CHANGING LANDFORMS

Protecting People from
a Volcanic Eruption
INTRODUCTION

PROJECT OBJECTIVES

Use this document to facilitate student work as they
complete this Project-Based Learning (PBL) Pack.
Students will complete the PBL Project Organizer
sheets as they progress through the project. See the
PBL Overview for more in-depth instructional tips
for teaching with Project-Based Learning Packs.

	Students will learn about how and where
volcanoes form and the impacts that volcanic
eruptions have on the surrounding land.
n	
Teams will select and research a volcano on
Earth that has a human population living
nearby.
n	
Each team will develop a plan to protect the
nearby human population from the volcanic
eruption.
n	
At the culmination of the project, teams will
prepare and deliver a presentation to share
the outcome of their project with the class.
The presentation will ideally incorporate
technology and the arts.
n

PBL Topic: Protecting People
from a Volcanic Eruption
This PBL Pack is part of the Changing Landforms unit
(grades 5–6) and focuses on how volcanic eruptions
affect land and people.
Driving Question: How can you protect people from
a volcanic eruption?

CONNECTIONS TO NEXT GENERATION
SCIENCE STANDARDS*

CONNECTIONS TO COMMON
CORE STATE STANDARDS

Below is a list of key national science standards
supported by this pack.

Below is a list of selected key ELA/Literacy standards
supported by this pack.

Performance Expectations
4-ESS3-2. Generate and compare multiple solutions to
reduce the impacts of natural Earth processes on humans.

n	RI.5.4

Science and Engineering Practices
Analyzing and Interpreting Data
Constructing Explanations and Designing Solutions
Obtaining, Evaluating, and Communicating Information

n	RI.5.9

Determine the meaning of general academic and
domain-specific words and phrases in a text relevant
to a grade 5 topic or subject area.
Integrate information from several texts on the
same topic in order to write or speak about the subject
knowledgeably.

n	W.5.7

Conduct short research projects that use several
sources to build knowledge through investigation of
different aspects of a topic.

Disciplinary Core Ideas
ESS2.B: Plate Tectonics and Large-Scale
System Interactions
The locations of mountain ranges, deep ocean trenches,
ocean floor structures, earthquakes, and volcanoes occur
in patterns. Most earthquakes and volcanoes occur
in bands that are often along the boundaries between
continents and oceans. Major mountain chains form
inside continents or near their edges. Maps can help
locate the different land and water features areas of Earth.

n	SL.5.5

Include multimedia components (e.g., graphics,
sound) and visual displays in presentations when
appropriate to enhance the development of main ideas
or themes.

CONNECTIONS TO 21ST CENTURY SKILLS†
n	Work

Creatively with Others: Demonstrate originality
and inventiveness in work and understand the real
world limits to adopting new ideas

ESS3.B: Natural Hazards
A variety of hazards result from natural processes (e.g.,
earthquakes, tsunamis, volcanic eruptions). Humans
cannot eliminate the hazards but can take steps to reduce
their impacts.

n	Communicate

Clearly: Articulate thoughts and
ideas effectively using oral, written and nonverbal
communication skills in a variety of forms and contexts

n	Use

and Manage Information: Use information accurately
and creatively for the issue or problem at hand

Crosscutting Concepts
Systems and System Models (the geosphere, or solid
parts of Earth, represents a system)
Cause and Effect (volcanic eruptions cause changes
that can affect people)

n	Apply

Technology Effectively: Use technology as a
tool to research, organize, evaluate and communicate
information

* Next Generation Science Standards 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. † From the Partnership of 21st Century Skills

© Learning A–Z All rights reserved.

1

www.sciencea-z.com

Changing Landforms—Protecting People from a Volcanic Eruption

PBL TEACHING TIPS
PROJECT TIMELINE

The following timeline is a guide to help prepare for and schedule this Project-Based Learning Pack. It is meant
to be used as an approximate guide and can be adapted to meet the needs of the class. The project timeline
will vary, depending on the number of Science A–Z resources used to build background and the time allocated
for students to develop their project.
Activity

Estimated Time

Date(s)

GETTING STARTED
Introduce the Topic (p. 3)
Conduct an Entry Event
Preteach Vocabulary

1 day

(p. 3)

1–2 days

(p. 4)

1 day

Build Background Knowledge

(p. 4)

5–15 days

PLAN and CREATE
Plan the Project (p. 7)

1–2 days

Pitch the Project (p. 7)

1 day

Develop and Conduct the Project (p. 8)

5–15 days

PRESENT, ASSESS, and EXTEND
Practice the Presentation and Complete Peer Review (p. 8)

1–2 days

Present and Assess the Final Project

2–3 days

Extensions and Variations

(p. 9)

(p. 9)

0–5 days

ESTIMATED TOTAL SCHEDULE
4–8 weeks

BACKGROUND AND MISCONCEPTIONS

Q: Should I be concerned if I live near a volcano?
A: Many volcanoes are dormant (not active), and
others are considered extinct or dead. These
volcanoes pose very little risk, if any, to people.
But if you live near an active volcano, it would
pay to be prepared for a volcanic eruption. Living
near a volcano is much like living in other areas,
such as earthquake zones, that have a higher
likelihood of natural disasters. It is important to
have an emergency plan, just in case. Scientists
called volcanologists help by alerting communities
when data indicate that a volcano is highly likely
to erupt. They measure volcanic gases, seismic
activity (earthquakes and tremors that occur before
a volcano erupts), steam vents, and new cracks or
other changes in Earth’s surface. Volcanologists can
often alert people of a possible eruption in time
for evacuation.

Use this section as a resource for more background
knowledge about volcanoes and to clarify the
content for students if misconceptions arise. The
Unit Guide from the Changing Landforms unit
provides additional background information for
this PBL Pack.
Q: What is inside Earth?
A: Earth has three primary layers: the core, the
mantle, and the crust. The core is in the center of
Earth. The outer layers of Earth press and squeeze
the core tightly, putting it under extreme pressure.
The core is also intensely hot—as hot as the surface
of the Sun! Moving outward, the next layer is the
mantle. The mantle is the thickest layer of Earth.
It is 2,900 kilometers (1,800 mi.) thick and makes
up almost 80 percent of Earth’s volume. The mantle
is made of weak rock that is kept hot by the heat
of Earth’s core and has the texture of playdough.
On top of the mantle lies the relatively thin,
outermost layer of Earth—the crust. The crust
is Earth’s hard outer shell. It is where landforms,
including volcanoes, are found.

© Learning A–Z All rights reserved.
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PBL TEACHING TIPS

Changing Landforms—Protecting People from a Volcanic Eruption

Q: Can volcanic eruptions be dangerous even
if you aren’t at the base of the volcano?
A: Yes. Oozing lava can overtake structures and
roadways, putting nearby people in danger.
Some lava, such as aa lava, moves very quickly.
It can spew from a volcano and overtake homes
up to 6 kilometers (3.7 mi.) away. Depending on
the location of the volcano, the lava can reach
the ocean, where lava haze, called laze, forms.
This haze is made of poisonous gas that can kill
people who inhale the vapors. Other volcanic
eruptions can send a large amount of ash into
the air, covering both land and bodies of water.
This can pose serious health risks for people,
particularly those with breathing problems.

Begin by asking teams to read
PBL Sheet 1: Project Outline.
Explain to students that as they
work on this project, they will
learn about volcanic eruptions
and the effect they have on the
land and people. This information
will help students complete their
project and ultimately answer the
Driving Question.
Introduce PBL Sheet 2: Team Project
Planner, which students can use
to track milestones and be sure the
project remains on schedule. Assign
due dates and have students fill in
the due date for each task. As each
team finishes a task, have students
record the date in the last column.

Q: Are volcanic eruptions always considered bad
or harmful?
A: No, not always. Volcanoes create new land.
Kilauea is a volcano located on the Big Island of
Hawaii. Kilauea’s lava moves quickly and spreads
down the steep volcano to the sea. When the
lava meets the sea, it is cooled by the water and
turns from liquid to solid. The lava becomes either
solid rock or sand, thus creating new land. The
Big Island is the youngest of Hawaii’s islands and
is still growing.
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Changing Landforms
PBL Sheet 2: Team Project Planner
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

Driving Question: How can you protect people from a volcanic eruption?
Directions: Set goals to manage your time. Plan what your team will do throughout the project.
Keep track of when each task is due and the date when each task is completed. Review your
plan every time your team meets. Determine what additional work needs to be done to meet
your goals.

Tasks

Due Date

Completed Date

Read the Project Outline
Complete an Activity
Learn Key Vocabulary
Complete the KWLS (Part One)
Learn About the Topic
Start the KWLS (Part Two)
Plan Your Project
Pitch Your Project to the Class
Learn More About the Topic
Start Your Project
Project Checkup
Finish Your Project
Finish the KWLS (Part Two)
Create Your Project Presentation
Practice Your Presentation
Present Your Final Presentation

© Learning A–Z All rights reserved.
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Conduct an Entry Event
Lead an entry event that supports the Driving
Question: How can you protect people from
a volcanic eruption?
Sample Entry Events
Select one or more entry events to help students
start thinking about the PBL Pack topic. Encourage
students to use key vocabulary related to the topic
(see Preteach Vocabulary).

GETTING STARTED

Introduce the Topic
Place students in teams. They will remain in these
teams for the duration of the project. Having an
odd number of students on each team will help
avoid split votes when decisions need to be made.

	FOCUS Book: Complete the back-cover activity
from the Heat of Kilauea FOCUS Book in which
students model how lava flows down volcanoes.
Set up stations in the classroom with the
materials needed to complete the activity. This
activity will prepare students to develop their
PBL project.
n	Field Trip: As a class, go to a local science
museum to explore exhibits and information
about plate tectonics and volcanoes.
Alternatively, search online for simulations and
videos of these natural forces.
n	Vocabulary Games: Complete the Changing
Landforms Game Pack, which is centered around
the Image Cards. Divide students into teams and
lead games and activities from the Game Pack
Guide. Games and activities such as Word Sort,
Which Word, Story Train, and Wordo expose
students to unit vocabulary and prepare them
to develop their PBL project.
n

Give each team a copy of the entire Changing
Landforms PBL Project Organizer. Explain to students
that they will fill in different pages as they complete
this project. Consider also printing out an enlarged
version of PBL Sheet 1: Project Outline to display in
the classroom for the duration of this PBL Pack.
Prepare each team’s PBL Project Organizer
by printing it and placing it in a folder or binder.
It may be useful to hand out these folders at the
beginning of each class session and collect them
for storage each day.

© Learning A–Z All rights reserved.
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PBL TEACHING TIPS

Changing Landforms—Protecting People from a Volcanic Eruption

Preteach Vocabulary
Refer students to PBL Sheet 3:
PBL Vocabulary. Have them read
the Background, Problem, and
Driving Question again. Ask
students to identify any important
or unfamiliar words related to the
topic. Have them write the words
in the Words About the Topic We Need to Learn
section. Ask students to identify any other important
or unfamiliar words, including academic vocabulary,
and write them in the Other Important Words We
Need to Learn section. Ask teams to look up each
word’s definition and write the meaning next to it.

Build Background Knowledge
Before students begin research,
introduce PBL Sheet 4: KWLS
(Part One) and explain the purpose
of its sections. Have students write
what they already know about the
topic (K section) and what they still
want to know (W section).

Changing Landforms
PBL Sheet 3: PBL Vocabulary
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

Driving Question: How can you protect people from a volcanic eruption?

Directions: Read the Background, Problem, and Driving Question again. Write any important
words in the Words About the Topic We Need to Learn and Other Important Words We Need
to Learn sections. Look up the meaning of each word and write the definition next to it. Use
your SAZ Journal if you need more space.

Words About the Topic We Need to Learn
Word
Definition

Other Important Words We Need to Learn
Word
Definition

4
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Fraser
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This book is available at three reading levels, as indicated by the one,
two, or three dots beside the Science A–Z logo on the front cover.

The book Earth’s Changing Face explores some of the many ways our
physical planet changes. It begins by describing Earth’s layers—the
crust, mantle, and core. Then the book addresses plate tectonics and how
landforms on Earth’s surface are formed. Next, the book details ways
landforms change—sometimes very gradually and sometimes quickly—
such as by weathering, erosion, and human activity. Finally, the book explains
how rocks can change from one type to another during the rock cycle.

Preview the book title, cover, and table of contents with students. Ask
them to predict what the book will be about. Invite students to preview
the remainder of the book, looking at pictures and captions as well as
special features, section heads, the glossary, and the index. Encourage
them to use this information to continually make and revise their
predictions while reading.

These terms are found in the glossary of all three book levels.
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The other recommended resources listed below
will provide additional information and practice for
students before they begin their project. In addition,
consider using the supplemental resources listed in
the chart to further develop students’ understanding
of and experience with the content.

-z.com
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crust
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The PBL Project Organizer used by
student teams contains a similar
list of resources on PBL Sheet 5:
Recommended Reading. As students
plan their project, they may need
to conduct more research or may
come up with new questions that
can be answered by selecting from
these additional resources. Some
resources listed below do not appear on the student
list, since they require teacher management.
Changing Landforms
PBL Sheet 5: Recommended Reading
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

Driving Question: How can you protect people from a volcanic eruption?

Directions: Below is a list of reading materials that will help you build your knowledge and
prepare you to create a project. Complete the K and W sections of the KWLS worksheet
before using these resources. Fill in the L section of the KWLS as you complete your research.
If you use additional materials, describe them in your SAZ Journal.

Resource

Title

Summary

Nonfiction
Book

Earth’s
Changing Face

This book explores some of the many ways
our planet changes over time, including by
volcanic eruption.

Quick Read

From Fire to Land

This sheet describes how volcanic eruptions
in Hawaii result in new land being formed.

FOCUS Book

The Heat of Kilauea
(Heat Energy unit)

This book explains that magma reaching Earth’s
surface creates dangerous volcanoes such as
Kilauea.

I.File

Lava (Solids, Liquids,
and Gases unit)

This file describes how lava flows from
volcanoes and describes the dangerous
conditions that lava can produce.

Quick Read

Volcanoes
and Climate
(Atmosphere and
Climate unit)

Science Video

Deep Ocean
Volcanoes

This video shows the West Mata volcano during
an active eruption.

Career File

Volcanologist

This file describes the work of volcanologists—
scientists who study volcanoes.

This sheet explores the effects of volcanic
eruptions on the atmosphere.

6
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To view a list of all the resources
from the Changing Landforms unit,
use the Unit Resource List or visit
the unit page on the Science A–Z
website.

 elp, profit, or an advantage
h
gained from something
the conditions that surround
a situation or event
to show another person how
something works
to guard or defend from harm
or danger
a careful plan for solving a problem
or achieving a goal

© Learning A–Z All rights reserved.
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Instruction for the unit’s vocabulary terms can be found in the Unit Guide.
It defines core and other key science terms, and suggests resources you
can use to teach vocabulary before, during, or after the reading.

Changing Landforms
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strategy

Written by Celeste Fraser
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Academic Vocabulary

protect
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Vocabulary

 ot active but able to become
n
active again
erupt
to forcefully eject something that
has been stored, such as lava from
inside a volcano
magma
melted, liquid rock beneath Earth’s
surface
plate tectonics the theory that the plates of Earth’s
crust move due to movement in
Earth’s mantle
volcano
a place in Earth’s crust where
gases, ash, and/or lava spew
onto the surface

demonstrate

______________________________________________________________________________

Labeled photographs and diagrams support the text.

dormant

context

______________________________________________________________________________

BEFORE
READING

-z.com

benefit

______________________________________________________________________________

can be used with all three levels

r
a series of circula
continent
motions that occur
when
in substances
1
heating and cooling
r
happen togethe
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Enriching Vocabulary

______________________________________________________________________________

can be used with low and middle levels

Changing Landforms
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______________________________________________________________________________

can be used with middle and high levels

DEFINITION CARD

✄

______________________________________________________________________________

can only be used with high level

core
made up
Earth’s center,
core and
of a liquid outer
1
a solid inner core

(noun)

What do we want to know about the topic?

______________________________________________________________________________

BOOK SUMMARY

Changing Landforms

core

Before the Project – W

can only be used with low level

Changing Landforms

✄

Changing Landforms

______________________________________________________________________________

can only be used with middle level

WORD CARD

✄

______________________________________________________________________________

This guide offers general instructions that can be used with any or all
of the leveled books. When appropriate, tips are provided for modifying
the instruction for a specific level. The dots in this guide indicate elements
of the instruction that are only applicable to certain book levels.

DEFINITION CARD

Use the Changing Landforms
Vocabulary Cards and Image
Cards to teach related content
vocabulary in multiple ways.

______________________________________________________________________________

CHANGING LANDFORMS

Changing Landforms

Changing Landforms

______________________________________________________________________________

Earth’s Changing Face

Changing Landforms

✄

______________________________________________________________________________

INTRODUCTION

WORD CARD

Changing Landforms

______________________________________________________________________________

.com

DEFINITION CARD

Cut or Fold

______________________________________________________________________________
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one of the main
Earth,
landmasses on
Asia,
such as Africa,
a
or North Americ

continent

Before the Project – K
What do we know about the topic?

Fraser
Written by Celeste

Changing Landforms

Changing Landforms

Driving Question: How can you protect people from a volcanic eruption?
Directions: Before and during your project, ask and answer the K and W questions with your
team. Use the following pages to record your answer to each question. Use your SAZ Journal
if you need more space.

Begin by having students
read the Nonfiction Book
titled Earth’s Changing
Face to provide a foundation
Earth’s
Earth’s
Earth’s
Changing
Changing
ng
of understanding about
ChangiFace
Fa
ce
Face
the science content. Select
the most appropriate
reading level—high, mid,
or low—for each student.
The Nonfiction Book Teacher’s
Guide provides a guided reading
lesson plan to accompany the
books, including vocabulary
support and a set of discussion
questions differentiated by
reading level.

The terms listed below appear in one or more of
the Recommended and Supplemental Resources.
Have students add these terms to their vocabulary
sheet or SAZ Journal. You may also
choose to display key vocabulary
on a Word Wall for ongoing access
during the Entry Event and
throughout the entire project.
Cut or Fold

Changing Landforms
PBL Sheet 4: KWLS (Part One)
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

CHANGING LANDFORMS (5–6)

Below is a list of the resources found in the Changing Landforms unit. Use this list to help
you plan which resources to use with students; to plan for printing, using projectables, or
using e-resources; and to make other notes. Resources are grouped by material category.
Unit Overview Resource
❏ Changing Landforms
Unit Guide

Process Activities
❏ Process Activity Materials Lists
_________________________
All 5–6 units
_________________________

_________________________

❏ Erosion

Unit Nonfiction Books

Investigation Packs

❏ Changing Landforms
Nonfiction Book
Teacher’s Guide

_________________________

Low
❏ Earth’s Changing Face

_________________________

❏ Complete Investigation Pack
❏ Investigation Pack
Teacher’s Guide

_________________________

❏ La cambiante faz de la Tierra _________________________
_________________________

_________________________
_________________________
_________________________

❏ Team

_________________________

❏ Individual

_________________________

© Learning A–Z All rights reserved.

_________________________
_________________________
_________________________
_________________________

_________________________

❏ Science Fair Rubric

_________________________

Debates

PBL Teacher Rubrics

❏ SAZ Journal

_________________________

Teacher Resources
❏ Science Fair Teacher’s
Guide (5–6)

Student Resources
❏ Science Fair Project
Ideas–Changing Landforms _________________________
❏ Science Fair Student Guide _________________________

_________________________

❏ PBL Project Organizer

❏ Mesas and Buttes
❏ Sinkholes

Science Fair Resources

Project-Based Learning
❏ PBL Overview

_________________________

❏ The Matterhorn

_________________________

❏ PBL Teaching Tips

_________________________

❏ Hoodoos

Mystery File
❏ Alluvial Fans

_________________________
_________________________

❏ La cambiante faz de la Tierra _________________________
_________________________
❏ Prueba del libro

❏ Blank Discussion Cards

I.Files
❏ Sea Stacks

❏ Yardangs

❏ Prueba del libro

❏ Book Quiz

_________________________

❏ I.File Response Sheet

_________________________

❏ Book Quiz

High
❏ Earth’s Changing Face

______________________
______________________
_________________________

❏ I.Files Teaching Tips

_________________________
❏ Book Quiz
❏ La cambiante faz de la Tierra _________________________
_________________________
❏ Prueba del libro
Mid
❏ Earth’s Changing Face

Discussion Cards
❏ Changing Landforms
Discussion Cards

4

www.sciencea-z.com

❏ Debate Teacher’s Guide
Intermediate (3–6)

_________________________

❏ Beach Erosion

_________________________

_________________________
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Changing Landforms—Protecting People from a Volcanic Eruption

PBL TEACHING TIPS

Recommended and Supplemental Resources – Teacher’s List
Recommended
Resource Type

Title

Summary

Nonfiction Book

Earth’s
Changing Face

This book explores some of the many ways our
physical planet changes, including by volcanic
eruption. It is offered at three reading levels.

Preview

Earth’s
Changing
Face

Earth’s
Changing
Face
Earth’s
Changing
Face

Written by Celeste Fraser

www.sciencea-z.com

Written by Celeste Fraser

www.sciencea-z.com

Written by Celeste Fraser

www.sciencea-z.com

Cut or Fold

Changing Landforms

Changing Landforms

one of the main

continent

landmasses on Earth,
such as Africa, Asia,

(noun)

or North America

Vocabulary Cards

Changing Landforms
Vocabulary Cards

Unit vocabulary terms are defined on clippable
cards, along with parts of speech and the
levels of reading materials in which each term
appears.

WORD CARD

DEFINITION CARD

✄
Changing Landforms

Changing Landforms

a series of circular
motions that occur

convection current

in substances when

(noun)

heating and cooling
happen together

WORD CARD

DEFINITION CARD

✄
Changing Landforms

Changing Landforms

Earth’s center, made up

core

of a liquid outer core and

(noun)

a solid inner core

WORD CARD

DEFINITION CARD
www.sciencea-z.com
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From Fire to Land
If you want to see proof that Earth’s
landforms are changing, visit the Big
Island of Hawaii! Volcanic activity formed
all the Hawaiian Islands. You can see
it happening now on the Big Island.
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magma—superhot,
Kauai, the western
island, is the melted rock—rises
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ve million
old.
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As the Pacific Plate moves over the hot spot,
volcanic islands form.
© Learning A–Z All rights reserved.
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The Hawaiian Islands are located

area in Earth’s crust where superhot,
melted rock rises very close to the surface.
Sometimes the melted rock comes out
Kilauea has erupted
thirty-four times through
since
cracks in the crust, forming
1952 and has been
volcanoes. Each time a volcano erupts, it
erupting continuously
forms new land as lava cools and hardens.
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Some volcanoes release
steam and gases.

Courtesy of U.S. Department of the Interior, U.S. Geological Survey

Some volcanoes release steam
The
and gases as well
as Hawaiian
lava or mud. Islands

The Hawaiian Islands are in the middle
of a huge sheet of rock that is part of
Earth’s crust. This sheet is slowly moving
in a northwestern direction, over the hot
spot. Over millions of years, volcanoes
have formed over the hot spot, creating
a chain of islands.

Pacific

Cende Hill/
© Learning A-Z

This one-page sheet describes how volcanic
activity in the Hawaiian Islands results in land
formation. It is offered at three reading levels.

Kilauea has erupted thirty-four times
since 1952. It has been erupting
nonstop since January 1983.

CHANGING LANDFORMS

From
to Land
above aFire
“hot spot.”
A hot spot is an

If you want to see dramatic proof that
Earth’s landforms are changing, visit the
Big Island of Hawaii! Volcanic activity
formed all the Hawaiian Islands, and
you can witness it forming the Big Island.

Courtesy of U.S. Department of the Interior, U.S. Geological Survey

From Fire to Land

From Fire to Land
If you want proof that Earth’s features
are changing, visit the Big Island of
Hawaii! Volcanic activity formed all the
Hawaiian Islands. It’s still forming the
Big Island.

Courtesy of U.S. Department of the Interior, U.S. Geological Survey

Quick Read

Kilauea has erupted thirty-four times
since 1952 and has been erupting
nonstop since January 1983.

The Hawaiian Islands are located
above a “hot spot.” A hot spot is an area
in Earth’s crust where magma—superhot,
melted rock—rises very close to the
surface. Sometimes the magma seeps
out through cracks in the crust, forming
volcanoes. Each eruption creates new
land as lava cools and hardens.

Kauai, the western island, is the
oldest. The middle islands formed
a shorter time ago. Now the hot
spot is under the Big Island (also
called Hawaii).
Kilauea, a volcano on the Big
Island, is one of the most active
volcanoes on Earth. The island
grows every day. It’s one of the
few places on Earth where you
can watch new land being formed.

❏ What is a hot spot?
❏ Why did the hot spot form a chain
of islands instead of just one?
www.sciencea-z.com

k

fixed
“hot spot”

zone of
magma
formation

❏ What is a hot spot?
❏ What is a plate?
❏ Why did the hot spot under
the Pacific Plate form a chain
of islands instead of just one?

As the Pacific Plate moves over the hot spot,
volcanic islands form.

www.sciencea-z.com
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FOCUS Book

FOCUS Book

The Heat of Kilauea
(Grades 3–4 Heat
Energy unit)

I.File

Lava
(Grades 3–4
Solids, Liquids,
and Gases unit)

This book explains that magma reaching Earth’s
surface via hot spots can create active and
hazardous volcanoes such as Kilauea.

FIRE AND ICE

D

This two-page file describes how lava flows
from active volcanoes and the dangerous
conditions that lava can produce.

SOLIDS, LIQUIDS, AND GASES
Liquids

LAVA

o you want to see a volcano? Visit Iceland!
This island country has more volcanoes than
any other place on Earth. In March 2010, one of
these volcanoes erupted for the first time in 190
years.That volcano has the tongue-twisting name
of Eyjafjallajökull.
The 2010 eruption occurred when hot liquid rock, or
magma, was pushed up from beneath Earth’s surface.
It filled the space inside the bottom of the volcano.
Then more and more magma flowed in. The hot liquid
could not be squeezed into a smaller space, so it had
nowhere to go but out! Magma that comes out of a
volcano is called lava. The lava flowed down the sides
of the volcano. It melted snow and ice.

ICELAND
Eyjafjallajökull
EUROPE
Mount Eyjafjallajökull is 1,666 meters (5,466 ft.)
tall and is covered by a glacier.

AFRICA

The name Eyjafjallajökull is made up
of three Icelandic words. Eyja means
“island,” fjalla means “mountain,” and
jökull means “glacier.” Put it together!

File
© Learning A–Z All rights reserved.
www.sciencea-z.com

The volcano also released clouds of ash.
The ash made it
INSIDE A VOLCANO
difficult for pilots to
ash cloud
see. Planes could not
lava
fly over Iceland for
many days.
Many volcanoes
blast hot, liquid
rock and clouds
of ash.

magma
Credits: left: © Haraldur Stefansson/Alamy
right: © Spencer Sutton/Science Source

Investigation File

1

ATMOSPHERE AND CLIMATE

Volcanoes and Climate
Boom! Pow! A volcano erupts! Hot
lava pours out. The powerful volcano
also shoots ash and gas into the air.
It even changes Earth’s climate.

❏ How can volcanoes
change Earth’s climate?
❏ How does the ozone
layer protect our planet?
❏ What might happen if a volcano
larger than Mount Pinatubo erupted?

Luckily, the climate changes didn’t
last long. But this event still helped
scientists learn what happens to the
climate when volcanoes erupt.

❏ How can volcanoes
change Earth’s climate?
❏ How does the ozone
layer protect our planet?
❏ What might happen if a
larger volcano erupted?
www.sciencea-z.com
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The climate changes caused by the
Mount Pinatubo eruption were only
temporary. But they gave scientists a
chance to see how the climate is affected
when extra greenhouse gases are added
to the atmosphere.
© Learning A–Z All rights reserved.

THE PHILIPPINES

Mt. Pinatubo

© iStockphoto.com/Chen Fu Soh

www.sciencea-z.com

The stratosphere also includes the
ozone layer. It blocks harmful ultraviolet
(UV) rays from reaching Earth. The
sulfur aerosols in the stratosphere
destroyed some of the ozone layer. As
Asia
a result, more UV rays reached
Earth.

© Learning A–Z

© iStockphoto.com/Chen Fu Soh

climate were felt for the next two years.

Mt. Pinatubo

Mount Pinatubo erupted on June 15, 1991.
It sent a cloud of ash into the atmosphere.

The stratosphere also includes the
ozone layer. It blocks some of the
Sun’s harmful energy. The volcano’s
gases destroyed some of the ozone
layer. As a result, more harmful
sunlight reached Earth.

Some places got colder, but other
places got warmer. The climate
two years.

changes
lasted
for the
next
Mount Pinatubo erupted
on June
15, 1991.
It sent
a cloud of sulfur-rich ash into the atmosphere.

THE PHILIPPINES

❏ How can volcanoes
On average, the world got slightly
change Earth’s climate?
colder. But in certain places, the effects were
❏ How does the ozone
layer protectsurprising.
our planet? In the Northern Hemisphere,
summers
❏ What might happen
if aactually became cooler and
larger volcano
erupted?
winters
were warmer. The effects on the

Asia

It only took three weeks for winds
to spread the ash and gases all over
the world. Gases in the stratosphere
normally soak up some heat from the
Sun. The ashes and gases from the
volcano blocked even more heat. What
happened next to Earth’s climate?
Courtesy of USGS/Cascades Volcano Observatory

cloudcaused
of ashby
and gas all around
The climate this
changes
the
world.
Airborne
volcanic ash and
Mount Pinatubo
didn’t
last
long. But
debris
are called
aerosols. Gases in the
they gave scientists
a chance
to see
absorb some
how the climatestratosphere
reacts whennormally
extra
energy from the Sun. The volcanic
gases enter the heat
atmosphere.
aerosols captured even more heat energy.
How was Earth’s climate affected?

© Learning A–Z All rights reserved.

Courtesy of USGS/Cascades Volcano Observatory

Volcanoes and Climate

Mount Pinatubo erupted
on is
June
15, 1991. It sent
of Earth
affected.
a cloud of sulfur-rich ash into the atmosphere.

THE PHILIPPINES

Mt. Pinatubo

called Mount Pinatubo erupted. The
explosion sent tons of ash and gases
far into the sky. They reached all the
way up to the stratosphere.

This situation happened when Mount
Pinatubo
the Philippines in 1991.
The stratosphere
also erupted
includesin
the
The explosion
20 million metric tons
ozone layer. It blocks
some ofsent
the Sun’s
million
tons)Earth.
of sulfur ash and various
harmful energy(22
from
reaching
gases into
the stratosphere—more
than 24
The volcano’s aerosols
destroyed
some
kilometers
(15some
mi.) above Earth’s surface.
of the ozone layer.
Earth lost
protection from theWithin
Sun’s three
harmful
rays.winds dispersed
weeks,

Overall, the world got slightly colder.
But in some places, summers actually
got cooler and winters were warmer. The
effects on the climate lasted for two years.

Asia

In 1991,AND
a volcano
in the Philippines
ATMOSPHERE
CLIMATE

Boom! Pow! A volcano erupts! Hot,
molten lava spews out, torching everything
in its way. The powerful volcano also
shoots hot ash and volcanic gases into
the atmosphere. Soon, the entire climate

Winds spread the ash and gas all
over the world in just three weeks. Ash
and debris floating in the air are called
aerosols. Gases in the stratosphere
normally soak up some heat energy
from the Sun. The volcanic aerosols
captured even more heat energy.
How was Earth’s climate affected?

© Learning A–Z

This one-page sheet explores the atmospheric
effects of volcanic eruptions. It is offered at three
reading levels.

That’s what happened when a volcano
in the Philippines erupted in 1991. The
Mount Pinatubo explosion sent 20 million
metric tons (22 million tons) of sulfur ash
and gases into the stratosphere. That’s
more than 24 kilometers (15 mi.) above
Earth’s surface.

© Learning A–Z All rights reserved.
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ATMOSPHERE AND CLIMATE

Volcanoes and Climate
Boom! Pow! A volcano erupts! Hot,
molten lava spews out. The powerful
volcano also shoots hot ash and gas high
into the air. It even changes Earth’s climate.
Courtesy of USGS/Cascades Volcano Observatory

Quick Read

Volcanoes
and Climate
(Grades 5–6
Atmosphere
and Climate unit)

www.sciencea-z.com
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Changing Landforms—Protecting People from a Volcanic Eruption

PBL TEACHING TIPS

Supplemental
Resource Type

Title

Summary

Preview
CHANGING LANDFORMS

Deep-Ocean Volcanoes
Name________________________________________ Date_____________
Directions: Write your responses on this sheet or on separate paper.

1. Where do most volcanic eruptions on Earth occur? Why do you think this is so?

Science Video

Deep Ocean
Volcanoes

2. Where is the West Mata
Volcano located? Mark
and label your response
on the map.

This video shows the West Mata volcano during
an active eruption. Discussion questions are
included.

3. How do underwater volcanoes relate to the formation of some ocean islands?

4. How can scientists more easily locate deep-ocean volcanoes? Propose two new ideas.

5. Would you expect to find living things thriving near a deep-ocean volcano?
Why or why not?

Courtesy of NOAA Pacific Marine Environmental Laboratory/National Science Foundation/NOAA National Ocean Service/NOAA Office of Ocean Exploration and Research/NOAA’s National Geophysical
Data Center/NASA-Goddard Space Flight Center Scientific Visualization Studio/University of Washington/Woods Hole Oceanographic Institution; inset: © iStockphoto.com/Natasa Tatarin

www.sciencea-z.com

© Learning A–Z All rights reserved.

CHANGING LANDFORMS

Volcanologist
Career Files teach about important jobs in science and how
science is used in other jobs. Careers with the STEM symbol
focus on Science, Technology, Engineering, or Math.

Career File

Volcanologist

This one-page file describes the dangerous and
important work of volcanologists—people who
study volcanoes.

When Earth blows its
top, a volcanologist
is usually nearby. A
volcanologist is a scientist
who studies volcanoes.
The volcanologist’s job is to understand how
and why volcanoes erupt. He or she also tries
to predict eruptions so people living near a
volcano have time to get out of the way.
Volcanoes are places where magma—
a type of molten rock—and gases from
deep inside Earth force their way to the
surface. When magma reaches
Earth’s surface, it’s called lava.

Krakatau volcano in Indonesia actively erupting

Volcanologists (or vulcanologists) have
plenty of work to do. Earth has hundreds
of volcanoes. Some are active, meaning they
have erupted recently. Others are dormant,
meaning they haven’t erupted in centuries.
Because volcanoes usually start giving
off smoke before they erupt, volcanologists
often race to the area to begin their work.
They collect all types of data, such as how
much gas is coming out of the volcano and
how much seismic activity is occurring.
Sometimes a volcanologist even crawls into
the smoking crater of a volcano to collect
rock and gas samples.
Volcanologists use many types of
measuring devices to study volcanoes.
They use a special type of thermometer—
one that won’t melt under extreme heat—
to see how hot the lava flows are.

A volcanologist working near an active volcano

Volcanologists must go to college, and
many continue their education after college.
A volcanologist must have an interest in
geology, physics, and other sciences.

Credits: top: © iStockphoto.com/Oystein Lund Andersen; bottom: Courtesy of R.I. Tilling/USGS

www.sciencea-z.com
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Earth’s Layers
inner core
5,000–6,400 kilometers
below the surface
6,000°C

Science Diagram

Earth’s Layers

crust
0–60 kilometers
Up to 400°C

This diagram illustrates the layers of Earth and
represents the extreme heat of the core and
mantle.
mantle
60–3,000 kilometers
below the surface
400–4,000°C

outer core
3,000–5,000 kilometers
below the surface
4,000–6,000°C

© iStockphoto.com/alxpin

www.sciencea-z.com
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CHANGING LANDFORMS

MLK Fountain
Name________________________________________ Date_____________
Directions: Write your responses on this sheet or on separate paper.

1. How do you think scientists created this video?

Science Video

MLK Fountain

This video (no sound) shows lava flowing from
the MLK Vent on the Pu`u `O`o volcano in Hawaii.
Discussion questions are included.

2. Why do you think the air around
the volcano is so hazy or cloudy?

3. What happens to the lava after it flows out of the volcano’s cone? Why do you think
this is so?

4. What do you think it would feel like to be this close to a volcano when it begins
to erupt?

5. Are there any volcanoes near where you live? Why or why not?

Courtesy of United States Geological Survey

© Learning A–Z All rights reserved.

© Learning A–Z All rights reserved.
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PBL TEACHING TIPS

Changing Landforms—Protecting People from a Volcanic Eruption

Additional Research
Students may need to conduct additional research
before planning their project and while working
on the project as a team. Some of this research can
be done in a library, and some can be done online
during a supervised search. The following are
examples of websites that may be useful resources
for students as they complete this PBL Pack:

Introduce PBL Sheet 8: Project Description. Instruct
teams to describe the project they have chosen.
They should give their PBL project a name that
describes what they will do or
learn. Then have students briefly
explain what they plan to do and
how they expect to do it. Finally,
have them list the materials they
think they will need. Explain that
the list may change as they work
on the project.

Changing Landforms
PBL Sheet 8: Project Description
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

Driving Question: How can you protect people from a volcanic eruption?

Directions: Give your PBL project a name that describes what you will do or learn. Then briefly
explain what you plan to do and how you expect to do it. Finally, list the materials you think you
will need. This list may change as you work on the project.

Project Name __________________________________________________________________
Project Description

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
Materials Needed

1. ____________________________________________________________________________
2. ____________________________________________________________________________
3. ____________________________________________________________________________
4. ____________________________________________________________________________

	
http://geology.com/volcanoes
Watch videos and read information about
volcanoes and volcanic eruptions.
n	
http://spaceplace.nasa.gov/volcanoes2/en
Explore NASA’s Space Place website for
information about volcanoes on Earth
and elsewhere in the solar system.

5. ____________________________________________________________________________

n

6. ____________________________________________________________________________
7. ____________________________________________________________________________
8. ____________________________________________________________________________
9. ____________________________________________________________________________

10. ____________________________________________________________________________

© Learning A–Z All rights reserved.

What Have We Learned?
After teams conduct research,
have them fill in PBL Sheet 6: KWLS
(Part Two) by writing what they
have learned about the topic
(L section) and what they still
want to learn (S section). Encourage
students to refer back to this list
of questions as they complete the project, and
have them conduct additional research if needed.

9
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Pitch the Project
Have each team present its Project Plan to the class
for review (refer to PBL Sheet 8: Project Description).
One team at a time should explain to the class how
it plans to complete the project and what materials
it will use. Students should describe how their project
will help answer the Driving Question while working
within the project constraints.

Changing Landforms
PBL Sheet 6: KWLS (Part Two)
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

Driving Question: How can you protect people from a volcanic eruption?

Directions: During and after your project, ask and answer the L and S questions with your team.
Use the following pages to record your answer to each question. Use your SAZ Journal if you
need more space.

During and After the Project – L

What have we learned about the topic?

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Invite other students in the class
to provide constructive feedback
to the team presenting its project
idea. The other students should
make suggestions on how to
improve portions of the project.
The presenting team should record
comments from classmates on
PBL Sheet 9: Pitch Your Project.
Allow each team to present its
plan and record peer feedback.

______________________________________________________________________________

After the Project – S

What do we still want to learn about the topic?

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

© Learning A–Z All rights reserved.
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PLAN AND CREATE

Plan the Project
Facilitate a class discussion to summarize what
students have learned so far and discuss how
this information will help them answer the Driving
Question. Refer to PBL Sheet 1: Project Outline.

Changing Landforms
PBL Sheet 7: Project Ideas
Team Members ___________________________________________________________
PBL PROJECT ORGANIZER

____________________________________________________ Date _________________
Driving Question: How can you protect people from a volcanic eruption?

Directions: Brainstorm to generate project ideas that will help your team answer the Driving
Question. The project ideas should also help answer something your team truly wants to learn
(refer to the W section of your KWLS chart). The project should be fun and challenging, and
should allow everyone on the team to contribute.
Your teacher will provide guidelines for your project, such as materials you may use, the amount
of time you have to complete it, and safety rules to follow. List at least three project ideas below.
Write reasons you think each idea would or would not make a good project. Keep the project
guidelines in mind!

It would make a good
project because...

It would not make a good
project because...

We chose this project because ____________________________________________________

______________________________________________________________________________
______________________________________________________________________________
© Learning A–Z All rights reserved.

www.sciencea-z.com

Next, challenge each team to evaluate its list of ideas
to determine which will make the best project. Teams
may find certain project ideas fun or appealing, but
remind them that the best project will satisfy all
requirements in the Project Outline. Review the
project guidelines, including requirements regarding
materials, time, cost, and any other constraints.
Have teams circle their project selection and explain
their decision at the bottom of the sheet.
© Learning A–Z All rights reserved.

Feedback
Your peers and teachers will listen to your project idea and give you feedback. They will make
suggestions about how you might improve or change portions of your project. Record notes
on all their ideas and suggestions, even if you don’t agree with them. Use your SAZ Journal
if you need more space.

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Revised Project Plan
Make changes to your original project plan using the feedback provided by your peers and
teacher. If your project is staying the same as your original plan, explain why.

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
© Learning A–Z All rights reserved.
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Additional Research
If new questions arise, students may need to conduct
additional research on their project topic. Consider
using Science A–Z resources listed in the supplemental
section of the Recommended and Supplemental
Resources chart. Also help students locate resources
in a library, online, or in the community.

Now discuss all the project ideas with your team. Consider which project will fit the guidelines best.
Circle the project your team selects.

8

Driving Question: How can you protect people from a volcanic eruption?
Directions: Present your team’s project idea to your peers and teacher.
Explain which project idea you selected and why.
n Tell how it will help your team answer the Driving Question and follow the project guidelines.
n Explain how you plan to complete the project and what materials you will need.
n

Next, have each team review the comments it
received and discuss how these ideas might affect
the project plan. Once students agree on any
changes, have them record their revised plan
at the bottom of PBL Sheet 9. Before each team
begins project development, review each team’s
plan. Ensure that the activities are safe, can be
completed within the allotted time frame, are
of suitable complexity, adhere to any project
constraints, and are designed so that all team
members will contribute.

Using the information students learned during the
Getting Started activities, encourage each team to
brainstorm at least three project ideas that would
solve the Problem while meeting
all the project constraints. Teams
should discuss how they would
complete each project, including
the materials they would need.
Have students record all ideas in
the table on PBL Sheet 7: Project
Ideas without rejecting any
student’s ideas.
Project Ideas

Changing Landforms
PBL Sheet 9: Pitch Your Project
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

7
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Changing Landforms—Protecting People from a Volcanic Eruption

PBL TEACHING TIPS

PRESENT, ASSESS, AND EXTEND

Develop and Conduct the Project
Refer to the PBL Overview for management tips to
help teams get their project started and how best
to facilitate their work as they develop their project.

Practice the Presentation
and Complete Peer Review
Once teams have completed work
on their project, they will get
ready to present it to the class.
First, have them plan their
presentation as a team. Have
them refer to PBL Sheet 11:
Presentation Rubric and PBL Sheet
12: Practice Presentation and Peer
Review as guides so they are aware
of the expectations and elements
of a good presentation. Provide
time for preparation and practice.

Review PBL Sheet 2: Team Project Planner to help
students stay on track with project milestones.
Encourage students to use their SAZ Journal to record
notes, draw sketches, and revise project plans.
Project
Students will investigate how current volcanic
eruptions behave and how they can impact or
even destroy the surrounding area. Teams will
conduct research and select an actual volcano with
a human population nearby, then devise a plan to
protect the people from a future eruption. They
will build a model of the volcano and nearby
population centers in order to demonstrate how
their plan could protect the people who live
there. Ideas might include a barrier to protect
roadways, a way to reroute flowing lava, a lake
to cool the lava, or a fireproof shelter to protect
people during an emergency. People might also
wear masks to protect themselves from ash and
smoke.

s
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Discuss various options that teams might choose
from to prepare a presentation, such as:
	Leading a talk with visual aids (display board,
posters, dioramas, digital artwork, data, and
so on)
n	
Producing a digital slideshow using presentation
software
n	
Presenting a physical model and explaining
its structure and function
n Producing a video and playing it for the class
n Performing a role-play or skit
n Writing a report and discussing it with the class
n

Materials
Listed below are materials that students may need
during the course of this project. Teams may
propose different or additional materials they
need to complete their projects based on their
unique plans.

Teams should include the following in their
presentation:
Description of the project
How they addressed the Driving Question
n	
How well they worked within the project
constraints
n Materials used
n Steps followed
n Challenges faced
n How they dealt with challenges
n How well they worked as a team
n What they learned during the project
n What new investigable questions they have
n

❏
❏
❏
❏

clay or plaster of paris
baking soda
vinegar
food dye

❏
❏
❏
❏

empty plastic bottle
paper towel rolls
cardboard
craft sticks

Project Checkup
Facilitate a touch-base meeting with
each team partway through the
project to ensure that the team is
on track to successfully complete
the project on time. Introduce
PBL Sheet 10: Project Checkup and
have each team complete the form.
What Have We Learned?
During and after the project, have
students update PBL Sheet 6: KWLS
(Part Two) by writing additional
facts they have learned about the
topic (L section) and what they
still want to learn about the topic
(S section).
© Learning A–Z All rights reserved.

n

Changing Landforms
PBL Sheet 10: Project Checkup
Team Members ___________________________________________________________
____________________________________________________ Date _________________
PBL PROJECT ORGANIZER

Driving Question: How can you protect people from a volcanic eruption?
Directions: Partway through the project, discuss your team’s progress. Answer the questions
below before meeting with your teacher.

1. Will your team finish on time?
If not, how will you catch up?

YES

NO

_____________________________________________________________________
_____________________________________________________________________
2. Is everyone on your team helping enough? YES
If not, how can you make sure everyone helps?

NO

_____________________________________________________________________
_____________________________________________________________________
3. Has your team faced any challenges? YES NO
If so, what are they and how did you address them?

_____________________________________________________________________
_____________________________________________________________________
4. Have you changed the original project plan?
If so, explain how. If not, explain why not.

YES

NO

_____________________________________________________________________
_____________________________________________________________________
What other information about the project do you want to share with your teacher?

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
© Learning A–Z All rights reserved.
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Peer Review
The purpose of the peer review is to allow teams
to practice and improve their presentations before
speaking to the whole class. Pair each team with
another team and ask the two teams to practice
presenting to each other. Each team should complete
PBL Sheet 12: Practice Presentation and Peer Review
after receiving feedback from the other team.

Changing Landforms
PBL Sheet 6: KWLS (Part Two)

PBL PROJECT ORGANIZER

Team Members ___________________________________________________________
____________________________________________________ Date _________________
Driving Question: How can you protect people from a volcanic eruption?
Directions: During and after your project, ask and answer the L and S questions with your team.
Use the following pages to record your answer to each question. Use your SAZ Journal if you
need more space.

During and After the Project – L
What have we learned about the topic?

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
After the Project – S
What do we still want to learn about the topic?

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

© Learning A–Z All rights reserved.
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PBL TEACHING TIPS

Changing Landforms—Protecting People from a Volcanic Eruption

Present and Assess the Final Project
Final Presentations
After practicing, each team will deliver its final
presentation to the class. Allow teams time to
review the peer-review suggestions from their
practice presentation and incorporate this feedback
into their planning for the final presentation.

extend the learning. In addition to the following
extensions and variations, also see the Extensions
and Variations section in the PBL Overview for ideas
that can be used with any PBL Pack.

Give each team between 5 and 10 minutes to deliver
its final presentation. Encourage the audience to ask
questions of the team after the presentation.

n

Guest: Invite a volcanologist or geologist to talk
with students about how and why people study
volcanoes as well as the science behind how and
why volcanoes form where they do.

n

F ield Trip/Multimedia: If feasible, bring students
to an area that shows evidence of past volcanic
activity and have them analyze the rocks, shape
of the land, and how plant life in this area might
differ from other nearby locations. Alternatively,
show videos and photographs of active volcanoes
as well as areas where volcanoes were active
long ago.

n

 eography: Encourage each team to continue
G
learning about actual volcanoes around the
world. Have each group develop a world map
with volcanoes labeled, or have all the groups
collaborate to create a class map of the world’s
most active volcanoes. Encourage students to
look for and explain patterns of where volcanoes
are found.

n

 istory: Have students conduct research on
H
significant volcanic eruptions throughout recorded
history and then create a timeline of these events.
Instruct students to include the date, location,
and key details of each eruption.

n

Writing: Challenge each student to write a
persuasive letter to the citizens of the community
they studied during this PBL project, encouraging
them to make plans and preparations to protect
themselves in the event of a future volcanic
eruption. See
for extensive writing
instructions.

n

ELL/ESL/Social Studies: Challenge each group
to learn about the language and culture of the
location they studied in this PBL Pack. What do
the people call the volcano, and how has it
become part of their local customs, storytelling,
and everyday life? Have teams present what
they learned in creative ways.

n

 ariation: This PBL Pack focused on protecting
V
people from volcanic eruptions. Extend the
learning by having teams study other Earth forces
that can affect people—such as earthquakes and
landslides—and design ways to protect people
from these dangerous geologic events.

Consider inviting guests to observe the
presentations and provide feedback. These may
include content-area experts, scientists, engineers,
community members, parents, or students from
other classes.
Team and Individual Self-Assessment
After the final presentations,
have teams complete PBL
Sheet 13: Student Rubric-Team
and PBL Sheet 14: Team
Reflection. Also distribute
a copy of PBL Sheet 15:
Student Rubric-Individual
to each student. Have
students evaluate their team’s
performance and their own
contributions to the project.
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Collect each team’s completed
PBL Project Organizer sheets
to assess how well students
met the objectives of this
Project-Based Learning Pack.
Also collect each student’s
SAZ Journal to evaluate his
or her note-taking skills and
individual contributions to
the team.
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Teacher Rubrics
In addition to the assessments completed by
students, use the Teacher Rubric-Team and Teacher
Rubric-Individual to complete your own evaluation
of each team and student.
Extensions and Variations
Extension activities are an important way for students
to continue learning about a topic and to understand
how it relates to the real world beyond the classroom.
As each PBL experience concludes, new questions
may lead to new project ideas. Unused ideas from
the Sample Entry Events section may be used to
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