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The Rock
Cycle

The Rock Cycle

Objectives

Reading Preview

After this lesson, students will be able to
F.5.6.1 describe the rock cycle
F.5.6.2 explain the role of plate tectonics in
the rock cycle

Key Concepts

tectonics in the rock cycle?

Key Term

Target Reading Skill

• rock cycle

Sequencing Explain that organizing
information from beginning to end helps
students anticipate the ideas, facts, and
events they are about to read.
Answers
Students may find it helpful to write key
words and phrases, e.g., “sandstone changed
to metamorphic rock” before completing the
cycle diagram.

Target Reading Skill
Sequencing As you read, make a
cycle diagram that shows the
stages in the rock cycle. Write each
stage of the rock cycle in a separate
circle in your diagram.

Which Rock Came First?
1. Referring to the photos at the right, make sketches of
quartzite, granite, and sandstone on three index cards.
2. Observe the color and texture of each rock. Look for
similarities and differences.
3. To which major group does each rock belong?
Think It Over
Developing Hypotheses How are quartzite, granite, and
sandstone related? Arrange your cards in the order in which
these three rocks formed. Given enough time in Earth’s crust,
what might happen to the third rock in your series?

Rock Cycle
Magma

Sandstone

Teaching Resources

• Transparency F50

Quartzite

Granite

Earth’s rocks are not as unchanging as they seem. Forces
deep inside Earth and at the surface produce a slow cycle
that builds, destroys, and changes the rocks in the crust.
The rock cycle is a series of processes on Earth’s surface and
in the crust and mantle that slowly change rocks from one
kind to another.

Preteach
Build Background
Knowledge

• What is the rock cycle?
• What is the role of plate
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Recalling Earth Processes
Encourage students to brainstorm a list of
Earth processes that affect rock in Earth’s
crust. (Weathering, erosion, melting,
metamorphism) Ask: Do you think that
rocks last forever? (No. Rocks may seem
permanent, but they constantly are being
formed and destroyed through long periods
of time.)

L1
Skills Focus developing hypotheses
Materials 3 index cards, colored pencils
Time 15 minutes
Tips If possible, provide samples of
quartzite, granite, and sandstone to give
students real objects to examine and draw.

A Cycle of Many Pathways
Here’s one possible pathway through the rock cycle, shown in
Figure 19. The igneous rock granite formed beneath the surface.
Then, the forces of mountain building slowly pushed the granite
upward, forming a mountain. Slowly, water and wind wore away
the granite. These granite particles became sand, carried by
streams to the ocean. Over millions of years, layers of sandy sediment piled up on the ocean floor. Slowly, the sediment changed
to sandstone, a sedimentary rock. Over time, the sandstone
became deeply buried. Heat and pressure changed the rock’s
texture from gritty to smooth. The sandstone changed into the
metamorphic rock quartzite. But metamorphic rock does not
end the rock cycle, which continues for millions of years.

Expected Outcome Students’ sketches
should show the colors and textures of the
rocks pictured in their text. They should
identify quartzite as metamorphic, granite
as igneous, and sandstone as sedimentary.
Think It Over Answers will vary. A typical
answer suggests that granite from magma

formed first. Weathering, erosion,
deposition, compaction, and cementation
then formed sandstone from granite
particles. Pressure and high temperatures
then changed the sandstone to quartzite.

Instruct

FIGURE 19

The Rock Cycle
Igneous, sedimentary, and metamorphic rocks
change continuously through the rock cycle.
Interpreting Diagrams What process leads to the
formation of sediment?

For: Rock Cycle activity
Visit: PHSchool.com
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A Cycle of Many
Pathways
Teach Key Concepts
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The Rock Cycle
Focus Help students understand a cycle.
Ask: Does the rock cycle have a beginning
or an end? (No)
Teach Tell students about the products and
the processes. Ask: What products occur in
the rock cycle? (Magma, igneous rock,
sediment, sedimentary rock, metamorphic
rock) What processes occur in the rock
cycle? (Melting, cooling, weather erosion,
deposition, compaction, cementation)
Apply Have students identify events that
are part of the rock cycle. (Possible answers:
eruption of Kilauea, landslide in California)
Extend The Active Art will help students
connect products and processes of the rock
cycle. learning modality: visual

g

For: Rock cycle
Visit: PHSchool.com
Web Code: cfp-1056
Students determine a rock’s path
through the rock cycle and watch it
change over time.

M e lti n g

Magma
and Lava

Independent Practice
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Teaching Resources

• Guided Reading and Study Worksheet:
Metamorphic Rock

The Rock Cycle

• Transparency F51
Student Edition on Audio CD

Monitor Progress

Differentiated Instruction
L1
Special Needs
Describing Natural Cycles Challenge
students to describe other natural cycles.
These might include the cycle of seasons,
the cycle of night and day, the water cycle,
and the carbon-oxygen cycle. Point out
that, like the rock cycle, these cycles are
continuous, with no beginning or end.

learning modality: verbal

L1
Less Proficient Readers
Interpreting the Rock Cycle Prepare
three or four sequence drawings that
illustrate various products and processes in
the rock cycle. Include short captions that
describe the scenarios. Ask students to read
and interpret each sequence. learning

modality: visual
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Oral Presentation Have students work in
groups to draw a pathway through the rock
cycle and develop a brief presentation of the
pathway that they drew.
Answer
Figure 19 Erosion

The Rock Cycle and
Plate Tectonics
Teach Key Concepts

The Rock Cycle and Plate Tectonics
L2

Effects of Plate Tectonics
Focus Remind students that Earth’s plates
are in constant motion.
Teach Describe rock cycle processes
and products that occur at various plate
tectonic settings.
Apply Remind students that the rock cycle
and plate tectonics have affected Earth
through long periods of time. Ask: What are
some of these effects?(Raising and lowering
of mountains, and forming and destroying of
oceans) learning modality: visual

Monitor Progress
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When plates collide, rock can
be subducted and crust can
be thickened. Rock also experiences tectonic
stresses that can cause metamorphism.

Assess

Igneous Rocks Where oceanic plates move apart, magma
formed from melted mantle rock moves upward and fills the gap
with new igneous rock. Where an oceanic plate is subducted
beneath a continental plate, magma forms and rises. The result is
a volcano made of igneous rock. A collision of continental plates
may push rocks so deep that they melt and form magma. This
magma slowly cools and hardens to form igneous rock.

FIGURE 20
Moving Up in the World
This fossil trilobite lived on an
ocean ﬂoor about 500 million
years ago. As plate tectonics
moved pieces of Earth’s crust, the
rock containing this fossil became
part of a mountain.

Sedimentary and Metamorphic Rocks The collision of
continental plates produces faults, folds, and uplift of the crust.
Eventually, the collision could push up a mountain range.
Then, erosion begins. The mountains eventually are worn
away, leading to the formation of sedimentary rock.
A collision between continental plates can also push rocks
down deep into the mantle. There, heat and pressure could
change the rocks to metamorphic rock. And so the rock cycle
continues, for hundreds of millions of years.
How can plate movements help to form
metamorphic rock?
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Reviewing Key Concepts
1. a. Possible answer: A series of processes
that change rock through time b. Possible

answer: the igneous rock is buried, exposed
to heat and pressure, and becomes a metamorphic rock, which eventually is uplifted
and eroded to form sediment and then sedimentary rock.
2. a. Subduction of a plate causes melting
and volcanism. Volcanism also occurs where
plates separate. b. During the collision,
mountains form. Through time, the mountains are weathered and eroded to produce
sediment. The sediment is compacted and
cemented to form sedimentary rock.
c. Melting and metamorphism probably
would not occur.

Reteach

The changes of the rock cycle are closely related to plate tectonics. Plate movements start the rock cycle by helping to form
magma, the source of igneous rocks. Plate movements also
cause faulting, folding, and other motions of the crust that
help to form sedimentary and metamorphic rocks.

Target Reading Skill Sequencing Review your cycle
diagram about the rock cycle with a partner. Add any
necessary information.
Reviewing Key Concepts
1. a. Deﬁning Write a definition of the rock cycle in your
own words.
b. Sequencing Begin with igneous rock and explain how
it could change through two more steps in the rock
cycle.
2. a. Reviewing How do plate movements help to form
igneous rocks?
b. Relating Cause and Effect How can the collision of
plates lead to the formation of sedimentary rock?
c. Predicting What would be likely to happen to the rock
cycle if Earth’s interior cooled so much that plate
motions stopped?

Rock Legend Pick one type
of rock and write a possible
“biography” of the rock as it
moves through the rock cycle. Your
story should state the type of rock,
how the rock formed, and how it
might change.
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Have students work together to explain how
a silicon atom in a sand grain could someday
erupt from a volcano.
Teaching Resources

• Section Summary: The Rock Cycle
• Review and Reinforcement: The Rock Cycle
• Enrich: The Rock Cycle

1 includes one or two types of information,

but not a logical path through rock cycle
Writing Skill Explanation
Scoring Rubric
4 includes type of rock, how it formed,
how it might change, and an understanding
of the cyclic nature of the process
3 includes three types of requested information and a logical path through rock
cycle
2 includes three types of requested information but path is incomplete

Keep Students on Track Have students
classify their rocks as igneous, sedimentary,
or metamorphic. When students have finished classifying their rocks, have them
organize their samples into a display.

Testing Rock Flooring

Testing Rock Flooring

Problem

Skills Objectives
After this lab, students will be able to
• design an experiment to determine which
building stones are easiest to maintain
• control variables to test only one rock
property at a time
• draw conclusions about which building
stones would make the best flooring
Prep Time 30 minutes
Class Time 40 minutes

Prepare for Inquiry

What kind of building stone makes the best
ﬂooring?

Skills Focus
designing experiments, controlling variables,
drawing conclusions

Suggested Materials
• steel nail • wire brush • water
• plastic dropper • hand lens
• samples of igneous, sedimentary, and
metamorphic rocks with ﬂat surfaces
• greasy materials such as butter and crayons
• materials that form stains, such as ink and paints

Procedure
1. Brainstorm with your partner the qualities of
good ﬂooring. For example, good ﬂooring
should resist stains, scratches, and grease
marks, and be safe to walk on when wet.
2. Predict what you think is the best building
stone for a kitchen ﬂoor. Why is it the best?
3. Write the steps you plan to follow in answering the problem question. As you design
your plan, consider the following factors:
• What igneous, sedimentary, and metamorphic rocks will you test? (Pick at least one
rock from each group.)
• What materials or equipment will you
need to acquire, and in what amounts?
• What tests will you perform on the
samples?
• How will you control the variables in
each test?
• How will you measure each sample’s resistance to staining, grease, and scratches?
• How will you measure slipperiness?
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6. Create a data table that includes a column in
which you predict how each material will
perform in each test.

Analyze and Conclude
1. Interpreting Data Which material performed
the best on each test? Which performed the
worst on each test?

3. Drawing Conclusions Do your answers support your initial prediction? Why or why not?

Advance Planning
Provide each group with at least one igneous,
sedimentary, and metamorphic rock. If your
samples are limited, you can assign different
rock samples to each group.

4. Applying Concepts The person installing the
ﬂoor might want stone that is easy to cut to
the correct size or shape. What other qualities would matter to the ﬂooring installer?

Safety
Caution students to be careful when
using nails or wire brushes.

2. Drawing Conclusions Which material is best
for the kitchen ﬂooring? Which material
would you least want to use?

5. Communicating Based on your results, write
an advertisement for the building stone that
performed best as a ﬂooring material.

Design an Experiment
Suppose you are trying to select ﬂooring material
for a laboratory where heavy equipment is frequently moved across the ﬂoor. Make a hypothesis
predicting which type of stone ﬂooring will be
strongest. Then design an experiment to compare
how well each type resists breakage.

Teaching Resources

Lab Worksheet: Testing Rock Flooring

Guide Inquiry
Introduce the Procedure
• Organize students into small groups and
encourage them to brainstorm.
• Encourage students to write a procedure
that details how they will perform each
type of test on their rock samples.
Expected Outcome
The harder, smoother rocks will be more
resistant to scratches, stains, and grease but
will be slipperier when wet.

4. Review your plan. Will it lead to an answer
to the problem question?
5. Check your procedure and safety plan with
your teacher.

Analyze and Conclude
1. Granite, slate, and marble are hard to

Extend Inquiry
Design an Experiment Students might
suggest testing pieces of cut stone by applying force. For example, a large metal bar
might be dropped from a specified distance
or a chisel might be tapped with a hammer.

stain; limestone and sandstone are easy to
stain. All rock samples will scratch; granite
will be the hardest to scratch. The smoothest
rocks, such as marble, are more slippery than
more porous rocks, such as sandstone.
During a grease test, porous rocks are harder
to clean than smoother rocks.
2. Marble or granite is best for kitchen
flooring; sandstone or limestone is least
desirable.
3. Answers will vary but should cite results
from tests.
4. brittleness and weight
5. Answers should be based on test results.

