
LESSON 2: Where do tsunamis happen?
PREVIOUS LESSON We read about and watched as a 2011 tsunami, triggered by an earthquake off the eastern coast of Japan, caused devastating loss of life and structural

damage. We developed engineering ideas to detect tsunamis, provide advance warning of approaching tsunamis, and reduce the impact of tsunamis. After
further developing and modeling several engineering solutions, we thought more about what made some solutions more promising or challenging than others.
We brainstormed related hazards and asked questions to generate a list of data and information we need to better understand where natural hazards occur
and how we can prepare for them.

THIS LESSON

INVESTIGATION

2 days

  

In this lesson, we investigate patterns in tsunami occurrences and in particular, patterns related to the causes of
tsunamis. We study global patterns in tsunamis and figure out that changes in the ocean floor, primarily through
earthquakes, cause tsunamis to form. Through analyzing data, we notice that only certain types of earthquakes
cause tsunamis to form: strong and shallow earthquakes along colliding plate boundaries. These earthquakes
create tsunamis that are the most damaging to coastal communities. Using this data, we predict the location of
where damaging tsunamis may occur in the future.

NEXT LESSON We will analyze four different wave models and identify benefits and limitations of the different models for explaining the causes of earthquake-driven
tsunamis. We will identify sources of data we would need to predict, warn, and protect people from future tsunamis.

BUILDING TOWARD NGSS

MS-ESS3-2, MS-ETS1-1, MS-ETS1-2

WHAT STUDENTS WILL DO

2.A Use graphical displays of large data sets to identify spatial and temporal patterns in historical tsunami occurrence.

2.B Use maps (digital tools) to analyze large data sets to identify cause and effect relationships between related geologic forces and resulting
tsunamis.

2.C Obtain scientific information from text to connect cause and effect relationships to predict communities at risk for future tsunamis occurrence.

WHAT STUDENTS WILL FIGURE OUT

Tsunamis are caused by earthquakes, volcanic eruptions, and landslides.
Not all earthquakes cause tsunamis; stronger, shallow earthquakes tend to cause tsunamis to form.
Almost all tsunamis occur along plate boundaries where the plates are colliding.
Data about where hazards have occurred in the past help to determine where the hazard might happen in the future.



Lesson 2 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 10 min NAVIGATION AND PREDICTION
Revisit the Ideas for Data we Need and make predictions about what the data might show.

A-B colored pencil, Tsunami Predictions, Ideas for Data we Need poster

2 15 min INVESTIGATING TSUNAMIS PATTERNS
Analyze the occurrences and causes of global tsunamis for the last one hundred years.

C-E Where do tsunamis happen?, https://arcg.is/SDazD, computer,
projector, tape

3 10 min COMPARE EARTHQUAKE DATA TO TSUNAMI DATA
Using a swipe map, compare all recent earthquake data to tsunami-generating
earthquakes.

F-H Where do tsunamis happen?, https://arcg.is/1HiOKi, computer,
projector, chart paper, markers

4 5 min EXIT TICKET
Consider why certain earthquakes cause tsunamis, but others do not.

J index card

End of day 1

5 3 min SHARE INITIAL IDEAS CONNECTING EARTHQUAKES AND TSUNAMIS
Share initial ideas about how some earthquakes are related to tsunamis, but not all
earthquakes.

index cards from day 1

6 10 min EXPLORING TSUNAMIS MORE CLOSELY
Investigate the tsunami data more closely to establish cause and effect relationships
between types of earthquakes and tsunamis.

K Connecting earthquakes and tsunamis, https://arcg.is/OfnLC,
computer, tape

7 12 min SHARE CONNECTIONS BETWEEN EARTHQUAKES AND TSUNAMIS
Come to agreement about what types of earthquakes are associated with tsunami risk and
then refine predictions of where tsunamis happen.

K Tsunami Predictions, Where do tsunamis happen?, Connecting
earthquakes and tsunamis, chart paper, markers

8 8 min UPDATE PREDICTIONS WITH NEW INFORMATION
Establish a cause and effect relationship and update initial predictions.

L Tsunami Predictions, chart paper, markers

9 10 min PROGRESS TRACKER
Track the ideas figured out and how they can be applied to protect communities.

M

10 2 min PROBLEMATIZE THE CONNECTION TO EARTHQUAKES
Use the cause and effect relationship to problematize how it is that an earthquake can
cause a tsunami to form.

N

End of day 2



Lesson 2 • Materials List
per student per group per class

Lesson materials science notebook
colored pencil
Tsunami Predictions
Where do tsunamis happen?
index card
index cards from day 1
Connecting earthquakes and tsunamis

https://arcg.is/OfnLC
computer

Ideas for Data we Need poster
https://arcg.is/SDazD
computer
projector
tape
https://arcg.is/1HiOKi
chart paper
markers

Materials preparation (20 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

Create a chart to use at the end of day 1 to publicly capture “Where tsunamis happen.”

Test the following map links to ensure that computers or tablets can load them accordingly:
day 1: Storymap at https://arcg.is/SDazD and swipe map at https://arcg.is/1HiOKi
day 2: Storymap at https://arcg.is/OfnLC

The map series on day 2 is best done with students working in groups of 2-3 students per computer. If computers are not available, the lesson can be modified so that the teacher projects the
maps for students to analyze. However, this will lose the interactive nature of this part of the lesson.

Be sure you have materials ready to add magnitude to the Word Wall. Do not post this word on the wall until after your class has developed a shared understanding of its meaning.

https://arcg.is/SDazD
https://arcg.is/1HiOKi
https://arcg.is/OfnLC


Lesson 2 • Where We Are Going and NOT Going
Where We Are Going

This lesson is intended to support students in noticing an overall global pattern in where tsunamis occur, but also consider how their occurrence is connected to related geologic processes.
Strong, shallow earthquakes are the primary triggering geologic events that cause damaging tsunamis to form.

It is important for students to notice a new pattern from each map:
The first map is intended to support students in identifying the overall global pattern in where tsunamis occur and the causes for those tsunamis. Earthquakes are the dominant cause
of tsunami formation.
The second map allows students to compare the location of all recent earthquakes to tsunami-generating earthquakes. This allows students to determine that not all earthquakes
cause tsunamis--only certain types of earthquakes cause tsunamis to form.
The third set of maps allows students to investigate different characteristics of earthquakes that form tsunamis. From this data, students can glean that shallow, high magnitude
earthquakes along colliding plate boundaries are the key characteristics of an earthquake that can cause a tsunami to form. The most critical aspect to emphasize is that high
magnitude earthquakes are earthquakes that release more energy. Tsunamis form when that energy is transferred from the ocean floor to the water above it - there must be enough
energy transfer to form a tsunami though, thus the reason magnitude is an important factor. This energy transfer is the focus of Lesson 3.

This lesson is closely tied to the work that students did in OpenSciEd Unit 6.4: How and why does Earth's surface change? (Everest Unit), drawing closely upon ideas related to earthquake patterns.
Because earthquakes are the dominant cause of tsunamis (the related geologic force), students can use this information to establish a cause and effect relationship between certain types of
earthquakes that occur in particular parts of the world, and the resulting intensity of a tsunami that forms.

If students have not figured out ideas related to different types of plate boundaries, you will need to provide additional support for this idea when they use the third set of maps on day 2.

Where We Are NOT Going

Students will make cause and effect links between certain types of earthquakes and the formation of tsunamis. The data will show a correlation between the characteristics of an earthquake
(e.g., shallow, strong, and on a colliding boundary) and tsunami formation, but the focus of this lesson is not having students distinguish between correlation and causation. Instead, students
should focus on how patterns in data can be used to establish a cause and effect relationship between types of earthquakes and tsunami formation.



10 min

15 min

LEARNING PLAN for LESSON 2
1 · NAVIGATION AND PREDICTION
MATERIALS: science notebook, colored pencil, Tsunami Predictions, Ideas for Data we Need poster

Motivate the need to look into tsunami data. Display slide A. Revisit the Ideas for Data we Need poster
from Lesson 1. It is likely this poster will have some student ideas related to:

where tsunamis happen in the world
how earthquakes are related to tsunamis
places that have experienced a tsunami

Use these ideas to motivate the need to look at tsunami data. Say, Last time we were wondering where
tsunamis happen in the world. Scientists have been tracking tsunamis for a while and we are going to look at
that data today to see if it helps us understand where these things happen. Before we do that though, let’s
capture some of our own thinking on a map.

Make predictions. Display slide B. Ask students to Turn and Talk to a neighbor to answer the following
questions: What ideas do you have about where tsunamis happen? Why do you think they happen there?✱ As students discuss their initial ideas
to this question, pass out Tsunami Predictions to each student. Give students a moment to color in places on their map where they think
tsunamis occur and list their ideas they have from previous units or experiences to explain their rationales. When complete, ask them to tape
it into their science notebook. Encourage a few students to share their initial ideas with the class.

Suggested prompts Sample student responses Follow-up questions

Where do you think tsunamis happen? Where earthquakes happen?

Along the coasts.

Why do you think so?

Can you say more about why you think they
happen along the coast?

✱ ATTENDING TO EQUITY

Supporting emergent multilinguals: Before
students engage in whole-class discussions,
it can be helpful to provide them with the
opportunity to work with others--either in
pairs, triads, or small groups--on ideas
related to their reasoning. These smaller
group structures can be especially helpful for
emerging multilingual students because they
offer students a chance to engage in
sensemaking with their peers and the space
to use their linguistic and nonlinguistic
resources to express their ideas (and learn
from other students’ uses of these resources
too).

2 · INVESTIGATING TSUNAMIS PATTERNS
MATERIALS: science notebook, Where do tsunamis happen?, https://arcg.is/SDazD, computer, projector, tape

Analyze patterns in global tsunami data. Say, We just made some predictions about where we
think tsunamis happen. Let’s analyze some data from past tsunamis and see if it can support our
predictions. Why would looking at some historical data help us figure out if our predictions are right?
Ask some students to share some ideas.

Distribute a copy of Where do tsunamis happen? to each student and have them tape it into
their science notebooks. Display slide C to help them set up their notebook. Use the two
prompts on the slide to prepare students for what they will look at first on the digital map: the
legend and the topography.

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

Use this map analysis to assess the patterns
students notice about where tsunamis
happen around the world. Overlayed on the
map is historical data of tsunamis caused by
earthquakes, volcanic eruptions or landslides.
Students can toggle between the data
represented on the map to one or more of
these hazards that lead to tsunamis. This is a
good opportunity to see how students use
the crosscutting concept of patterns to

https://arcg.is/SDazD


Introduce the first dataset. Display slide D and display the first map, https://arcg.is/SDazD . First, orient students to the map. Ask students to
view and analyze the legend and explain the meaning of what each symbol represents on the map. Ask students, Why would it be important
to collect this type of data? Let a few students respond and listen for ideas about the importance of knowing where these natural hazards have
happened, what caused them, and how they have affected people.

ADDITIONAL
GUIDANCE

Maps are tools used to display data to reveal important spatial patterns. This first map provides students with
an overall sense of where tsunamis happen (and where they don’t happen) and information about related
geologic forces that can cause tsunamis. Consider students’ familiarity with map reading and take time to orient
students to the map so that they can interpret it appropriately. The map uses both color and shape differences
to denote different causes for tsunamis, allowing students to access the categories of data in different formats.
Helpful questions might be:

What is the title of this map?
What do the symbols mean?
How would you describe the pattern for where most tsunamis occur?
What about where they do not occur? Could we describe that too?

As students work with the maps, allow opportunities for them to move closer to the map to view different
features or provide the links to students to study the maps more closely on their own.

Give students a moment to read the text with the map and study the patterns closely. Using Where do tsunamis happen?, ask students to
sketch the pattern they notice from the digital map onto the map on the handout. Students can circle areas or lightly sketch the areas where
tsunamis have occurred. While they do this, students should record any patterns they notice in the box on their handout.✱

Study the causes of tsunamis closely. The data reveals three primary causes of tsunamis, earthquakes, volcanic eruptions and
landslides. Navigate to each map and have students study the patterns found for each of these causes that can lead to tsunamis.

Then ask students to rank the causes by which ones cause the most to least tsunamis. Display slide E. Lead a short Building Understandings
discussion about why this data is important.✱

ASSESSMENT
OPPORTUNITY

Building towards: 2.A Use graphical displays of large data sets to identify spatial and temporal patterns in
historical tsunami occurrence.

What to look for/listen for: Students should notice the locations of tsunamis is similar to the earthquake data
from OpenSciEd Unit 6.4: How and why does Earth's surface change? (Everest Unit). Tsunamis occur along coasts
and they are most frequently caused by earthquakes.

What to do: Some students may struggle with interpreting spatial patterns, so allowing students to physically
see the location of evidence on a map can help students identify the spatial pattern. As students interpret the
data on the first map, encourage them to point to parts of the map that provide evidence for their thinking.
Support their interpretation of the symbols by saying, And what did that purple circle on the map represent again?
This will help to support all students in developing a shared understanding of the data representation.

analyze different data sets about the
historical occurrences of a natural hazard,
specifically tsunamis.

✱ STRATEGIES FOR THIS BUILDING
UNDERSTANDINGS DISCUSSION

A Building Understandings Discussion is a
useful kind of discussion following an
investigation because the purpose is to focus
students on drawing conclusions based on
evidence. Your role during the discussion is
to invite students to share conclusions and
claims and to push them to support their
conclusions and claims with evidence.
Students can disagree with one another and
the class does not need to reach consensus
on all ideas shared, as areas of disagreement
can motivate future investigations. Students
may have consensus that earthquakes cause
the most tsunamis to form. Helpful prompts
during these kind of discussions include:

What can we conclude?
How did you arrive at that
conclusion?
What’s your evidence?

https://arcg.is/SDazD


Suggested prompt Sample student response

What patterns did you notice about where tsunamis occur in the
world?

I noticed there are a lot along the edge of the Pacific Ocean.

This looks similar to our earthquake data from the Everest unit.

There are other events though that can lead to tsunamis, what were
they?

Landslides
Volcanos

If we are trying to figure out where tsunamis happen, why do you think
the tsunami map uses different symbols for each cause of a tsunami?

So that people know why the tsunami happened.

Yeah… it seems like tsunamis only happen when one of these other
things happen first.

How does investigating the causes help us understand where tsunamis
happen?

By looking at causes of tsunamis we figured out that most tsunamis
are caused by an earthquake.

What new questions do you have now? Do all earthquakes cause tsunamis?

Why is it that there are so many along the Pacific Ocean?

Before transitioning to the next map, ask students to take a moment to compare their initial predictions of where tsunamis happen to the
pattern they noticed in the data on the map. Ask, Let’s look back at the predictions we made about where we thought tsunamis would occur and
compare this to the data we just analyzed. What similarities did you notice in your predictions and the actual data? Were there differences?

Then, motivate the transition to the next map by saying, We noticed that most tsunamis are caused by earthquakes. We’ve seen earthquake data
before in the Everest unit. And one of our questions right now is whether all earthquakes lead to tsunamis. Did we hear about tsunamis near Mount
Everest in the Everest Unit? Students should say no because there isn’t an ocean there.

Say, So if we know the earthquake that happened near Mount Everest didn’t cause a tsunami because it wasn’t near the ocean, then do we still have
the question “Do all earthquakes cause a tsunami?” How could we edit this question to help us know what kind of data we would want to look at?

Students should suggest editing the question to something like, “Do all earthquakes under the ocean cause a tsunami to occur?”

Say, Okay, let’s analyze some more data to compare where we are seeing earthquakes occurring and see if it helps us understand where tsunamis
happen, and also where they don’t happen.



10 min3 · COMPARE EARTHQUAKE DATA TO TSUNAMI DATA
MATERIALS: Where do tsunamis happen?, https://arcg.is/1HiOKi, computer, projector, chart paper, markers

Connect to previous earthquake data. Display slide F. Use the image on the slide to remind
students of the earthquake data they worked with in the Everest Unit. Ask students to Turn and
Talk about these two questions:

How do you think this tsunami data is related to where earthquakes happen?
How will looking at earthquake data help us better answer our question: Where do
tsunamis occur?

Compare earthquake data to tsunami data. Display slide G and prepare students to view the
next set of data. Project the swipe map at https://arcg.is/1HiOKi . Give students a moment to
orient to the new map. This map provides students with all recent earthquakes around the
world (on the left side) and all the tsunami-generating earthquakes (on the right side).

As students explore the swipe map, ask them to capture 1-2 patterns they notice using Where do tsunamis happen?.

ADDITIONAL
GUIDANCE

A swipe map allows for students to compare two different sets of data side-by-side in order to notice
similarities and differences in the data. This swipe map includes recent earthquakes around the world in the last
few years only, along with tsunami-generating earthquakes in the last 100 years. The purpose of comparing the
data with the swipe map is to notice:

Areas where tsunami-generating earthquakes are concentrated align with areas that have alot of
earthquakes, such as the Pacific Rim.
But there are far fewer tsunamis than earthquakes, so not all earthquakes cause tsunamis.
And, there are places around the world, such as the mid-ocean ridges that have many earthquakes,
but do not generate tsunamis.

These observations will motivate why it is important to learn more about the earthquakes that generate
tsunamis, which is the purpose of the final set of maps on day 2.

If this is the first time that students are seeing and/or using a swipe map, take time to orient them to how the
map functions by demonstrating the data on each side of the map and then using the “swipe bar” to compare
between the data. It might be helpful to pick an earthquake pattern from the left side of the map (such as the
small earthquakes along the mid-Atlantic ridge and compare those earthquakes to whether they generate
tsunamis on the right side of the map.

Share patterns between earthquake data and tsunami data. Display slide H. Ask students to share patterns they noticed when comparing
the data. Examples of patterns might be:

There are less tsunamis (caused by earthquakes) than there are earthquakes.
Lots of tsunamis happen along the Pacific Ocean where a lot of earthquakes happen.
There are earthquakes in other parts of the ocean, like the mid-Atlantic ridge, but those earthquakes do not cause tsunamis.

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

Assessment opportunities for three-
dimensional learning on day 1 of this lesson
are focused on students analyzing and
interpreting data and using mathematics and
computational thinking to make sense of
patterns in tsunami occurrence, while also
building the case for cause and effect
relationships between some types of
earthquakes and tsunami formation. The
cause and effect relationships will be more
completely developed on day 2.

https://arcg.is/1HiOKi


Build consensus about the historical pattern of tsunami occurrences and how it is related to
where earthquakes happen. Display slide I. At this point, students have three points of

reference to consider as they build consensus on the patterns they’ve noticed:
Their initial predictions of where tsunamis occur, based on prior understandings of where
earthquakes occur.
The historical data (last 100 years) of tsunami events and their causes.
The comparison between earthquake data and tsunami-generating earthquakes.

Use a chart titled “Where tsunamis happen” to capture a list of ideas from students about where
tsunamis occur in the world and where they do not occur. Press students to provide evidence from the
maps to support their conclusions.✱

Suggested prompts Sample student responses Follow-up questions

Based on the data we analyzed, what can we
say about where tsunamis happen in the
world?

They happen in some of the same places
where earthquakes (and volcanoes,
landslides) happen.

They happen in the oceans.

And where did we see evidence of that?

What parts of the world are most at risk of
tsunamis?

Along the coast of the Pacific Ocean and
also part of the Indian Ocean.

Also, between Africa and Europe.

Can we narrow down parts of the coasts of
the Pacific Ocean that have more or less
tsunami risk?

Are there places in the world that are not
really at risk of a tsunami?

Most places along the Atlantic Ocean are not
at risk.

And what evidence from the map supports
that?

So why do we think more tsunamis happen in
(fill in part of the world), but not in these
other places?

Maybe because there are more earthquakes
there?

Maybe there is something about the
earthquakes that cause tsunamis?



5 min

KEY IDEAS Purpose: To motivate the need to better understand the cause and effect relationships between earthquakes
and tsunamis and understand where tsunamis happen and why.

Look for/listen for:
Incidences of earthquakes and tsunamis are related.
Uncertainty about why some earthquakes cause tsunamis while others do not.
Wonderings about how an earthquake can cause a tsunami (will be investigated in the next lesson).
Ideas about understanding more about earthquakes can help to understand why some communities
are more at risk than others.

ASSESSMENT
OPPORTUNITY

Building towards: 2.B Use maps (digital tools) to analyze large data sets to identify cause and effect
relationships between related geologic forces and resulting tsunamis.

What to look for/listen for: On the second swipe map, students should be able to compare recent earthquake
data to tsunami-generating earthquakes and interpret a pattern that only some earthquakes cause tsunamis.
This helps to motivate why looking more closely at what type of earthquake causes tsunamis can refine their
thinking. Then students use a series of more complicated maps to look at characteristics of earthquakes to
determine specifically which kinds of earthquakes cause tsunamis to form. Ideas that emerge are that shallow,
strong earthquakes on colliding plate boundaries cause tsunamis, whereas other earthquakes (deep, weaker
magnitude, or on diverging boundaries) do not.

What to do: If students struggle with the swipe map, point them to specific familiar locations on the map (e.g.,
mid-Atlantic ridge, west coast of South America) and ask if earthquakes occur there or not, and also if tsunamis
occur there or not. This will help them notice that not all earthquakes cause tsunamis. For the third series of
maps, students might need additional support to interpret the symbols on the map: the size indicates how
strong the earthquake was that caused the tsunami; the color indicates if damage occurred. Small, light colored
symbols mean weak earthquakes and no tsunami damage. Large, dark symbols mean strong earthquakes and a
large amount of tsunami damage. Students may struggle to see patterns across the strength of triggering
earthquakes and the resulting damage. Support students by asking, If you see a lot of dark red on the map, does it
mean more or less damage from the tsunami? A qualitative understanding is sufficient for this analysis.

4 · EXIT TICKET
MATERIALS: index card

Form initial ideas about the relationship between earthquake characteristics and tsunami formation. Display slide J. Give an index card to
each student and have them write their initial ideas to the question, Why do you think that earthquakes in some places cause tsunamis, but not in
other places?

Gather the exit tickets for the next class. Students will share their thinking at the beginning of day 2.

End of day 1



3 min

10 min

5 · SHARE INITIAL IDEAS CONNECTING EARTHQUAKES AND TSUNAMIS
MATERIALS: index cards from day 1

Share initial ideas. Display slide J again from day 1. Ask students to share with the class their initial ideas for why some earthquakes cause
tsunamis, but not all earthquakes cause them. Example ideas that students might have include:

Stronger earthquakes cause tsunamis.
Only earthquakes occurring underwater cause tsunamis.
Earthquakes that happen when plates collide cause tsunamis.

ADDITIONAL
GUIDANCE

If students have just completed the Everest Unit, they have ideas related to plate boundary types, the strength
(magnitude) of earthquakes, and possibly the depth of earthquakes. If not, those ideas will be developed using
the series of maps in the next activity.

6 · EXPLORING TSUNAMIS MORE CLOSELY
MATERIALS: Connecting earthquakes and tsunamis, https://arcg.is/OfnLC, computer, tape

Prepare to analyze data. Give each student a copy of Connecting earthquakes and
tsunamis. Display slide K and have students tape the handout into their
notebooks. Set the stage for analyzing additional data by saying, We are trying to
figure out why some earthquakes cause tsunamis while others don’t. So, we are going
to dig into the data a bit more closely and see if we can figure out if there is something
more going on that can tell us why tsunamis happen in some places, but not others.

Have students gather in groups of 2-3 students per computer to begin their
investigation.✱ Students will be presented with a set of maps that display
tsunami data by 1) plate boundary types, 2) magnitude of the earthquake that
triggered the tsunami, and 3) depth of the earthquake that triggered the tsunami.

Ask students to navigate to https://arcg.is/OfnLC . As students work through the
different sets of maps encourage them through prompts and questions to describe the patterns they notice and their interpretations of
these patterns. This will help them to begin to develop their understanding of the cause and effect relationship between earthquakes and
tsunamis.✱

✱ ATTENDING TO EQUITY

Supporting emergent multilinguals:
Depending on the goals for an aspect of a
lesson, it is helpful to intentionally group
emerging multilingual students with certain
peers. Sometimes this could be peers who
know the same languages as them, while
other times it could be peers whose English
language development is slightly more
advanced. It is important that this grouping
be thoughtful and that it varies during the
unit so that students benefit from working
with different peers.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING PATTERNS

Students will use patterns to further develop
the cause and effect relationship between
certain types of earthquakes and the
formation of tsunamis, and use this
relationship to refine predictions for at-risk
communities. The main cause and effect
relationship is strong, shallow earthquakes
along colliding plate boundaries are more
likely to generate damaging tsunamis.
Weaker or deeper earthquakes are less likely
to form a tsunami, or a less damaging
tsunami.

https://arcg.is/OfnLC


12 min7 · SHARE CONNECTIONS BETWEEN EARTHQUAKES AND TSUNAMIS
MATERIALS: science notebook, Tsunami Predictions, Where do tsunamis happen?, Connecting earthquakes and tsunamis, chart paper, markers

Share noticings and patterns from the map investigation.✱ Title a piece
of chart paper with “Connections between earthquakes and tsunamis.”

Keep slide K projected. Use this whole-class share out to help focus students on
developing the cause and effect relationship between certain types of
earthquakes and the formation of tsunamis. This will help them use evidence
from their data analysis to refine their predictions for “where tsunamis happen.”

Connections between tsunamis and the plate boundaries types. First, ask
students to share their noticings between the plate boundary type and where
tsunamis occur. Press students for evidence from the map and what they think it
means. Record their ideas in a public space.

Suggested prompt Sample student response

Did you notice anything about where tsunamis occur and the type of
plate boundary near them?

There were lots of tsunamis associated with earthquakes that occur
on colliding boundaries, but not with earthquakes that occur on
boundaries where plates are moving away from each other.

What do you think that means? That maybe earthquakes that happen on those boundaries that are
colliding cause tsunamis because they result in bigger earthquakes.

Connections between tsunamis and triggering earthquake strength. Say, Alright, so one noticing we have is that most tsunamis occur on
colliding plate boundaries, but not as many occur on boundaries where the plates are moving away from one another. What about other
characteristics of earthquakes? The second map we looked at included data about the magnitude, or strength of an earthquake. Does the strength of
the earthquake matter? Ask students to share their ideas for what they noticed.✱

✱ ATTENDING TO EQUITY

Supporting Universal Design for Learning: It
might be helpful to continue to project the
maps for the class during this discussion to
allow students to come to the maps and
point out patterns in the data on the maps.
This allows students to express their noticings
through physical action, and can also help to
highlight the patterns and critical features
through representation.

✱ SUPPORTING STUDENTS IN
ENGAGING IN USING MATHEMATICAL
AND COMPUTATIONAL THINKING

Some of the large data sets on the map
series require understanding what both the
size and color of the symbols are
representing in order to interpret the
patterns and trends in the data set. The size
represents the magnitude of the triggering
earthquake, but the color represents the
damage caused by the tsunami that resulted.
If students struggle with interpreting the data
set, prompt them with questions like,

The smaller circles show weaker
earthquakes. Are they mostly light
(meaning little or no damage) or
darker-colored (most damage)?
As the circles get bigger, do we
notice any changes in how much
damage results from the tsunami
(does the color get darker for
stronger earthquakes)?

✱ ATTENDING TO EQUITY

Supporting emergent multilinguals:
Cognates are words that are similar in both
spelling and meaning. Many science
vocabulary have cognates across romance
languages (e.g., magnitude in English =
magnitud in Spanish). Using cognates,
teachers can support emerging multilingual
students in making connections between



Suggested prompt Sample student response

What can we say about a tsunami that forms as a result of weaker
(lower magnitude) earthquakes?

The color on the circles is really light, so it means little tsunami
damage occurs.

What about medium-size earthquakes that result in a tsunami
forming?

Some of them cause damage, but a lot of them don’t cause damage.

As the earthquakes have more strength (or high magnitude, higher
energy), what can we say about the tsunamis that form?

The really big earthquakes cause large tsunamis that result in a lot of
damage.

Discuss a word encountered in the maps. Pause in this moment to develop a shared meaning of a word encountered by students in this
map series: magnitude.✱ Ask students what that word means to them and come to agreement that magnitude represents a measure of how
strong (or intense) an earthquake is, or how much energy is released in an earthquake. Add “magnitude” to the Word Wall.

Connections between tsunamis and the depth of the earthquake that triggered them. Finally, have students share their noticings about the
tsunamis that result from earthquakes found at different depths of the Earth’s crust.

Suggested prompt Sample student response

Is there any relationship between how deep an earthquake happens in
Earth’s crust and the tsunamis that form as a result?

It looks like the really deep earthquakes, like 70 km into the crust,
don’t cause any damaging tsunamis.

But earthquakes that are less than 40 kms can cause really bad
tsunamis.

So what can we say about shallow earthquakes (earthquakes that
happen near the surface of the crust) versus deep earthquakes?

The shallower ones are more likely to cause a tsunami, and especially
one that can hurt people.

ADDITIONAL
GUIDANCE

Some students may struggle with “shallow” versus “deep” and think that it is referring to the depth of the water
instead of the depth inside Earth’s crust. Prompt students to consider ideas built in the Everest Unit, specifically
in Lessons 4 and 9. Students built a cross-section model of the Earth in Lesson 4, and then looked at patterns
in earthquake data in Lesson 9 to develop ideas for why volcanoes exist on some boundaries, but not others. It
might be helpful to use charts from those lessons if you have them, or quickly have students sketch out this
cross-section of Earth’s crust again.

The reason earthquake depth is important for tsunami formation is that deep earthquakes do not cause as
much shift in the ocean floor that is needed to trigger a tsunami. However, shallow earthquakes do cause more
movement at the ocean floor and are more likely to trigger a tsunami.

The important idea for students to develop here is that earthquakes closer to the surface of the crust are
associated with tsunamis. They build out the mechanism for this association in the next lesson.

g
new science vocabulary and their native
language(s). This can reduce the vocabulary
overload that they may experience in
science. Teachers can display cognates by
placing them on Word Walls alongside the
new vocabulary terms or include cognates in
text using parentheticals.



8 min

10 min

8 · UPDATE PREDICTIONS WITH NEW INFORMATION
MATERIALS: science notebook, Tsunami Predictions, chart paper, markers

Establish a cause and effect relationship.✱ Display slide L. Encourage students to put together their noticings across each of the maps series
to establish a cause and effect relationship between the triggering earthquake and the resulting tsunamis. Ask students:

What type of earthquakes cause tsunamis?
What type of earthquakes cause more damaging tsunamis?

As students share their ideas, sketch a cause and effect diagram to help students visualize the relationship.

Refine predictions for where tsunamis happen. Ask students to use a
different colored pencil to revise the map they made their predictions on

to include what they have not figured out about where tsunamis occur on
Tsunami Predictions. Students can color the section of the map darker for where
the most damaging tsunamis happen too.

ASSESSMENT
OPPORTUNITY

Building towards: 2.C Obtain scientific information from text to connect cause and effect relationships to
predict communities at risk for future tsunamis occurrence.

What to look for/listen for: Students developing a key causal relationship between shallow, strong earthquakes
along colliding boundaries and the formation of tsunamis. Communities in regions where these types of
earthquakes occur are most at risk for damage from tsunamis. Their revised predictions are a good indicator of
how well they have incorporated the new ideas about cause and effect relationships between earthquakes and
tsunamis into their new predictions of communities at risk.

What to do: Drawing a cause and effect diagram during the day 2 whole-class share out can help make the
cause and effect relationship more visible for students.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING CAUSE AND
EFFECT

This share out is intended to help students
refine the cause and effect relationship
between strong, shallow earthquakes on
colliding plate boundaries causing more
damaging tsunamis.

Note: While this lesson could offer an
opportunity to help students distinguish
between correlation and causation, as it is
written, the emphasis is on establishing
patterns in data to support a cause and
effect relationship in a real world
phenomenon. If time allows, students could
also wrestle with developing ideas between
correlation (as they are doing comparing the
data in the maps) and causation (which will
be more fully explored in Lesson 3).

9 · PROGRESS TRACKER
MATERIALS: science notebook

Introduce a new way to track progress. Display slide M. Ask students to turn to the Progress Tracker section of their science notebooks and
start a new section to track their ideas for the unit. Introduce to students that for this unit, it is important to not only track what we figure out
about tsunamis, but also think about bigger ideas and how we can use those ideas to protect communities against the impact of natural



2 min

hazards. Because of this, our progress tracker will look a little different than other units. Ask students to create the three column tracker
displayed on the slide and give them time to record what ideas they figured out and how they can now apply these new ideas. Give students
about 5-8 minutes to do this.

Question What we figured out How can we apply our ideas to protect
communities?

Where do tsunamis
happen?

Tsunamis are caused by earthquakes, volcanoes,
and landslides.

Almost all tsunamis occur along plate boundaries
where the plates are colliding.

Not all earthquakes cause tsunamis; stronger,
shallow earthquakes cause bigger tsunamis to
form.

Data about where a hazard has happened
in the past can help make predictions for
where it might happen again and which
places are at risk.

Once students have added to the Progress Tracker, ask some students to share with the class how they can apply their new ideas to protect
communities.

ADDITIONAL
GUIDANCE

This Progress Tracker introduces to students a new way of thinking about “what we are figuring out” and
therefore, students may need some support the first time or two that they complete the right-hand column. If
students are struggling with filling in the right-hand column, suggest they talk with an elbow partner for 2
minutes to share ideas before filling in this column. Also suggest to students that if they hear a new idea being
shared and they like it, they can add it to their Progress Tracker.

10 · PROBLEMATIZE THE CONNECTION TO EARTHQUAKES
MATERIALS: None

Problematize the formation of a tsunami because of an earthquake. Display slide N. Ask students to Turn and Talk briefly and share their
thinking for how an earthquake can cause the formation of a tsunami. If time allows, let a few students share their initial ideas.

HOME LEARNING
OPPORTUNITY

Encourage students to ask their family or friends what natural hazards have happened in their local area in
recent years (or any area the students have lived in previously if they are new to the community). If students
have already investigated this information during Lesson 1, it does not need to be repeated again.

If students have high interest, they can also investigate locations in the world where active hazards are
happening using https://disasteralert.pdc.org/disasteralert/ . This map displays recent hazards.

https://disasteralert.pdc.org/disasteralert/


Additional Lesson 2 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

CCSS.ELA-LITERACY.SL.6.2: Interpret information presented in diverse media and formats (e.g., visually,
quantitatively, orally) and explain how it contributes to a topic, text, or issue under study.

This lesson engages students in interpretation of text and data from interactive maps to determine the pattern
of tsunami occurrence and establish a cause and effect relationship between related geologic forces and the
resulting hazard.

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
MATH

This lesson does not ask students to do any statistical work with the dataset; rather they are looking for spatial
patterns and trends. However, as students consider the data points on the map and what they represent, this
activity will support students in the following mathematics standard:

CCSS.MATH.CONTENT.6.SP.B.5.B: Describing the nature of the attribute under investigation, including how it
was measured and its units of measurement.

Students are asked to understand what is being represented by the “magnitude” of an earthquake and also the
“damage” of the tsunami that results. The data is displayed categorically by size and color, but students interpret
the meaning of the size and color as part of their interpretation of patterns.


