
LESSON 1: What happens to a community when a tsunami occurs?
PREVIOUS LESSON There is no previous lesson.

THIS LESSON

ANCHORING PHENOMENON

3 days

 

In this lesson, we read about an earthquake in 2011 that occurred off the eastern coast of Japan and triggered a
tsunami. From the reading, as well as a series of photographs, we learn that when tsunamis reach land, they may
result in the catastrophic loss of life and property. Two video clips help us further explore how this phenomenon
impacts people and the structures it comes into contact with. We brainstorm and develop several engineering
ideas designed to help detect tsunamis, provide more advance warning of approaching tsunamis, and reduce the
impact of tsunamis. While evaluating our initial ideas, we notice patterns about what makes some engineering
solutions more promising or challenging than others. Finally, we brainstorm related phenomena, (local hazards)
and ask questions to generate a list of data and information needed to better understand where natural hazards,
like tsunamis, occur and how we can prepare for them.

NEXT LESSON We will investigate patterns in the location and causes of tsunamis and figure out that most tsunamis are caused by strong, shallow earthquakes on colliding
plate boundaries. We will use this data to predict the location of where damaging tsunamis may occur in the future.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

1.A Ask questions that arise from careful observations of a sudden natural event that causes damage to communities.

1.B Apply scientific ideas to design an object, tool, or process that detects a tsunami when it starts (cause) and warns people or reduces damage to
communities (effect).

WHAT STUDENTS WILL FIGURE OUT

Tsunami-specific ideas:
Tsunamis are a large wave or surge of water that result from movement of the ocean floor (e.g., earthquakes).
Tsunamis cause damage to communities by major flooding of low-lying areas, damaging homes and property, and making it hard for
people living there.
Proposed solutions for tsunami response include a system of detection sensors, warning plans, and design solutions to reduce damage.

Protecting communities from hazards:
Though communities may be impacted by different kinds of natural hazards, most hazards often require technologies designed by
engineers that can detect, warn, and reduce damage.
Engineers account for relevant scientific principles and potential impacts on people and the natural environment.



Lesson 1 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 7 min INTRODUCE THE TSUNAMI PHENOMENON
Students are introduced to the tsunami phenomenon through a brief
reading and a few photographs.

A-B World Map (from Everest Unit)

2 8 min TSUNAMI VIDEOS
Watch two short video clips about the phenomenon: an earthquake triggers
a tsunami that impacts the east coast of Japan in 2011.

C computer, projector, https://www.teachersopensciedfieldtest.org/tsunami, World
Map (from Everest Unit), dry-erase marker

3 5 min SHARE NOTICINGS/WONDERINGS
Students gather as a class to share their noticings and wonderings from the
readings, photographs, and video clips.

D Notice and Wonder poster, markers

4 10 min INITIAL ENGINEERING IDEAS
Brainstorm ideas around detecting, warning, and reducing damage due to
tsunami.

E-F Tsunami: Japan 2011

5 20 min SHARE INITIAL IDEAS AND NAVIGATION
Through a series of paired discussions, students share one developed
engineering idea to detect, warn, or reduce the damage caused by a
tsunami.

G-I

End of day 1

6 1 min NAVIGATION
Students gather in a Scientists Circle to share their initial ideas for detecting
tsunamis, warning people about tsunamis, or reducing the damage caused
by tsunamis.

J Tsunami: Japan 2011

7 10 min SHARING INITIAL ENGINEERING IDEAS
Share and record students’ initial engineering ideas. Classify ideas as ones
designed to detect tsunamis, warn people about an approaching tsunami,
or reduce the damage caused by a tsunami.

J Tsunami: Japan 2011, “Detect Tsunamis” poster, “Warn People” poster, “Reduce
Damage” poster, markers

8 20 min EVALUATING INITIAL ENGINEERING IDEAS
Identify ideas that show promise or may be challenging to implement.

K Tsunami: Japan 2011, “Detect Tsunamis” poster, “Warn People” poster, “Reduce
Damage” poster, markers, optional: small stickers, sticky notes

9 8 min NAVIGATE TO RELATED PHENOMENA
Students share related phenomena by connecting the anchoring
phenomenon to local natural hazards and begin thinking about how we
might design and evaluate engineering solutions for natural hazards in
general.

L Tsunami: Japan 2011, World Map (from Everest Unit)



Part Duration Summary Slide Materials

10 10 min DISCUSS RELATED PHENOMENA
Share examples of local natural hazards, and discuss examples of
technologies used to detect, warn, or reduce the damage of that hazard.

N Tsunami: Japan 2011, Local Hazards poster, Technologies or Related Solutions
poster, markers

11 2 min ASSIGN HOME LEARNING
Assign students to talk with family and friends to learn more about their
family’s experience and knowledge around natural hazards.

O

End of day 2

12 5 min NAVIGATION TO STUDYING NATURAL HAZARDS
Give students time to share their home learning with a partner before
facilitating a whole-group discussion of how we study natural hazards.

P Tsunami: Japan 2011, Studying Natural Hazards poster, Designing Solutions poster,
Local Hazards poster, Technologies or Related Solutions poster, markers

13 15 min STUDYING NATURAL HAZARDS AND DESIGNING SOLUTIONS
Revisit related phenomena to generate ideas for how we might study
natural hazards and design solutions.

Q Tsunami: Japan 2011, Studying Natural Hazards poster, Designing Solutions poster,
Local Hazards poster, Technologies or Related Solutions poster, markers

14 8 min DEVELOP QUESTIONS FOR THE DRIVING QUESTION BOARD
Develop questions for the Driving Question Board about the Japanese 2011
tsunami, related phenomena, and ways to reduce the impacts of these
hazards.

R 2-3 sticky notes, markers, Tsunami: Japan 2011, “Detect Tsunamis” poster, “Warn
People” poster, “Reduce Damage” poster, Studying Natural Hazards poster,
Designing Solutions poster, Local Hazards poster, Technologies or Related
Solutions poster

15 20 min DEVELOP THE DRIVING QUESTION BOARD
Convene a Scientists Circle to construct the Driving Questions Board (DQB)
around students’ questions.

S-T “Detect Tsunamis” poster, “Warn People” poster, “Reduce Damage” poster,
Studying Natural Hazards poster, Designing Solutions poster, Local Hazards
poster, Technologies or Related Solutions poster, DQB, markers

16 10 min BRAINSTORM IDEAS FOR DATA AND INFORMATION NEEDED
As a class, create an “Ideas for Data and Information We Need” poster and
record the class’ thoughts on how to figure out the answers to our initial
questions as we move forward.

U Ideas for Data and Information We Need poster, DQB, Studying Natural Hazards
poster, markers

17 2 min NAVIGATION
Allows students to reflect on the Driving Question Board and offer
suggestions for next steps.

End of day 3



Lesson 1 • Materials List
per student per group per class

Lesson materials science notebook
Tsunami: Japan 2011
2-3 sticky notes
markers

World Map (from Everest Unit)
computer
projector
https://www.teachersopensciedfieldtest.org/tsunami
dry-erase marker
Notice and Wonder poster
markers
“Detect Tsunamis” poster
“Warn People” poster
“Reduce Damage” poster
optional: small stickers
sticky notes
Local Hazards poster
Technologies or Related Solutions poster
Studying Natural Hazards poster
Designing Solutions poster
DQB
Ideas for Data and Information We Need poster

Materials preparation (30 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.

Test the two video clips (5 Biggest Tsunami Caught on Camera, Footage of Japan Tsunami): https://www.teachersopensciedfieldtest.org/tsunami

Prepare a space for your Word Wall that will include “words we encounter” and “words we earn.” Not every vocabulary word should be placed on the Word Wall. A helpful distinction for
determining if a word should be added to the Word Wall is to decide if it is a “word we earn” versus a “word we encounter.” A “word we earn” is one we work together to understand through
investigation and collaborative sensemaking, thus we should celebrate our growing understanding of the word by adding it to the Word Wall. A “word we encounter” may be encountered
through text or media and is often defined for us. These words are less important to add to the wall, though they may become “words we earn” if our understanding of the word grows and
changes. During day 1, add “words we encounter” from the reading.

Prepare all posters using chart paper and markers:
day 1 - Notice and Wonder poster
day 2 - Detect Tsunamis poster, Warn People poster, Reduce Damage poster, Local Hazards poster, Technologies and Related Solutions poster
day 3 - Studying Natural Hazards poster, Designing Solutions poster, Driving Question Board (DQB) poster(s), Ideas for Data and Information We Need poster

Poster guidance: Determine where to set up the Driving Question Board prior to starting day 3. Also, there are a number of posters which can be combined into one poster paper to save space
if necessary. For example, on day 2, one could combine the Detect Tsunamis, Warn People, and Reduce Damage posters. Similarly on day 3, one could combine the Studying Natural Hazards
and Designing Solutions Posters.

For day 1, position the World Map, from OpenSciEd Unit 6.4: How and why does Earth's surface change? (Everest Unit), in a place where everyone can view it. This will be used after the reading to
locate Japan, Indonesia, as well as the Indian Ocean. The map will serve not only as a way to locate natural hazards around the world, but also to help students connect the occurrence of
certain natural hazards (i.e. tsunami) with Earth’s geologic processes explored in the Everest Unit.

https://www.teachersopensciedfieldtest.org/tsunami


Lesson 1 • Where We Are Going and NOT Going
Where We Are Going

Students engage with the phenomenon through a brief informational reading, several images, and two video clips showing a rapid surge of water, triggered by an earthquake, overtaking the
eastern coast of Japan. Students are then motivated to brainstorm and develop several engineering ideas designed to help detect tsunamis, provide more advance warning of approaching
tsunamis, and reduce the impact of tsunamis. The purpose of the anchor is to probe students’ understanding of how Earth’s natural processes are related to specific natural hazards. It leverages
ideas students have about natural geologic processes (i.e. earthquakes), and other natural hazards (i.e. floods, wildfires). The anchor then encourages students to use their observations of the
tsunami to develop engineering solutions to reduce its impact. As students think more deeply about their proposed engineering solutions, they notice patterns in what makes some
engineering solutions more promising or challenging than others. Finally, as students consider related phenomena, the anchor motivates them to think more broadly about how scientists
determine which areas are most at risk for natural hazards and how engineers evaluate proposed solutions to reduce their impact.

Where We Are NOT Going

As students share their ideas, you may hear them mention what they already know about earthquakes, tsunamis, tidal waves, and tsunami barriers. In terms of geologic forces, and specifically
earthquakes, encourage students to use their knowledge from the Everest Unit. Similarly, when discussing related phenomena, encourage students to discuss any personal experiences with
other natural hazards. Encourage students to share their thinking, but avoid giving too much away at this point in the unit.

Subsequent lessons (Lessons 2-4) will draw upon students’ prior knowledge regarding:
Earthquakes occurring along specific plate boundaries often cause the ocean floor to shift, triggering tsunamis.
The energy of a tsunami can be described in terms of wave speed and wave height. Many of the tsunami-specific engineering solutions involve dissipating the energy of the tsunami
wave.
How engineers decide upon criteria and constraints in their design process, some of which are determined by what knowledge is available, what technology is available, and what
communities need and value.



7 min

LEARNING PLAN for LESSON 1
1 · INTRODUCE THE TSUNAMI PHENOMENON
MATERIALS: World Map (from Everest Unit)

Introduce the phenomena.✱ Use a setup, such as, I have some information about a phenomenon
I want to share with you. This phenomenon is one that impacts places where many people live and
when it happens, people can be hurt, or even die, as a result. The name of this phenomenon is called
a tsunami. Has anyone heard of these before?

Let students share a few initial ideas here.

Introduce the reading and photographs. Project slide A. Tell students that the slide image
shows a tsunami wave reaching the coast of Japan in 2011. Say, The reading talks about events
that occurred in Japan and in Indonesia. It might be helpful to know where these places are located.
Can someone show us Japan and Indonesia on the map? Give time for student volunteers to point
out the approximate locations of Japan and Indonesia on the world map. Use sticky notes or
some other method to mark these locations as reference throughout the unit (see reference
map with arrows showing Japanese and Indonesian islands).

Distribute a copy of Tsunami: Japan 2011 to each student.

Read for information. Give students 5 minutes to complete Part 1 in their handout by
individually reading and examining the photographs. Ask students to underline or circle things
they notice or wonder about while reading and examining the photos.

For the reading, ask students to mark the text following your typical classroom annotation
protocol. Remind students to take notes or write questions about any words they are unfamiliar with on their handout.✱

For the photos, ask students to circle or point out parts of the images that attract their attention. At
this point, let students select things they find interesting without guiding them to compare or look for
certain details. Some details may be obscure as they are taken from video footage, but the interaction
between land and water should be clear in each image.

Present slide B. Have students find a blank page in their science notebooks. Students can title the
page, “Tsunami Phenomenon.” Then, have students make a T-chart to record their noticings (left side
of the T-chart) and wonderings (right side of the T-chart) from the reading and photographs.

Give students 1-2 minutes to record what they noticed and wondered about on their
Noticings/Wonderings chart in their science notebooks. Tell students that they will have an
opportunity to share their noticings and wonderings with the class later after they have a chance to
view video footage from this natural event.

✱ ATTENDING TO EQUITY

Supporting empathy and emotions: A unit
on natural hazards is likely to elicit emotional
stress from some students, either in terms of
the empathy they feel for those affected, or
from experiencing a natural hazard directly
or through the experiences of family and
friends.

Emotional stress from a disaster can often
be great in students who feel they do not
understand the situation or that they have
no control over the situation. While natural
hazards often bring impacts that students
cannot control, the aim of this unit is to help
students understand what is happening
before, during, and after natural hazard
events, and to feel as though they can use
this knowledge to respond in ways that can
keep them and their loved ones safe in the
event of a disaster.

If you have students who have traumatic
experiences from natural hazards, a
recommended source to read is:
https://www.cdc.gov/childrenindisasters/scho
ols.html

✱ ATTENDING TO EQUITY

Supporting Universal Design for Learning:
Previewing or pausing to discuss technical
terms in the text can be particularly helpful
for emergent multilingual learners, students
with dyslexia, and students who read below
grade level. These words include: magnitude,
aftershocks, and tsunami. At this point, the
term magnitude should be included as a
“word we encounter.” After Lesson 2, move
this term to “words we earn” as its meaning
becomes more clear.

https://www.cdc.gov/childrenindisasters/schools.html


8 min

ADDITIONAL
GUIDANCE

The reading contains technical words that you may want to discuss with your students before they begin
reading, or pause to discuss as students encounter them in the text. You can also add these words to your Word
Wall as “words we encounter” as opposed to “words we earn.” Not every vocabulary word should be placed on
the Word Wall. A helpful distinction for determining if a word should be added to the Word Wall is to decide if it
is a “word we earn” versus a “word we encounter.” A “word we earn” is one we work together to understand
through investigation and collaborative sensemaking, thus we should celebrate our growing understanding of
the word by adding it to the Word Wall. A “word we encounter” may be encountered through text or media and
is often defined for us. These words are less important to add to the wall, though they may become “words we
earn” if our understanding of the word grows and changes.

SCIENCE
NOTEBOOK

This is the first use of the science notebook for this new unit. You may need time to organize a new section in
the notebook. How to set up the section will vary depending on how you’ve structured the components of your
notebooks, such as the table of contents and how to note the start of a new unit. It is recommended to have
students do the following:

Reserve a blank page at the start of the unit, to be titled on day 3 of this lesson when students are
given (or the class develops) the unit question.
After the title page, reserve 2 pages (4 pages front-to-back) for the table of contents (unless all tables
of contents are at the front of the notebook).
Reserve 10 pages (20 pages front-to-back) for the Progress Tracker pages.
Number the pages so everyone begins the first investigation of the unit on the same page number.

Remind students that the notebook is their tool for recording their observations, evidence, and ideas to share
with the classroom community. They should see it as a space to brainstorm and record their thinking, as well as
a place to show how their thinking changes as they learn more.

2 · TSUNAMI VIDEOS
MATERIALS: science notebook, computer, projector, https://www.teachersopensciedfieldtest.org/tsunami, World Map (from Everest Unit), dry-erase marker

Prepare to show tsunami videos.✱ Project slide C. Before presenting the tsunami videos, prepare your students by reminding them about
the information from their prior reading and how this event caused devastating loss of life and physical damage.

Although your students may not have experienced the effects of a tsunami, explain to your students that it is possible some of them may
have lived through and/or experienced other natural hazards, or have had close family and friends who have been affected by such events.
Therefore, it is important to explain how, though we may not be able to stop these events, we can use science to understand them better,
predict when they may occur, and make more informed decisions about what to do when they do occur.

For further guidance on what to say to your students before viewing this phenomenon, please refer to the Guidance callout and for guidance
on supporting student reactions and experiences with hazards, see the sidebar Equity callout.

✱ ATTENDING TO EQUITY

Supporting empathy and emotions: We
have elected to present information and
photos from the 2011 tsunami before
showing actual video footage as a way to
prepare students for viewing a potentially
disturbing natural event. Though many
people were killed during this event, we have
taken care to select video footage without
any people suffering or in visible distress. We
do not feel it is necessary to show sensitive
footage of human death and suffering for
students to engage with the unit’s goals.

However, some students may have
experienced this type of hazard first-hand or
have a relative or friend who has experienced
a tsunami. The videos might also elicit



ADDITIONAL
GUIDANCE

Supporting empathy and emotions: Viewing natural hazard events may cause anxiety for some students, as
they feel helpless in the face of devastating natural events. To help prepare your students to view natural
hazards, such as the tsunami, consider how you may use aspects of the following to support your students:

In previous units we’ve thought a lot about natural processes that occur on Earth. By looking at data, we’ve been able to
better understand why certain events occur and even predict, to some degree, when and how they will happen in the
future. However, because our models are not perfect, they cannot yet account for every natural event. Sometimes, the
results of these unforeseen events are devastating for those who live through them, as they may lose loved ones and
experience dramatic changes in their daily lives. It’s also important to realize that for some, just watching or reading
about these events can be equally difficult. Even without living through a natural hazard, we can still think about what
it might feel like to live through something so powerful and seemingly unpredictable, or to lose someone close. It is
easy to feel scared, or worried.

One of the things we can try to do as scientists in this class is to understand our world a little better by uncovering
more information, examining more data, and thinking of new ideas or ways to solve problems. With every natural
event that occurs, we gain valuable new information that allows us to revise our models and make them more
accurate. So, although we may not always be able to control whether these events occur, we can get better at knowing
what happens before, during, and after they occur, and use our new knowledge to make better decisions so that we
can keep our communities safe and be more prepared in the event of future hazards.

Show the first tsunami video. Play the first video, a clip from the 5 Biggest Tsunamis Caught on Camera found at
https://www.teachersopensciedfieldtest.org/tsunami . Explain to students that you will play the video twice. Recommend that your students
just watch during the first playthrough, and record their noticings and wonderings during the second playthrough.

ADDITIONAL
GUIDANCE

The first video documents tsunami events from around the world. As we want students to understand how a
particular event affects a specific location and how it can be predicted, it’s essential that students focus their
early noticings and wonderings on this one event. You may consider whether to show the other events on this
video at a later date should students have questions about how tsunamis behave more generally and need to
explore further evidence.

Give students 1-2 additional minutes to record what they noticed and wondered about on their Noticings/Wonderings chart in their science
notebooks.

Show the second tsunami video. Explain to students that the second video is footage taken from an airport near Sendai, which is located on
the eastern coast of Japan, approximately 80 miles (130 km) from the earthquake that occured in 2011. Mark the spot on the World map
from Everest Unit and also locate Japan for students. You can use a dry-erase marker to do this.

Play the second video, Unseen Footage of Japan Tsunami Released at https://www.teachersopensciedfieldtest.org/tsunami . Remind
students that they will again have two opportunities to view the video, therefore they should focus on simply watching during the first
playthrough.

ADDITIONAL
GUIDANCE

The second video documents the Japan tsunami event from various locations around Japan. We’ve selected
only the first portion (30 seconds) as we want students to notice that a tsunami event involves not only a large
wave, but more importantly, a dramatic increase in water flow, resulting in flooding. You may consider whether
to show the other events on this video at a later date should students have questions about how tsunamis
behave more generally and need further evidence.

g
negative emotions from students
experiencing loss from other natural hazards.
If students would prefer not to watch the
videos, it will not take away from their
learning experience. It might also be helpful
to encourage students by sharing with them
that we can improve how well we protect
people by learning more about how these
events happen.

https://www.teachersopensciedfieldtest.org/tsunami
https://www.teachersopensciedfieldtest.org/tsunami


5 min

10 min

Give students 1-2 minutes to record what they notice and wonder about on their Noticings/Wonderings chart. For one minute, have students
turn and share with an elbow partner their noticings and wonderings from the second video.

3 · SHARE NOTICINGS/WONDERINGS
MATERIALS: science notebook, Notice and Wonder poster, markers

Facilitate a public sharing of noticings/wonderings. Show slide D. For the next five minutes, have students share their noticings and
wonderings with the class. Be sure to record what is shared on the class Noticings/Wonderings chart. Keep this chart visible to

reference as you transition into an Initial Engineering Ideas Discussion.

ASSESSMENT
OPPORTUNITY

Building towards: 1.A Ask questions that arise from careful observations of a sudden natural event that causes
damage to communities.

This is the first point in this lesson that you can assess students on this lesson-level performance expectation.
You can also assess students’ initial questions on day 2 as the class constructs the Related Phenomena poster,
or on day 3 as the class constructs the Driving Question Board.

What to look for/listen for: Observations or questions about (1) size or speed of tsunamis or type of damage to
communities, (2) disagreement or uncertainty about what causes tsunamis, (3) disagreement or uncertainty
about why a tsunami possesses such destructive power, and (4) how communities could be protected from
these tsunamis.

What to do: Encourage students to share their observations from the readings and videos, and questions they
have related to the observation. Encourage students with “Where did you see that happen?” and “What kinds of
questions do you have about ____?”

4 · INITIAL ENGINEERING IDEAS
MATERIALS: Tsunami: Japan 2011

Initial Ideas Brainstorm. Explain to students that when scientists study and analyze events like the tsunami, they don’t only want to figure
out the event itself, but because these events affect people and communities so often, they also want to think about how they can design
solutions that will help protect people and communities.

Say, We saw that this natural event can do a lot of damage to land, buildings, property, and sometimes even human lives. As scientists understand
these events better, engineers can use that knowledge to find new ways to help design solutions to protect or warn us. Sometimes, devastating events,
such as tsunamis, motivate people to study why they occur, how they work, and how to reduce their effects. Therefore, in this unit, we will think like
both scientists and engineers.

Display slide E. Explain to students that we will now think about the tsunami again, but from an engineering perspective. Prompt students to
brainstorm ideas they have to help detect tsunamis, to help warn people that a tsunami is approaching, and to reduce the damage caused by
a tsunami.

Give students five minutes to brainstorm and record their ideas in their handout. Encourage students to think of at least one idea for each
column in their handout. Say, You’ve all noticed some interesting things from the readings, photos, and videos. As you brainstorm some engineering
ideas, use what you have recorded in your notebook about the things you noticed happening during the tsunami to help you think about how people
and communities could be protected and warned in the future.



20 min

Develop Initial Ideas. Display slide F. Ask students to pick one or two ideas from their initial brainstorm to model and explain more
thoroughly in their handout. Say, Pick one of your ideas. Show how it would work using a model or diagram and then briefly explain your model or
diagram. Remember to label your diagram so someone else could understand how your design works.

Give students five minutes to model and explain one or two ideas in greater detail. Tell students to be prepared to share their ideas with a
partner.

5 · SHARE INITIAL IDEAS AND NAVIGATION
MATERIALS: None

Prepare to share initial ideas.✱ Display slide G. Explain to students that it’s important to look at each other’s ideas so we can see things from
other perspectives. Say, Just as scientists do not work in isolation, engineers often collaborate. How might this help engineers and scientists when
they are trying to figure out how things work and then how to design solutions?

Have a few students share their ideas for why collaboration is important in science.

Say, Right collaboration is important in science because then we can use many different, diverse ideas and then can see things from different points
of view, which is important as we try to design systems that address a variety of needs or criteria, and can help as many people as possible.

Share initial ideas in pairs. Display slide H. Explain to students that in order to share ideas and be inspired by the ideas of others, they will
pair up with a fellow classmate/engineer at least three to five times.

In each pairing, students will decide who speaks first. The speaker has one minute to describe their idea. The listener writes down notes about
the idea in Part 3 of their handout and identifies whether the idea is meant to help detect, warn, or reduce damage. Tell students that this is
not the time to ask a lot of questions about the design; instead it is time to record the different ideas that peers have. Remind students that
partners should switch roles after one minute so that each partner has the opportunity to share their idea. Give students approximately 15
minutes to engage in 3-5 pairings.

ADDITIONAL
GUIDANCE

While students share and discuss their developed ideas, walk around the room and listen to as many groups as
possible. As students have very limited time to communicate their ideas and to learn about other ideas, this is
not the ideal time to interrupt and ask clarifying questions. There will be opportunities later to probe for
understanding and for students to explain their ideas in greater detail. Instead, use this time to note any
patterns that emerged from the proposed ideas. For example, are students sharing mainly ideas for detecting
tsunamis rather than reducing damage from tsunamis? Or, perhaps many of the ideas for detecting tsunamis
also involve simultaneously warning people, so these ideas are often intertwined.

It might also be helpful to use a timer during this sharing activity to keep the class on track and rotating to new
classmates.

✱ STRATEGIES FOR THIS INITIAL
IDEAS DISCUSSION

During these partner discussions, do not
correct students’ misuse of language. An
Initial Ideas Discussion is used to encourage
students to share their prior knowledge on a
topic and generate divergent thinking. Some
students may refer to wave amplitude,
wavelength, seismometers, tsunameters,
wave breaks, or tsunami barriers. Rather than
stopping students from using these terms,
you might ask students to briefly offer an
explanation of the term. Avoid pushing for
clear, developed definitions. Instead, it may
be more effective to simply note any new
terms that emerge through discussion as
ones the class needs to learn more about.
Students will refine their understanding of
these terms as they progress through the
unit.



Navigation to close day 1. Display slide I. Say, As I walked around, I noticed lots of different ideas for detecting tsunamis, warning people about an
approaching tsunami, and for reducing the damage caused by a tsunami. Interestingly, I also noticed similarities across many of these ideas. Does
anyone want to share one thing they noticed as they heard from others? Time permitting, give a few students time to share.

Then, close the class with, In our next class, let’s take some time to look at the ideas we came up with and think about how we could organize our
ideas so we can begin to think about which solutions might be better than others.

Remind students to leave their handouts in the classroom so you can look at their developed ideas before the next class period.

ASSESSMENT
OPPORTUNITY

Building towards: 1.B Apply scientific ideas to design an object, tool, or process that detects a tsunami when it
starts (cause) and warns people, or reduces damage to communities (effect).

This is the first point in this lesson that you can assess students on this lesson-level performance expectation.
You can also assess students on day 2 as they discuss promising and challenging aspects of designs, and on day
3, when the class discusses how to design solutions to reduce the impact of natural hazards on communities.

What to look for/listen for (in the initial designs):
At least one drawing or written description of a plan that is intended to either help detect tsunamis,
give people more advance warning that a tsunami is approaching, or help reduce the damage caused
by tsunamis.
Ideas in the plan that indicate a characteristic of the tsunami wave that would be important to
consider in the design of the plan, such as the start of the hazard (e.g., earthquake); or how fast, big, or
intense the wave becomes; or a method for blocking the wave from reaching a community.

Across all three days of Lesson 1, look for/listen for: (1) agreement that though tsunamis may cause devastation,
their effects can be reduced by systems that detect, warn, and reduce damage caused by the tsunami, (2)
agreement that some engineering solutions may be more promising or challenging than others, (3) uncertainty
or disagreement about what makes one engineering solution more promising or challenging than another.

What to do: If your students struggle to think of engineering ideas, ask them to consider what might be
dangerous about the giant waves reaching land. Use a physical analogy to help students recognize the weight of
water. Ask students whether they think water is heavy or light. Fill a 5-gallon bucket or similar container with
water and ask a student to pick it up. Ask them what it might feel like to get hit by that much water. Remind
them that a tsunami wave carries millions of times more water than the bucket. Remind them of the cars,
airplanes, and helicopters they saw swept away during the second video clip.

End of day 1



1 min

10 min

20 min

6 · NAVIGATION
MATERIALS: Tsunami: Japan 2011

Arrange students in a Scientists Circle. Display slide J. Be sure to return handouts to students if you collected them, or remind students to
bring their handouts to the Scientists Circle. Say, Yesterday, we brainstormed ideas for how to better detect tsunamis, how to better warn people of
an approaching tsunami, and how to reduce the damage caused by a tsunami. Then, you had a chance to pick one or two ideas to develop further.
Finally, you had a chance to share your idea and to hear from others. Let’s list some of those ideas now.

SCIENTISTS
CIRCLE

All the learning activities on day 2 can be completed in a Scientists Circle. Day 2 gives students opportunities to
not only share ideas, but to also begin evaluating ideas--an integral part of engineering. As students may be
new to this process, it is important for them to practice this together in a public format that positions their ideas
at the center of the discussion. Even though students may sometimes complete activities individually or in
partners, they can work with a classmate sitting next to them to minimize the moving of chairs and desks.

7 · SHARING INITIAL ENGINEERING IDEAS
MATERIALS: Tsunami: Japan 2011, “Detect Tsunamis” poster, “Warn People” poster, “Reduce Damage” poster, markers

Elicit ideas from students. Keep slide J displayed. Remind students to refer to
parts 2 and 3 in their handouts for this discussion. Ask a volunteer to stand and
share an idea with the class. Say, Last class you and a couple different people in
class shared your different ideas with each other about how to protect people and
communities from tsunamis. Refer to what you recorded yesterday in parts 2 and 3 of
your handout as we collect all our ideas on a class poster. Would someone share an
idea to get us started?. Think back to one that you got really excited about. It could be
your own, or one that someone shared. Be sure to first tell us the purpose for the
design solution and whether it’s to detect, warn, or reduce damage.

For the next ten minutes, record all shared ideas on the corresponding poster.
Alternatively, one three-column poster could be used if there is limited wall space. Do not discard these posters as they may be referenced
at various points throughout the unit, in particular during lesson 6 when students read more about a tsunami detection system currently in
place.

After each student shares an idea, ask them to select another student to share, or say, Did anyone have a similar idea?

8 · EVALUATING INITIAL ENGINEERING IDEAS
MATERIALS: Tsunami: Japan 2011, “Detect Tsunamis” poster, “Warn People” poster, “Reduce Damage” poster, markers, optional: small stickers, sticky notes

Shift to evaluating engineering ideas. Display only the first two prompts on slide K. Say, Part of engineering is coming up with new ideas or
solutions to solve problems. However, engineers also use their expertise to evaluate a plan that’s already being used, or one that has been proposed.
As part of their evaluation they ask, “Does this idea show promise?” or “Does this idea seem challenging?” So, let’s try that with our ideas.



Prompt students to turn to Part 4: Evaluate Designs in their handout. Tell students to individually write down one idea they think shows the
most promise and explain their rationale. Similarly, students should write down one idea that seems challenging to implement and explain
why. Give students five minutes to individually complete these prompts on their handout.

Prepare to evaluate engineering ideas.Tell students that we will take some time to share our rationales and evaluate the ideas as a class.
Remind students of classroom norms around discussing or critiquing a classmate’s idea. Emphasize that critiquing the idea is not the same
thing as criticizing the person who came up with the idea. Encourage students to use language such as, “I agree with the idea that ______
shared” or “I disagree with this idea because…. “ Say, In this discussion we will try to identify any patterns for promising ideas and those that may
be more challenging. We are not identifying “good” and “bad” ideas because we don’t know yet what makes one idea good and another bad. Instead,
let’s start with our own experiences to think about whether an idea seems easier or more difficult to implement.

Facilitate discussion to evaluate engineering ideas. Ask a student to volunteer to share one idea they identified as promising or challenging
and then to explain their reasoning. After the student shares, say to the class, Did anyone else think something similar? If there are at least 3
students who agree, use markers or stickers to clearly indicate the idea as either promising (i.e green dot), or challenging (i.e. red dot). For the
next 10 minutes, continue this process by asking other students to share.

ADDITIONAL
GUIDANCE

During this discussion, students may disagree on an idea. In these cases, ask for further clarification on why
some think an idea is promising and why others think it may be challenging. You can add notes on the posters
to help students notice how complicated the evaluation process can be and how it’s important to consider
multiple perspectives.

Say, What may seem promising to one person may seem challenging to another. So it’s critical that we understand the
“why” in these cases especially. Therefore, I may write some notes on the poster to indicate which ideas we may need
to think about more. Maybe we’ll need more information in order to determine whether that idea is promising or
challenging.

Also, a student may feel bad if their idea is considered a “challenging” solution by their peers. It’s important in
these cases for both sides to explain their reasoning. However, allowing the student who came up with the
original idea to have the last word may be effective as they have a chance to acknowledge the perspectives of
their peers, while also giving them an opportunity to ask for clarification of anything said.

This is an important moment to highlight why it’s so important to hear multiple perspectives when it comes to
engineering design and that real engineers go through a similar process. Push your students to think that variety
in ideas is what we strive for because if everyone had similar solutions for such a complex problem, then it’s
likely that certain needs or limitations will get overlooked. For example, if we all like the idea of building a
massive tsunami wall to protect the shoreline, then what happens when there aren’t enough resources to build
the wall?

For the next five minutes, ask students if they notice any patterns in the ideas that have been identified as promising or challenging to
implement? Say, Do you notice any patterns by looking at all the promising ideas? What if we look at only the challenging ideas? Do any patterns
emerge?



Suggested prompts Sample student responses Follow-up questions

Do you notice any patterns if we look at all
the promising ideas?

They don’t seem to require inventing any new
technology, like cell phones, so we can
already communicate and warn people
quickly.

It seems like we could make some of these
happen really quickly because we will use
existing technology, like GPS and satellite
dishes.

Some probably won’t make people change
their daily habits, like move from their
homes, so that makes them easier.

What makes an idea promising?

Do you notice any patterns if we look at all
the challenging ideas?

They involve making new things, and that
takes lots of time and money.

We may not know how to build something
new because we’ve never done it before and
it’ll need to be tested.

These plans all make people do something
they don’t want to do, like move away from
the ocean.

What makes an idea challenging?

KEY IDEAS Purpose of this discussion: To identify patterns in what makes some engineering ideas more promising or
challenging than others. As students may be unfamiliar with the tsunami phenomenon or evaluating
engineering designs by considering criteria and constraints, responses during this discussion will vary. Listed
below are some patterns which students may notice. However, it’s important at this point not to point these
out. They will likely emerge as students progress through the storyline in this unit. At the end of the discussion,
return to the ideas students bring up around criteria and constraints as these may be seen again when students
think more about related phenomena.

Listen for these ideas: you may expect to hear patterns such as the following:
Most of the promising ideas involved warning people of an approaching tsunami because these plans
seem to cost less money or use fewer resources.
Many of the ideas around detecting tsunamis seem promising because they use technologies that
already exist, like using tools to detect earthquakes.
It seems like reducing the damage caused by a tsunami will be challenging because that involves
building something new, and that requires lots of time and money.

Discuss the need for more information. Say, Sometimes deciding on whether an idea is promising or challenging is difficult, as we see with our list.
Take a moment and turn and talk with a partner about the question on the slide: What do we still need to know about these designs or the hazard
itself?



8 min

10 min

Display the third prompt on slide K. Read the prompt and ask students to think about what further information we may need to further
evaluate these designs. Give students one minute to think alone before sharing with a partner or in triads for a minute. Finally, give students
three minutes to share their ideas with the class.

9 · NAVIGATE TO RELATED PHENOMENA
MATERIALS: Tsunami: Japan 2011, World Map (from Everest Unit)

Transition to Related Phenomena. Display slide L. Explain to students that although the focus of this unit has been on a tsunami in Japan,
scientists and engineers study other natural hazards and design ways to better detect, warn, and reduce damage.

Say, We have spent a few days looking at and analyzing information about tsunamis, one type of natural hazard that can affect people and places.
Let’s think about what other types of natural events can affect people and/or places too. And then let's think about whether we know of any plans for
detecting local hazards, or for warning people that a hazard is about to occur. What other events or natural hazards have you heard of or
experienced?

Say, If we can understand more about the process engineers use to design and evaluate their plans, then perhaps we can apply a similar process
when examining natural hazards that happen closer to us. To help us do this, whenever we come up with an idea or research a possible solution, let’s
also ask what makes this solution promising or challenging.

Connect to Related Phenomena.✱ Ask students to turn and talk to a neighbor about natural hazards they’ve experienced, that they’ve been
affected by, have read or heard about, or are simply interested in. Give students two minutes to discuss with a neighbor.

Prompt students to individually list other natural hazards in the handout for Part 5: Related Phenomena. Give students 2 minutes to
complete their response.

Connect to local hazards. Display slide M. Say, In the last unit we noticed that earthquakes tend to happen more frequently in certain places. Does
anyone remember where? Allow a student volunteer to show on a map or explain that earthquakes tend to occur most frequently along the
boundaries of plates on Earth’s surface. Say, This means that those areas are more at risk for experiencing an earthquake.

Ask students to think about which natural hazards are more likely to happen in their communities, and whether there are things they know
about those hazards that may help us think about design ideas for the tsunami hazard. Give students four minutes to individually complete
the remaining prompts in their handout for Part 5: Related Phenomena. Remind students to be prepared to share these ideas and examples
with the class.

✱ ATTENDING TO EQUITY

Supporting emergent multilinguals: Asking
students to consider related natural hazards
may help you situate the anchor in a local
context. By helping to make connections
between the tsunami and events your
students are likely to have experienced, or
could experience in their own community,
you provide opportunities for students to
engage in more meaningful sensemaking,
especially if students are permitted to
demonstrate their understanding in a
language of their choosing. As you do this,
keep in mind students’ cultures and
languages as this will help make the
experience more accessible to your students.

10 · DISCUSS RELATED PHENOMENA
MATERIALS: Tsunami: Japan 2011, Local Hazards poster, Technologies or Related Solutions poster, markers

Construct Related Phenomena posters. Display slide N. Remind students of the tsunami phenomenon from day 1. Say, Yesterday we learned
about a tsunami that occurred in Japan in 2011. Then, we brainstormed ideas to detect, warn, and reduce the damage caused by the tsunami. Today,
we evaluated some of these ideas and discussed what made some promising and other challenging. As we continue thinking about local hazards, let’s
see if we know about some technologies used in our communities that might help us design ideas for the tsunami hazard.

Read the prompts from slide N. Prompt students to share their responses from Part 5: Related Phenomena in their handout. Give students
ten minutes to share responses. As students share, record their responses on two posters--one for documenting Local Hazards (Experienced
or At Risk For), and the other for documenting Technologies or Related Solutions.



2 min

5 min

ADDITIONAL
GUIDANCE

Responses for local hazards and examples of technologies will vary widely by location. Within the time
permitted, accept as many responses as possible without probing too much for specificity. Even if a response
seems vague, incomplete, or only partially accurate, record it. This is a moment to engage prior knowledge and
experiences, not a time to evaluate students’ ideas. Students will have opportunities to rethink some of these
ideas in light of new information later in the unit.

11 · ASSIGN HOME LEARNING
MATERIALS: None

Assign home learning to connect with family resources. Display slide O. Invite students to think more about natural hazards when they go
home. Ask students to talk with family members (older family members preferably since they are more likely to have experienced a past
natural hazard) to learn more about the hazards they have experienced.

Say, We’ve been talking about tsunamis and other hazards in class. For home learning, share this with your family and then ask them if they have
heard of or experienced any other natural hazards. . It will be helpful to us if we can learn from their experiences and the knowledge they pass down
from these experiences. Ask your family if they remember when they first experienced the natural hazard and how they learned about what to do
when the event occurred. Hearing from different people may give us more ideas when it’s time to think about how to help people and communities
prepare before, and act during a natural hazard.

✱ ATTENDING TO EQUITY

This home learning opportunity will help
students broaden their thinking to related
phenomena beyond the case of the tsunami
in Japan. Prompt students to ask family and
friends to share their experiences and
knowledge about natural hazards. In this
case it’s especially important that students
ask their family how they remember learning
about these natural hazards and what to do
when they occur. Even if family members
live far away and experience very different
hazards, it’s important that students hear
how people they know and trust, speak
about hazards and how they learned about
hazards. This broadening to related
phenomena will give students an
opportunity to leverage their family’s
resources to augment their classroom
learning. This should make the anchoring
phenomenon more personally meaningful
to each student. There is an additional
opportunity to add to this home learning as
part of Lesson 2.

End of day 2

12 · NAVIGATION TO STUDYING NATURAL HAZARDS
MATERIALS: Tsunami: Japan 2011, Studying Natural Hazards poster, Designing Solutions poster, Local Hazards poster, Technologies or Related Solutions poster, markers

Give students time to share. Display slide P. Give students two minutes to talk with a partner about the home learning prompts. While
students are discussing, display the “Studying Natural Hazards” and the “Designing Solutions” posters near the Local Hazards poster and
Technologies or Related Solutions poster from the previous day, and where all students can view them.



15 min

Frame the Studying Natural Hazards discussion. Ask for some volunteers to share what they found out from talking with their family about
natural hazards. Remind students that after learning about the Japanese tsunami of 2011, they started brainstorming ideas to help people
and communities who are affected by natural hazards. Say, We can use what we learn from asking people about their experiences with natural
hazards, and then we can use what they share to think about how to design ways to protect people and places in the future. Let’s take a few minutes
and hear what you all learned from talking with your families.

Give students three minutes to share their home learning experiences.

13 · STUDYING NATURAL HAZARDS AND DESIGNING SOLUTIONS
MATERIALS: Tsunami: Japan 2011, Studying Natural Hazards poster, Designing Solutions poster, Local Hazards poster, Technologies or Related Solutions poster, markers

Prepare for a whole-group discussion around studying natural hazards. Display slide Q. Briefly revisit the Local Hazards poster and
Technologies or Related Solutions poster from the previous day to remind the class of what was discussed previously.

Prompt students to individually respond to the prompts from slide Q in their handout for Part 6: Studying Natural Hazards and Designing
Solutions. Give students five minutes to complete the two prompts in their handout.

Facilitate whole group discussion. Keep slide Q displayed. Prompt students to share their responses to the two prompts from their handout.
Remind students to draw from their home learning when appropriate. As students share, document their ideas on either the Studying
Natural Hazards or the Designing Solutions poster.

Should the conversation stop with only a few ideas written on the posters, provide additional prompts and/or allow students to discuss again
with a partner and then share out to the whole group.

The idea here is for students to connect their thinking around the tsunami to natural hazards more broadly. It’s important to help students
connect why and how we might study the Japanese tsunami of 2011 with how we might study natural hazards that affect other communities
in order to develop a method for evaluating solutions designed to reduce their impact. The responses here help to set the stage for the
Driving Question Board.

Suggested prompts Sample student responses Follow-up questions

How do you think we could find out if
tsunamis are common near Japan?

Maybe look at some maps that show where
tsunamis have occurred in the past.

We could talk to more people from Japan to
see how often they’ve experienced a tsunami.

We could compare everywhere that tsunamis
have occurred and see if lots of them
happened near Japan.

What about if we want to find out whether
other natural hazards occur in other
locations? How do we do that?



8 min

20 min

Suggested prompts Sample student responses Follow-up questions

What do you think people need to know
about tsunamis to reduce their impact?

We probably need to know if they are likely
to happen at a location.

We need to know how the tsunami impacts
people.

We need to know what the tsunami actually
does when it occurs.

What do you think people need to know
about hazards in order to reduce their
impact?

14 · DEVELOP QUESTIONS FOR THE DRIVING QUESTION BOARD
MATERIALS: 2-3 sticky notes, markers, science notebook, Tsunami: Japan 2011, “Detect Tsunamis” poster, “Warn People” poster, “Reduce Damage” poster, Studying Natural Hazards poster,
Designing Solutions poster, Local Hazards poster, Technologies or Related Solutions poster

Prepare for the Driving Question Board. Display slide R. Say, We have lots of questions about the tsunami and we have ideas about how to
reduce the impact of the tsunami. We also have ideas and questions about other natural hazards, including the things we learned from our families.
We are going to set up our Driving Question Board. For this unit, it may be useful to think about two categories of questions. The first involves the
tsunami and engineering solutions designed to reduce its impact. The second involves other hazards in general, and how we compare and evaluate
engineering solutions related to them. Take a couple minutes to look back through your notebook and handout to choose 2-3 questions you really
want to figure out. Try to have one at least one question that is tsunami related and one that is related to other hazards. Record these
questions on a sticky note with a marker--one question per sticky note. After a couple of minutes, we will get together in our Scientists Circle to share
our questions and create our Driving Question Board.

Write questions individually.✱ Pass out 2-3 sticky notes to each student and give students four minutes to review their notebooks and
handouts to generate questions. Remind them that their questions can be related to the tsunami event, the technologies designed to reduce
its impact, as well as other natural hazards and how engineers design and evaluate solutions related to other hazards. Suggest that students
have at least one question related to tsunamis and one question related to other hazards.

Share questions with a partner. Give students 2 minutes to share their questions with a partner to ensure that the questions are clear and
productive for the Driving Question Board. The partners should act as critical peers and ask clarifying questions if they don’t understand a
question. Each student can edit their questions before sharing as a whole class.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

Initial questions about a phenomenon are
intended to clarify what information is
known and not known, and, as is often the
case, there are more questions than answers
when scientists begin their investigations.
Develop a safe and supportive space for
students’ uncertainty, and focus on the need
to ask and answer questions in order to
address the uncertainty that may require the
entire unit to resolve.

15 · DEVELOP THE DRIVING QUESTION BOARD
MATERIALS: “Detect Tsunamis” poster, “Warn People” poster, “Reduce Damage” poster, Studying Natural Hazards poster, Designing Solutions poster, Local Hazards poster, Technologies or
Related Solutions poster, DQB, markers

Gather in a Scientists Circle around the DQB. Display slide T. Instruct students that when they have their questions ready, they need
to bring them along with chairs to meet in a Scientists Circle around the DQB. Slide T shows a suggested setup for the DQB, but you

may use a different setup. If you use the suggested DQB format, do not yet place the thick arrow connecting “Science” to “Engineering”
below “Tsunami” (do this after students have organized their questions into categories--see further guidance below).

Explain to students how you will create the DQB (use slide S if needed):
The first student reads his or her question aloud to the class, then posts it on the DQB, near the part of the model the question
most relates to.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

As students share and organize their
questions, listen for students to contribute
questions about the tsunami in Japan
specifically, about tsunamis in general, and
about other natural hazards occurring around



Students who are listening should raise their hand if one of their
questions relates to the question that was just read aloud.
The first student selects the next student whose hand is raised.
The second student reads his or her question, says why or how it
relates, and posts it near the question it most relates to on the
DQB.
The student selects the next student.
We will continue until everyone has at least one question on the
DQB.

Organize questions into categories. As students share, questions will
naturally start clustering into similar-type questions such as (but not
limited to) science questions related to the causes, locations, and
frequency of occurrence, as well as engineering questions related to cost,
available resources, and what solutions are already being used. Give
students approximately 20 minutes to share and add questions to the
DQB.✱ Once students are finished sharing, ask students to look at the
questions for any additional organization that can be done.

Once all the questions have been placed and organized on the DQB, ask students to consider whether there seems to be a relationship
between the “Science” questions and “Engineering” questions.

Say, If we look at our questions, what link do we notice between our science and engineering questions? How will figuring out our questions about the
hazards (science) help us design (engineer) ways to protect people and places? How would you describe the connection between science and
engineering?

After a number of students share and agree on at least one connection between the science and engineering questions, draw a thick arrow
connecting “Science” to “Engineering.” Label the arrow with one or two agreed upon connections. Explain that we will return to what this
arrow represents in future lessons.

ADDITIONAL
GUIDANCE

In the suggested DQB format, the thick arrow pointing from science to engineering represents the notion that
ideas developed by scientists often inform designs developed by engineers. To be clear, this is not meant to
indicate an unidirectional path. In fact, as students begin exploring some of the engineering solutions in greater
depth starting in lesson 5, revisit the arrow connecting “Science” and “Engineering.” At that point, ask specifically
if anyone would like to revise this representation. If not, change the arrow to a bidirectional arrow and ask how
this changes the way they think about the relationship between science and engineering. As students progress
through lessons 6-8, students should notice that though science often initially guides engineering design,
engineering often raises further questions for science to explore.

Developing a unit question. Ask students if there is an overarching question that could drive the whole unit. Say, We first looked closely at one
tsunami and how it devastated Japan in 2011. We thought about solutions to help people who may experience a tsunami in the future, but then we
began to think about other natural hazards, ones that may happen close to us, ones we have heard about and ones our families shared with us. We
recognized how frightening this could be, but we also thought about things we can do to detect whether a hazard occurs, how we can warn people if a
hazard occurs, and what we can do to reduce the damage caused by a hazard. Can anyone share an idea they have for a question that all our
questions are about? What is a question, or questions, that helps us capture some of this?

Label the DQB with a title similar to How can communities prepare for natural hazards?, but be sure to use the wording your class comes up
with. Write the unit question, with any student modifications or suggestions, at the top of the DQB.

the world. Similarly, students will likely
generate questions about engineering
solutions that involve detecting, warning,
and reducing damage caused by tsunamis
and other natural hazards.

Look for questions that are open-ended (e.g.,
why, how) and focus on either the tsunami
hazard specifically (i.e., How does the wave
form? What happens when it reaches a
community) or is focused on a more broad
hazards related question (e.g., Do all hazards
happen that fast? How do people know
when a hazard is about to impact their
community?). If you notice close-ended
questions, encourage the student to
rephrase the question so that it cannot be
answered with a simple yes or no.



10 min

2 min

16 · BRAINSTORM IDEAS FOR DATA AND INFORMATION NEEDED
MATERIALS: Ideas for Data and Information We Need poster, DQB, Studying Natural Hazards poster, markers

Brainstorm ideas for data needed or investigations to do. Display slide U. Stay in a Scientists Circle to brainstorm the types of data that we
may need, or investigations that may help to answer the questions on the DQB. Say, Let’s look back at our questions and figure out what data
we still need. Whether we are thinking about tsunamis or other hazards, what kinds of data or information do we need to better understand them and
to evaluate technologies designed to reduce their impact?

Arrange students into small groups of 3 or 4, and assign them one category of questions. Tell students to focus on their category of questions
and generate ideas for the best data and information that would help them answer their category of questions. For the next two minutes,
have groups of students discuss their ideas.

Give each group of students about one minute to report out. Record a list of Ideas for Data and Information We Need that will remain public
throughout the unit. Make sure all groups get to share out at least one idea.

17 · NAVIGATION
MATERIALS: None

Decide where to go next. Suggest to students that before we can tackle the engineering aspects of this unit, the part about how to prepare
for a hazard, we need to know more about where they happen. Say, We have a lot of great ideas for ways to collect some data about hazards so
we can design ways to protect people and communities. Let’s start with the questions we have about the tsunami. Then maybe we can use what we
figure out about this to help us figure out more about other hazards.

Additional Lesson 1 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

The readings in this lesson encourage students to:

CCSS.ELA-LITERACY.RST.6-8.1: Cite specific textual evidence to support analysis of science and technical texts.


