had to
know its structure. In 1952, Rosalind Franklin used an X-ray
method to photograph DNA molecules. Her photographs
helped James Watson and Francis Crick figure out the structure of DNA in 1953.

Teach Key Concepts

How DNA Copies Itself
Focus Review with students that DNA is
replicated during interphase.
Teach Refer students to Figure 14. Ask:
What do you notice about the nitrogen
bases? (The same ones always pair. Adenine
pairs with thymine, and guanine pairs with
cytosine.) How does this pairing determine
how DNA replication occurs? (The order of
the bases in each new DNA molecule exactly
matches the order of the bases in the original
DNA molecule.) What happens in DNA
replication? (The two strands in one molecule
separate, and then new nitrogen bases pair up
with each strand to form two molecules of
DNA.)

The Structure of DNA Notice in Figure 14 that a DNA mol-

ecule looks like a twisted ladder, or spiral staircase. The two sides
of the DNA ladder are made up of molecules of a sugar called
deoxyribose, alternating with molecules known as phosphates.
Each rung is made up of a pair of molecules called nitrogen
bases. Nitrogen bases are molecules that contain the element
nitrogen and other elements. DNA has four kinds of nitrogen
bases: adenine (AD uh neen), thymine (THY meen), guanine
(GWAH neen), and cytosine (SY tuh seen). The capital letters A,
T, G, and C are used to represent the four bases.
The bases on one side of the ladder pair with the bases on
the other side. Adenine (A) only pairs with thymine (T), while
guanine (G) only pairs with cytosine (C). This pairing pattern
is the key to understanding how DNA replication occurs.

Apply Ask: If you had one strand of DNA,
could you make a molecule with it? (Yes; the
rules of base pairing would allow you to
reconstruct the base sequence of the other
strand to make a complete molecule.)

FIGURE 14
The Structure of DNA
The DNA molecule is shaped like a twisted
ladder. Classifying Which base always
pairs with adenine?

learning modality: logical/mathematical

Teaching Resources

Nitrogen bases
Thymine

Guanine

Cytosine

T

L2

• Transparencies C20, C21

Adenine

C

A

G

G

Modeling DNA Molecules

A
Deoxyribose (a sugar)

T

Phosphate

C

Adenine

Cytosine

Guanine

Thymine

Differentiated Instruction
L1
Less Proficient Readers
Organizing Information Urge
students to create flash cards for the stages
of the cell cycle and the phases of mitosis.
Suggest that they write the name of each
stage or phase on one side of an index card,
and describe it in their own words on the
other side. After students have finished
making their flash cards, check to see that
they have included all the stages of the cell

cycle and all the phases of mitosis. Also
make sure that students have correctly
described each stage or phase. Encourage
pairs of students of quiz each other using
their flash cards. learning modality:
verbal

L2

Materials toothpicks, white and colored
miniature marshmallows
Time 15 minutes
Focus Review how nitrogen bases pair in a
DNA molecule.
Teach Have students make a
three-dimensional model of a DNA
molecule.
Apply Have students use their models to
demonstrate how a molecule of DNA is
replicated. learning modality: kinesthetic

Monitor Progress

L2

Writing Have students explain why the pairing
of nitrogen bases is the key to understanding DNA
replication.
Answers
Figure 14 Thymine

Telophase

sx05_TE_c02C.fm Page 62 Monday, July 19, 2004 8:22 PM

Monitor Progress

New strand

L2

Answer

Cytosine
Old strand

Assess
Old strand

Reviewing Key Concepts
1. a. Interphase, mitosis, and cytokinesis
b. In prophase, the chromatin condenses to

form chromosomes. In metaphase, the
chromosomes line up across the center of the
cell and attach to the spindle fibers. In
anaphase, the chromatids separate, and each
moves to an opposite end of the cell. In
telophase, the chromosomes begin to stretch
out and lose their rodlike appearance.
c. The chromosomes move along the spindle
fibers to the ends of the cell.
2. a. Adenine, thymine, cytosine, and
guanine b. Adenine pairs with thymine, and
cytosine pairs with guanine. c. TCTAAG

Reteach

FIGURE 15
DNA Replication
During DNA replication, a DNA
molecule “unzips” between its
paired bases. New bases pair with
the bases on each old strand. As a
result, two identical DNA strands
form.

L1

Have students make sketches of each stage of
the cell cycle on separate pieces of paper.
Then have them shuffle their drawings and
exchange with a partner to place in the
correct order and identify each stage.

Performance Assessment

Teaching Resources

• Section Summary: Cell Division
• Review and Reinforce: Cell Division
• Enrich: Cell Division

The Replication Process DNA replication begins when
the two sides of the DNA molecule unwind and separate,
somewhat like a zipper unzipping. As you can see in Figure 15,
the molecule separates between the paired nitrogen bases.
Next, nitrogen bases that are floating in the nucleus pair up
with the bases on each half of the DNA molecule. Because of
the way in which the nitrogen bases pair with one another,
the order of the bases in each new DNA molecule exactly
matches the order in the original DNA molecule. Adenine
always pairs with thymine, while guanine always pairs with
cytosine. Once the new bases are attached, two new DNA molecules are formed.
During DNA replication, which base pairs with
guanine?

3

Section 3 Assessment
L2

Have students create a concept
map that includes the following terms: DNA
structure, phosphate molecules, sugar
molecules, nitrogen bases, adenine, thymine,
guanine, and cytosine.

Skills Check

New strand

Target Reading Skill Sequencing Your cycle
diagram will help you answer Question 1.
Reviewing Key Concepts
1. a. Reviewing What are the three stages of the
cell cycle?
b. Summarizing Summarize what happens to
chromosomes during the stage of the cell
cycle in which the nucleus divides. Include
the terms prophase, metaphase, anaphase,
and telophase.
c. Interpreting Diagrams Look at Figure 12.
What is the role of spindle fibers during cell
division?

Keep Students on Track Make sure
students are making and recording daily
measurements for at least two weeks. Check
that students are doing their best to control
variables. Suggest that students make
drawings of the plants at different stages and
include in their observations the number
and length of stems, and the number, size,
color, and firmness of the leaves.

2. a. Listing List the nitrogen bases in DNA.
b. Describing Describe how the nitrogen bases

pair in a DNA molecule.
c. Inferring One section of a strand of DNA

has the base sequence AGATTC. What is the
base sequence on the other strand?

Writing Instructions Imagine that you work
in a factory where cells are manufactured.
Write instructions for newly forming cells on
how to carry out cytokinesis. Provide
instructions for both plant and animal cells.

Writing Mode Exposition (how to)
Scoring Rubric
4 Includes complete description of the steps
in cytokinesis for plant and animal cells and
is written as instructions to the cells
3 Includes all criteria, but is not written to
the cells
2 Includes incomplete description
1 Includes inaccuracies
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L2

Multiplying by Dividing

Multiplying by Dividing
Prepare for Inquiry

Problem
How long do the stages of the cell cycle take?

Skills Focus
observing, calculating

Materials
• microscope
• colored pencils
• calculator (optional)
• prepared slides of onion root tip cells
undergoing cell division

Procedure
1. Place the slide on the stage of a microscope.
Use low power to locate a cell in interphase.
Then switch to high power, and make a
labeled drawing of the cell. CAUTION: Slides
and coverslips break easily. Do not allow the
objective to touch the slide. If the slide
breaks, notify your teacher. Do not touch
broken glass.
2. Repeat Step 1 to ﬁnd cells in prophase,
metaphase, anaphase, and telophase. Then
copy the data table into your notebook.
3. Return to low power. Find an area of the
slide with many cells undergoing cell division. Switch to the magniﬁcation that lets
you see about 50 cells at once (for example,
100 ×).
4. Examine the cells row by row, and count the
cells that are in interphase. Record that
number in the data table under First Sample.
5. Examine the cells row by row four more
times to count the cells in prophase,
metaphase, anaphase, and telophase.
Record the results.
6. Move to a new area on the slide. Repeat
Steps 3–5 and record your counts in the
column labeled Second Sample.

7. Fill in the column labeled Total Number by
adding the numbers across each row in your
data table.
8. Add the totals for the ﬁve stages to ﬁnd the
total number of cells counted.

Analyze and Conclude
1. Observing Which stage of the cell cycle did
you observe most often?
2. Calculating The cell cycle for onion root tips
takes about 720 minutes (12 hours). Use your
data and the formula below to ﬁnd the number of minutes each stage takes.
Number of cells
at each stage
Time for
⫽ --------------------------------------------- ⫻ 720 min
each stage
Total number of
cells counted
3. Communicating Use the data to compare
the amount of time spent in mitosis with the
total time for the whole cell cycle. Write your
answer in the form of a paragraph.

More to Explore
Examine prepared slides of animal cells undergoing cell division. Use drawings and descriptions
to compare plant and animal mitosis.

Skills Objectives
Students will be able to
• observe cells in different stages of the cell
cycle
• calculate the amount of time cells spend in
each stage of the cell cycle
• interpret data to compare how long cells
spend in mitosis with the total time of the
cell cycle
Class Time 40 minutes
Teaching Resources

• Lab Worksheet: Multiplying by Dividing
Safety
Remind students to handle slides and
coverslips carefully. Review the safety
guidelines in Appendix A.

Guide Inquiry
Data Table
Second Total
Stage of Cell Cycle First
Sample Sample Number
Interphase
Mitosis:
Prophase
Metaphase
Anaphase
Telophase
Total number of cells counted

Extend Inquiry
More to Explore
Interphase and mitosis are very similar in
plant and animal cells, except that the
centrioles appear during prophase in animal
cells. Challenge students to predict whether
animal or plant cells spend a longer time in
mitosis. Then have them design an
experiment to test their prediction.

Key Concept
Mitosis occurs quickly, and cells spend most
of their time in interphase.

Sample Data Table
Stages of
Cell Cycle

First
Sample

Second
Sample

Total
Number

Interphase

43

46

89

Mitosis:
Prophase

3

4

7

Metaphase

1

1

2

Anaphase

1

0

1

Telophase

0

1

1

Total number of cells counted

100

Expected Outcome
Most of the cells students count should be in
the interphase stage of the cell cycle, but
errors in counting and differences in samples
may give varying results.
Analyze and Conclude
1. The most likely answer is interphase.
2. Answers will vary depending on students’
data. Answers for the sample data are:
Interphase, 641 minutes; prophase,
50 minutes; metaphase, 14 minutes;
anaphase, 7 minutes; telophase, 7 minutes.
3. Based on the sample data, the amount of
time spent in mitosis is 11%. Students’
answers will vary.

