
OVERVIEW
Students will learn about why earthquakes happen, and how mountains  
and volcanoes are formed. 

   •  Before Your Visit: Students will model the process of convection  
within Earth, and use a computer interactive to study the causes and  
map the locations of earthquakes, volcanoes, and mountain ranges.

   •  During Your Visit: 
          •  Working in teams in the Gottesman Hall of Planet Earth, students 

 will continue to investigate the causes and effects of the movement  
of tectonic plates.

          •  In the Cullman Hall of the Universe, students will observe and  
touch a bronze Moon globe to explore features and landforms.

   •  Back in the Classroom: Students will see how plate tectonics has changed Earth in the past and will continue to 
change it in the future, and watch a video about how scientists study plate movement.

BACKGROUND FOR EDUCATOR
Earth’s rocky surface, or crust, is actually a thin outer shell. Together with the top part of the mantle, the crust is 
broken into ten large plates and many smaller ones. These tectonic plates fit together like a puzzle, but they’re not 
stuck in one place. They float on Earth’s mantle, a thick layer of solid rock so hot that it flows — very, very slowly, but 
enough to move the plates above it an average of about 8 centimeters (3 inches) per year. The flow carries the plates 
in different directions. This motion, called plate tectonics, has a huge impact on Earth. It causes earthquakes,  
volcanoes, and mountain formation at plate boundaries.

BEFORE YOUR VISIT
Activity: Investigate Convection and Changes on Earth’s Surface

Download and use this hands-on activity to illustrate convection currents  
in water.

esrl.noaa.gov/gmd/infodata/lesson_plans/Convection%20Currents.pdf.  

Have students complete the first activity sheet.

Emphasize that heat from the inner Earth is so intense that it causes  
material that we think of as “solid,” like rock, to flow like liquid over time.

Have students watch the following visualization:
education.sdsc.edu/optiputer/flash/convection.htm

Ask what the different colors represent.  
(Yellow and orange represent hotter material, and pink and purple are  
cooler and cooler, respectively. Green shows the coolest material on  
Earth’s surface.)
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NYS Intermediate Level  
Science Core Curriculum 
Grades 5-8
PS 2.2a: The interior of the Earth is hot. 
Heat flow and movement of material within 
the Earth cause sections of the Earth’s crust 
to move. This may result in earthquakes, 
volcanic eruption and the creation of 
mountains and ocean basins.

Plan how your students will explore the 
Gottesman Hall of Planet Earth using the 
student worksheets. Split your class 
into four teams: (1) Explosive Volcano,  
(2) Effusive Volcano, (3) Mountain, and  
(4) Earthquake. (Same student teams as the 
pre-visit activity, Plates on the Move.)

Distribute the corresponding worksheets  
to the students in each team plus one copy 
of the World Map to every student. You 
may want to review the worksheets and 
the map of the exhibition with students to 
make sure they understand what they are 
to do.

Notice that the worksheets for the Effusive 
Volcano and Mountain teams contain more 
questions than the Explosive Volcano and 
Earthquake teams; you may want to take 
this onto account when assigning  
the groups.



Activity: “Plates on the Move”

Students will use a computer interactive to study the causes and map the locations of earthquakes, volcanoes, and 
mountain ranges.

Materials: 
   •computer and projector; or computer lab
   • team worksheets (one per student in each team) 
   •  classroom/hall map sheet (one per student; may be  

printed on reverse of team worksheet)
   • post-its
   • large world map posted in the front of the classroom 

Split your class into four teams:  
   1. Explosive Volcano Team
   2. Effusive Volcano Team
   3. Mountain Team
   4. Earthquake Team

Tell them that they will be working with the same teams and activity 
sheets in the Gottesman Hall of Planet Earth.

Post a map of the world or place a globe at the front of the classroom. 
Distribute the worksheets to the respective teams, one packet 
per student. 

Go to the OLogy interactive “Plates on the Move” 
(amnh.org/ology/plates).

Have the teams begin their investigation by clicking on “Find Out More  
About the Power of Plates.” All students should also read the “Structure  
of the Earth” and “Pangaea” pages. Then each team should read the  
section that relates to its topic.  

Next, have the teams explore the interactive map by clicking on “Explore  
How Plates Affect Your World” on the front page and watching the  
introduction. Tell them that each team’s goal is to find at least one  
example of that phenomenon on the map. Once the team has come up  
with one (or more), they should label the spot on their own maps and  
write a short description of the process involved. Then have a represen- 
tative from each team write the information again on a post-it, and place  
the post-it on the class map/globe. Groups should the take turns sharing  
their findings with the entire class. Answer key below.
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Notes for Explosive Volcano vs.  
Effusive Volcano teams:  

The Explosive Volcano team will be 
exploring the kinds of volcanoes that 
occur in subduction zones, and the 
Effusive Volcano team will be explor-
ing volcanic activity in regions of plate 
spreading. 

   •  Both the Explosive Volcano and 
Effusive Volcano teams should read 
the first two paragraphs on the  
“Volcanoes” page. 

   •  The Explosive Volcano team should 
read the three paragraphs beginning 
with “On land, volcanoes form when 
one tectonic plate moves under 
another.” 

   •  The Effusive Volcanoes team should 
read the two paragraphs following 
“In the ocean, volcanoes erupt along 
cracks that are opened in the ocean 
floor by the spreading of two plates 
called a mid-ocean ridge.” 

When exploring the map page in the 
last step, instruct the teams to find 
examples of the specific kinds of  
volcanoes they read about.



DURING YOUR VISIT
Gottesman Hall of Planet Earth
1st floor (45-60 minutes)
Working in teams, students will investigate the causes and effects of the movement of tectonic plates. Divide your 
class into four teams: (1) Explosive Volcano, (2) Effusive Volcano, (3) Mountain, and (4) Earthquakes. Have students 
use the corresponding worksheets to explore events at plate boundaries. All teams will end their exploration at 
the Bronze Globe, where they will identify the locations that they’ve studied in the Hall, and draw or describe the 
landforms that they observed.

Cullman Hall of the Universe, Moon Globe
1st floor (15 minutes)
Students will explore lunar features and landforms. Begin by walking out of the Hall of Planet Earth towards the 
Hayden Sphere; you will see a bronze Moon globe in front of you. Tell students that this Moon globe is placed so that 
the side facing the bronze Earth globe is the side that faces the Earth in real life. Have students observe and touch 
the Moon globe, read the text panel, and identify some of the major landmarks on both sides shown in the diagram. 
Ask them what kinds of features and landforms they observe. (The topography of the Moon is dominated by impact 
craters). Ask them to notice the difference between the side facing Earth (the near side) and the side facing away 
from Earth (the far side). (The near side has flat areas in addition to craters, while the far side is totally covered  
with craters.)  What forces might have caused the landforms they observe? (Since the Moon has essentially no  
atmosphere, it’s vulnerable to meteor and asteroid impacts, which cause many craters. The lack of atmosphere means 
that there is no wind or rain to erode these formations. The “maria” [flat areas] visible on the near side of the Moon 
that were created by effusive volcanism erased the evidence of earlier impacts; the far side of the Moon did not 
experience this volcanic activity to the same degree, so the older craters on that side remain unchanged.)
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PLATES ON THE MOVE
ANSWER KEY

* Earthquake
# Explosive Volcano

LOCATION

Alaska Earthquake
Hawaii
San Francisco, California
Mount Saint Helens
Chile Earthquake
Mid-Atlantic Ridge
Mount Etna, Italy
Turkey Earthquake
Mount Kilimanjaro, Tanzania, Africa

The Himalayas

Krakatau, Indonesia

Mount Fuji, Japan

EVENT

Earthquake
Hot Spot
Earthquake
Explosive Volcano
Earthquake
Effusive Volcano
Explosive Volcano
Earthquake
Explosive Volcano

Mountains

Explosive Volcano

Explosive Volcano

NOTES

#
 
 

*
#

*
*
 

*
*
*
*



BACK IN THE CLASSROOM
Activity: Group Sharing of Museum Discoveries

Students from the four teams will share with the rest of the class their findings from the worksheet.

Materials:  Large map or globe, Post-its

Using the classroom map/globe from the pre-visit activity, have students indicate the locations they studied in the 
hall with Post-its, and share their findings with the class. 

Activity: How do Scientists Study Plate Movements?

Use the video and activity provided in the links below to help students learn about how scientists study the move-
ment of tectonic plates.

Materials:  Computer and video projector

Video: Continental Deformation: Creating the Basin and Range
sciencebulletins.amnh.org/?sid=e.f.deformation.20070928

Activity and Discussion:
amnh.org/sciencebulletins/content/e.f.deformation.20070928/educator_resources.php

ADDITIONAL RESOURCES
Use these computer interactives to help students understand past and future plate movement:

Past: classzone.com/books/earth_science/terc/content/visualizations/es0806/es0806page01.cfm
Future: classzone.com/books/earth_science/terc/content/visualizations/es0807/es0807page01.cfm

Gottesman Hall of Planet Earth Activities for Grades 6-8

© 2012 American Museum of Natural History. All rights reserved.



Fi
nd

 a
nd

 la
be

l t
he

 a
re

as
 o

n 
th

e 
m

ap
 th

at
 y

ou
 a

re
 in

ve
st

ig
at

in
g,

 a
nd

 d
ra

w
 a

 p
ic

tu
re

 th
at

 s
ho

w
s 

w
ha

t h
as

 
ha

pp
en

ed
/i

s 
ha

pp
en

in
g 

th
er

e.

W
ri

te
 a

 s
ho

rt
 d

es
cr

ip
ti

on
 o

f t
he

 la
nd

fo
rm

s/
ev

en
ts

 th
at

 y
ou

 h
av

e 
m

ar
ke

d 
on

 th
e 

m
ap

:

Gottesman Hall of Planet Earth Grades 6-8

Student Worksheet: WORLD MAP
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Stop 1: Where Plates Collide
Observe the model. What happens when an oceanic and a  
continental plate collide?

Find an example. Mark it on the World Map, with a note explaining  
what’s happening there.

Stop 2: Explosive Volcanism   
Where do most explosive volcanoes occur?

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.          

Gottesman Hall of Planet Earth Grades 6-8

Student Worksheet: EXPLOSIVE VOLCANO TEAM
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Choose one or two rocks produced by volcanic eruptions. Sketch and label them. 

1

2

3



Stop 1: Where Plates Separate
What are the regions where oceanic plates separate called? 

What forms at mid-ocean ridges?         

What forms where continental plates separate? 

What features can form in these rift systems? 

Find and mark mid-ocean ridges and rift systems on the World Map, with notes explaining each process.

 
Stop 2: Effusive Volcanism
What kinds of rock formations occur when basalts erupt under water?  

What kinds of rock formations occur when basalt erupts on land? 

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.         
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Sketch and label a rock formation from basalt 
erupting under water.

Sketch and label a rock formation from basalt  
erupting on land.

1 2

3



Stop 1: Where Plates Collide
What happens when two continental plates collide? 

Find an example of this phenomenon and label it on the World Map,  
with notes describing it. 

Stop 2: Mountain Building
Look at the sand model of a mountain-building region, and watch the video  
below it. What do the different colors of sand represent, and what does  
the model show? 

What does the green layer of sand in the  
model represent? Describe where it ends up.  

Read the text on “Mountain Building” panel.  
Describe processes that occur where  
mountains are forming.

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.
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Sketch label, and give a brief description of a rock that has been 
changed under pressure.

1

2

3



Stop 1: When Plates Move Past Each Other 

What forms where plates move past each other? 

What occurs there?

What kinds of earthquakes occur at transform boundaries?

Find an example of a transform plate boundary. Mark it on the World Map, 
with a diagram that shows how the plates are moving. 

Stop 2: Earthquakes Where Plates Collide

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.
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Student Worksheet: EARTHQUAKE TEAM
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Sketch and label fault in crystalline rock (fig. 1). Label the fault line and indicate how the rock two pieces  
have shifted.

1 2

3
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Student Worksheet: WORLD MAP
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ANSWER KEY
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Stop 1: Where Plates Collide
Observe the model. What happens when an oceanic and a  
continental plate collide?

Find an example. Mark it on the World Map, with a note explaining  
what’s happening there.

Stop 2: Explosive Volcanism   Where do most explosive volcanoes occur?

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.          
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(Samples may include: Aleutian Islands/Andes Mountains) 

(Answer: above subduction zones)

    (Answers may include: The oceanic  

plate subducts, or descends, under the continental plate.)

Choose one or two rocks produced by volcanic eruptions. Sketch and label them. 

1

2

3

ANSWER KEY



Stop 1: Where Plates Separate
What are the regions where oceanic plates separate called? 

What forms at mid-ocean ridges?         

What forms where continental plates separate? 

What features can form in these rift systems? 

Find and mark mid-ocean ridges and rift systems on the World Map, with notes explaining each process.

     (Sample ridges: East African Ridge Zones/The Red Sea; Mid-Atlantic Ridge)

Stop 2: Effusive Volcanism
What kinds of rock formations occur when basalts erupt under water?  

What kinds of rock formations occur when basalt erupts on land? 

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.         
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Student Worksheet: EFFUSIVE VOLCANO TEAM
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(Answer: mid-ocean ridges)

(Answer: rift valleys often develop into seas, and, eventually, oceans)

(Answer: new oceanic crust)

(Answer: rift systems)

(Answer: pillow basalts)

(Answer: flood basalts)

Sketch and label a rock formation from basalt 
erupting under water.

Sketch and label a rock formation from basalt  
erupting on land.

1 2

3

ANSWER KEY



Stop 1: Where Plates Collide
What happens when two continental plates collide? 

Find an example of this phenomenon and label it on the World Map.  
Describe it. 

Stop 2: Mountain Building
Look at the sand model of a mountain-building region, and watch the video  
below it. What do the different colors of sand represent, and what does the model show? 

What does the green layer of sand in the  
model represent? Describe where it ends up.  

Read the text on “Mountain Building” panel.  
Describe processes that occur where  
mountains are forming.

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.
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(Sample: the Himalayas)

(Answers may include: The different colors represent different densities of earth material/

rock, and the model shows how they react when one layer is subducted under another.)

(Answers may include: The green sand  

represents ocean crust. Some of this crust 

ends up in layers inside the “mountains,” but 

most of it ends up pulled down under the 

“continental crust.” )

(Answers may include: Pieces of crust get 

piled up, heat and pressure cause rocks  

to change, erosion exposes the rocks  

underneath)

       (Answer: 

One is thrust over the other and large mountain ranges form.)

Sketch label, and give a brief description of a rock that has been 
changed under pressure.

1

2

3

ANSWER KEY



Stop 1: When Plates Move Past Each Other 

What forms where plates move past each other? 

What occurs there?

What kinds of earthquakes occur at transform boundaries?

Find an example of a transform plate boundary. Mark it on the World Map,  
with a diagram that shows how the plates are moving. 

Stop 2: Earthquakes Where Plates Collide

Stop 3: Bronze Globe
Find the locations you recorded in Stop 1 on the bronze globe, observe the features of the landforms that 
appear there, and record these observations on your World Map.
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(Answer: earthquakes)

(Answers may include: Atlantis, San Andreas, Anatolian Fault)

(Answer: a transform plate boundary)

Sketch and label fault in crystalline rock (fig. 1). Label the fault line and indicate how the rock two pieces  
have shifted.

1 2

3

ANSWER KEY




