
LESSON 5: How can we reduce damage from a tsunami wave?
PREVIOUS LESSON We revisited the DQB and worked with partners to document responses for questions we were able to answer. We used data to construct an explanation that

describes the related geologic forces that cause a tsunami to form and forecasted impact for communities at risk. We considered what could be done to protect
communities from the effects of a tsunami.

THIS LESSON

INVESTIGATION

3 days

 

We revisit the coastal communities of Japan that were affected by the 2011 tsunami to see what existing design
solutions were used to protect communities and what potential solutions could be evaluated for future use. We
define our problem and identify criteria and constraints for solutions based on community needs. We evaluate
each proposed solution using a systematic process to determine which solutions might be most promising for
these communities. We consider what it means for a solution to be promising for one community’s needs versus
another community, and consider what technologies are needed if the solution fails.

NEXT LESSON We will read about how a complex system of instruments is used to detect tsunamis. We will learn that tsunami warnings are only sent when specific criteria are
met regarding the triggering earthquake event and whether the resulting tsunami is predicted to reach land.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

5.A Evaluate competing design solutions (structure) to reduce damage from a tsunami (function) using a systematic process with defined criteria
and constraints (derived from scientific principles and relevant knowledge of tsunamis).

WHAT STUDENTS WILL FIGURE OUT

Engineers account for relevant scientific principles and potential impacts on people and the natural environment.
Clearly identifying the design problem, criteria, and constraints allow for comparison of engineering solutions and increases the likelihood a
solution will be effective.
Effective solutions to reduce damage from tsunamis need to not only dissipate the energy of the wave and deflect the water, but also be
feasible for the community it serves.
Solutions for hazards include structural and nonstructural options.
Solutions can be evaluated using a systematic process to account for both the science of the hazard and the needs of the people at risk.



Lesson 5 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 4 min REVISIT STUDENT-CREATED DESIGNS
Consider initial designs from the anchoring phenomenon. Note similar wall structures and
consider additional data needed for designs.

A Tsunami: Japan 2011

2 8 min LEARN ABOUT THE RYOISHI SEAWALL
Read a case study about Ryoishi, Japan and listen to a resident’s story. Consider why residents
rebuilt the city in the same area affected by the 1930s tsunami and what caused the seawall to
fail.

B-C What happened in Ryoishi Bay?, computer, projector,
https://www.teachersopensciedfieldtest.org/tsunami

3 10 min DETERMINE RYOISHI’S PROBLEM AND CRITERIA
Use the Ryoishi case study to determine the problem we are trying to solve and the criteria for
a design solution.

D Evaluating Solutions to Protect Communities from Tsunamis, chart
paper, markers

4 15 min INTRODUCE VIDEO AND EVALUATE AGAINST CRITERIA
Introduce a video of an engineer testing common tsunami designs solutions and keep track of
data gathered by the engineer.

E-G Evaluating Solutions to Protect Communities from Tsunamis,
computer, projector,
https://www.teachersopensciedfieldtest.org/tsunami, chart
paper, markers

5 8 min DETERMINE A RATING SCALE AND NEED FOR MORE INFORMATION
Develop a common rating scale that can be used to compare one solution to another.

H-I

End of day 1

6 3 min SURFACE IDEAS FOR ADDITIONAL CONSIDERATIONS
Ask students to share their ideas from the Exit Ticket from the previous day.

I

7 5 min IDENTIFY CONSTRAINTS OF DESIGN SOLUTIONS
Identify constraints on which design solutions might work for Ryoishi.

J Evaluating Solutions to Protect Communities from Tsunamis, chart
paper, markers

8 10 min READ ABOUT DESIGN SOLUTIONS
Read about design solutions and their criteria and constraint ratings.

K-L Proposed solutions for coastal communities

9 5 min REVISIT LIST OF CRITERIA AND CONSTRAINTS
Revisit criteria and consider how to assess which design solutions make sense.

L Evaluating Solutions to Protect Communities from Tsunamis,
Proposed solutions for coastal communities, chart paper, markers

10 10 min RANK DESIGN SOLUTIONS
Rank the design solutions using a ranking page based upon how well they meet each criteria
and constraint.

M Tsunami Solution Cards, Tsunami Solutions Ranking Page

11 10 min INTRODUCE DECISION MATRIX
Introduce the decision matrix to better organize and compare design solutions based upon
how well they meet the criteria and constraints. Use the matrix to reorganize useful
information.

N-P Decision Matrix



Part Duration Summary Slide Materials

12 2 min MAKE AN INITIAL DECISION
Use a sticky dot on the way out the door to show which design students think would work
best.

Q One sticky dot, Design Solutions chart

End of day 2

13 18 min BEGIN CONSENSUS BUILDING DISCUSSION
Engage in a discussion to determine which solution best fits the needs of Ryoishi. Determine
that the solution is dependent upon prioritized criteria and trade-offs have to be made for
each solution.

R Decision Matrix, Comparing Ryoishi to nearby communities,
Design Solutions chart, chart paper, markers

14 10 min DETERMINE CRITERIA AND CONSTRAINTS VALUED BY RYOISHI
Read about Ryoishi and Kamaishi to determine priority criteria for Ryoishi. Designate primary
and secondary criteria and re-evaluate design solutions using these ideas.

S-T Comparing Ryoishi to nearby communities, Design Solutions
chart, markers

15 5 min REFINE DESIGN CHOICES AS A CLASS
Come together as a class to discuss updated decisions based upon new priorities. Determine
that the answer is still not clear, but has been narrowed down. Compare the process to the
decisions of actual engineers.

T

16 5 min REFLECT ON BENEFITS OF USING A MATRIX
Consider and discuss how the matrix has helped the class refine decisions about which
solutions might work best.

U

17 5 min UPDATE PROGRESS TRACKER
Update Progress Tracker with what we learned about design criteria considerations.

V

18 2 min DETERMINE NEXT STEPS
Brainstorm what else can be done to protect citizens in case of a structure failure.

W Tsunami: Japan 2011

End of day 3



Lesson 5 • Materials List
per student per group per class

Lesson materials Tsunami: Japan 2011
What happened in Ryoishi Bay?
Evaluating Solutions to Protect Communities from Tsunamis
Proposed solutions for coastal communities
Decision Matrix
One sticky dot
Comparing Ryoishi to nearby communities
science notebook

Tsunami Solution Cards
Tsunami Solutions Ranking Page

computer
projector
https://www.teachersopensciedfieldtest.org/tsunami
chart paper
markers
Design Solutions chart

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.

Ensure that you can play the following videos:

Fisherman’s Story at https://www.teachersopensciedfieldtest.org/tsunami
Wave Tank Testing at https://www.teachersopensciedfieldtest.org/tsunami

Print per group:
Tsunami Solution Cards, cut out cards for each group

Print per student:
Evaluating Solutions to Protect Communities from Tsunamis
Proposed solutions for coastal communities
Tsunami Solutions Ranking Page
Decision Matrix

Prepare a chart titled “Design Solutions Chart” with a row for each of the 8 discussed design solutions organized by category:
Walls

Seawall
Levee/Sea dike
Recurved wall

Breakwaters
Tetrapod
Rock armor
Submerged breakwater

Natural vegetation
Mangrove forest
Pine forest

IMPORTANT NOTE: Sea dikes are a common structure found around the world and are used to reduce flooding from waves and storm surges. They are referenced in this lesson and students
will be reading about their performance. Please be cognizant that there is a homonym that is offensive and some students may be bothered by it. We suggest that you use levee/sea dike in
combination when introducing the structure, or just levee. Levee is the word used by Japanese tsunami survivors in Lesson 7, so it will be important now for students to use the word levee

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


associated with this structure.

Be sure you have materials ready to add the following words to the Word Wall: criteria, constraints, primary criteria, secondary criteria, and trade-offs. Do not post this/these word(s) on the wall
until after your class has developed a shared understanding of its/their meaning.



Lesson 5 • Where We Are Going and NOT Going
Where We Are Going

This lesson presents students with a variety of possible engineering design solutions to reduce the damage from a tsunami wave. All the design solutions are real solutions that are used along
coastlines. The purpose of the lesson is for students to clearly define the problem that the solution will address, and use clearly-defined criteria and constraints to evaluate each solution.
Students use Ryoishi, Japan as the community context for evaluating the appropriateness of each solution. It will be important for students to develop an understanding that each solution has
benefits and challenges, and that while they might be well-matched to one community, the solution might not work for another (based on community constraints).

Where We Are NOT Going

For each criteria, students will qualitatively rank each design solution. Much of the quantitative data for each solution is above grade level or not publicly available. For the purpose of this
lesson, a relative ranking of solutions is sufficient.



4 min

8 min

LEARNING PLAN for LESSON 5
1 · REVISIT STUDENT-CREATED DESIGNS
MATERIALS: Tsunami: Japan 2011

Revisit designs from Lesson 1. Say, Last class you marked designs and ideas you had in lesson 1 on Tsunami: Japan 2011 for protecting people and
communities from tsunamis. Then you shared these with a partner. Would a few people share what some of these designs and ideas are that you feel
are promising to investigate further?

Project slide A. Ask a couple of students to share out what they designed to protect these communities from tsunamis. Point out that walls
or barriers seem to be a common design to protect areas from tsunamis. While some of us have wall-like structures, they seem to vary from
one design to the next.

Say, We have many different ideas that feature different kinds of walls or barriers to prevent damage from tsunamis. How might it be helpful to find
out more about what kinds of barriers people have already tried?

Allow students time to share their ideas for why it would be helpful to look at design solutions others have tried in the past. Tell students that
we do have data on different types of wall designs that we can check out to learn more about how the different features perform in a
tsunami. Ask students how looking at this data could help us.

Suggested prompt Sample student response

How could it help us as we evaluate and suggest different designs to
see what kinds of walls or barriers people have previously tried as a
way to prevent damage from tsunamis?

We could see what kinds of walls people have built and compare
them to the walls in our ideas.

We might be able to see what kinds of walls or barriers worked the
best. And we can see which types didn’t work so we can avoid those.

2 · LEARN ABOUT THE RYOISHI SEAWALL
MATERIALS: What happened in Ryoishi Bay?, computer, projector, https://www.teachersopensciedfieldtest.org/tsunami

Revisit tsunami pictures. Display slide B. Remind students that we viewed pictures of tsunami locations with walls from Lesson 1. Tell them
that the images on the slide are taken from a different place in Japan that was also struck by the tsunami in 2011. Point out the image of the
green crane and explain that this picture is from Ryoishi, a small fishing village on the coast of Japan. In this city, it was believed that the
seawall in place should have been able to withstand a tsunami, but it unfortunately failed. Since we are interested in walls, let’s see what we
can learn about Ryoishi and its seawall by reading a short case study today.

Read Ryoishi case study. Display slide C. Students will first read a case study about Ryoishi and then watch an interview of a resident from
Ryoishi. Distribute What happened in Ryoishi Bay? to partner pairs. Make sure students consider the slide questions and ask any clarifying
questions before reading the case study.

Think back to what we learned about waves in Lesson 3. What must have been special about this wave that hit the seawall that
caused it to break?
Why would people continue to live in Ryoishi if it had been struck by a bad tsunami in the 1930s?
Why would it be important to consider other wave-blocking solutions to address the damage that can happen from a tsunami?

✱ ATTENDING TO EQUITY

Supporting empathy and emotions: As the
interview is an emotional first person
account of how this fisherman has been
affected by a tsunami more than once, some
students may feel upset by what the
fisherman experienced. Students may have
experienced a similar loss of home, or know
someone that has experienced a loss of a
home. The interview was chosen specifically
to draw out ideas about how people assess
their risk in light of engineered solutions
designed to keep them safe, such as the



Give students 5 minutes to read about Ryoishi with their partners.

Watch an interview of a Ryoishi resident.✱ Once students have had a chance to talk to their partners about the questions, tell students that
we will watch an interview of a Ryoishi resident and they should consider the same questions on slide C as they watch the interview. Show
https://www.teachersopensciedfieldtest.org/tsunami to students.

Discuss Ryoishi seawall questions. Bring students back as a class and discuss the questions on the slide. Students should note that the
citizens felt safe to rebuild in that area because they trusted the government’s solution to the problem and that the reason the wall failed was
because it wasn’t able to dissipate the wave’s energy during the 2011 tsunami. Example prompts and responses are below.

Suggested prompt Sample student response

Think back to what we learned about waves in Lesson 3. What must
have been special about this wave that hit the seawall?

We learned that waves have a lot of energy, and when it strikes
something, some of the energy transfers to the object. Maybe the
energy was too much for the wall and it broke.

The wave must have had more energy than the wall could take.

Why would people continue to live in Ryoishi if it had been struck by a
bad tsunami in the 1930s?

The government had based the design off of other tsunamis, so they
felt it should have been safe.

The seawall was improved, so it should have been able to protect the
citizens.

The fisherman said that he felt safe, so they had moved there from
the hillside.

Why would it be important for engineers to consider other solutions to
reduce or prevent tsunami damage?

Maybe there was something other than a seawall that could have
better protected Ryoishi.

There may be more than one solution that could work for some
problems.

Walls and barriers can break, so it could be important to have other
solutions in case that happens, like we saw in Ryoishi.

We had a lot of designs that we considered and designed in Lesson 1.
Maybe one of them would have worked better.

Ryoishi seawall. Bring to the forefront that
the fisherman and his family responded
appropriately by evacuating, and the action
of evacuating saved their lives. While his
home was lost (which is emotional), the key
idea from the video to highlight for students
is the importance of engineers considering
for “whom” (the stakeholders) they are
designing solutions and ensuring that people
understand their risk for a hazard and how to
respond.

https://www.teachersopensciedfieldtest.org/tsunami


10 min3 · DETERMINE RYOISHI’S PROBLEM AND CRITERIA
MATERIALS: Evaluating Solutions to Protect Communities from Tsunamis, chart paper, markers

Consider how we might evaluate design solutions for Ryoishi. Say, We know that Ryoishi had a wall that failed. There may be other options out
there that could protect communities from tsunamis in the future. If we are going to start looking at barriers or walls and be able to evaluate which
ones we think would be better or worse maybe we can create something like a rubric or checklist to determine a better barrier, or wall solution, or set
of solutions to protect a community. Let’s think about what that solution would need to do for this community.

Ask students the following question:
Why would it be helpful to create a rubric or checklist to help us consider different design solutions?s

Support students in determining that a rubric would allow us to incrementally evaluate the designs based upon how well they would protect
the community. A rubric could be used to help us look at different designs and determine how well each meets the needs of the community
based on evidence.

Determine design solution considerations. Display slide D. Distribute Evaluating Solutions to Protect Communities from Tsunamis to students.
Explain that the handout will help the class decide what to consider when evaluating different design solutions for Ryoshi. Give students 3
minutes to work with a partner on Part 1 to determine what information to add to each box. Bring the class together and ask students to
share what ideas they have proposed for each section. As students share, they should try to work toward agreement as a class on defining
the problem and the need for the solution.✱

Suggested prompt Sample student response

What do we know about Ryoishi that helps us understand why the
community is at risk for tsunamis?

It is right on the bay.

The fisherman in the video needs to be close to the water and have
access to fish.

The area has been hit by a tsunami before and people are rebuilding
in the same area.

What is the problem we are trying to solve? Ryoishi’s seawall failed during the 2011 tsunami, even though
everyone thought it was safe. We need to understand why that
happened and also consider other potential solutions for Ryoishi.

What do we need a design solution to do to protect Ryoishi from
another tsunami?

We need it to block waves from hitting the village.

We need a design solution that pushes the wave back out to the
ocean.

We need a design solution that is really tall and can block really high
waves.

Waves of that magnitude have a lot of energy--we need a design
solution that will reduce the energy.

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

To evaluate competing design solutions, the
class will need to work toward agreement on
the problem, and identify the criteria and
constraints they will need to consider to
solve the problem. An important aspect of
developing the practice of argumentation at
this point in the lesson is to develop and
share their initial ideas, so that the class can
consider differing perspectives and priorities
across the class and to work toward
agreement on defining key criteria and
constraints.



Transition to determining criteria. Say, OK, so we now have some ideas about what we need this design solution to be able to do to protect Ryoishi
from a tsunami. Remember when we worked on OpenSciEd Unit 6.2: How can containers keep stuff from warming up or cooling down? (Cup Design
Unit) and we defined the criteria for what our cup had to do? It had to keep a liquid cold at a certain temperature. Let’s use that same thinking to
define how we will know if our design solution works to protect a community from a tsunami wave. What would we expect it to be able to do?

ADDITIONAL
GUIDANCE

Students worked with criteria and constraints implicitly in their initial designs in Lesson 1 of this unit. They have
also previously defined and tested designs against criteria and constraints that were given to them in the Cup
Design Unit. This is the point in the lesson that students need to get specific on the ways a design can show it
works, such as by not letting water from a wave pass it. They will identify constraints later in the lesson.

Add the word “criteria” to the Word Wall.

Direct students to Part 2 of Evaluating Solutions to Protect Communities from Tsunamis. Give students 3 more minutes to work in partners
to brainstorm a list of criteria for what the design solution needs to be able to do to protect the community from the wave. An example set
of criteria might include:

withstand a large, fast wave and not break apart,
block, break up, or reduce the energy of the wave, and/or
not allow any water into the community.

Ask students to share their ideas for criteria and highlight areas of agreement across those ideas. Track ideas of agreement on a chart titled
“Criteria for a Wave Barrier.” Press students to provide a rationale for the criteria based on the science ideas they have learned so far.

Suggested prompts Sample student responses Follow-up questions

So, what ideas do you have for what the
design solutions need to be able to do?

It needs to be able to stop the wave. And how would we know the design solution
did that?

Not let water get past it. OK, so one important criteria would be that
the design solution would prevent water from
getting past it. Do others agree?

Are there other criteria to consider? It can’t break apart during the wave and
cause more damage.

Did others think about that idea too?

Now that the class has a better idea of what to consider when evaluating design solutions, explain that we can now review and compare
existing solutions to see the extent to which they meet these criteria.



15 min4 · INTRODUCE VIDEO AND EVALUATE AGAINST CRITERIA
MATERIALS: Evaluating Solutions to Protect Communities from Tsunamis, computer, projector, https://www.teachersopensciedfieldtest.org/tsunami, chart paper, markers

Say, So we know our goal for a solution for Ryoishi is to try and keep both the people and village safe. There are several design solutions that would
help to protect against a tsunami. We have a video of an engineer testing scale models that can provide some more information about each one. We
can compare the designs using our criteria to see how effective they are at protecting the community.

Pause here to ask students to evaluate the source of the information.✱ Use slide E and Part 3 of Evaluating Solutions to Protect Communities
from Tsunamis to provide students with information about the source of the video. Give students a moment to read about the video. Ask
student to determine whether the source is providing reliable information for them to review:

Who made the video?
Why did they make the video?
Who is the speaker?
Do we think this is a reliable source of information? Why?

Through this conversation, students should come to agreement that this source is a credible source for learning more about design solutions.
Evidence to support this conclusion includes that it comes from an engineering group and the speaker is an engineer, which means that they
have knowledge and experience to teach others about possible design solutions.

Project slide F. Use the picture to explain how the engineer will use the wave tank to show how the tsunami design solutions work. Point out
where the “shoreline” would be and where the excess tsunami water ends up, so it can be measured once the water has reached the
“shoreline”.

Project slide G. Before viewing the video, have students quickly consider what they are looking for in the video. Questions and example
student responses are below.

Suggested prompt Sample student response

What criteria are we using to evaluate these solutions? How well a design solution blocks the wave from hitting the
shore/community.

How will we know if one solution is more effective than another? The design is better if it keeps most of the water from reaching the
shore.

The design is better if it reduces the energy of the wave more than
another design.

The design is better if it doesn’t break when the waves hit it.

Analyze video of an engineer testing design solutions. Show https://www.teachersopensciedfieldtest.org/tsunami , pausing between each
test of a design solution. Allow students to make any notes they want about each design in the table on Part 3 of their handout. Tell students
that we cannot rank the designs until after we have learned about each one, so that column will not be completed until we have finished our
analysis. After each solution is analyzed and students have had a moment to record their notes, pause and ask a few students to share out
the amounts of water that surpass the “beach” and how parts of each solution blocks, break ups, or lowers the energy of the wave that
reaches shore.✱

Say, How do we know whether this design solution works or not?

✱ SUPPORTING STUDENTS IN
ENGAGING IN OBTAINING,
EVALUATING, AND COMMUNICATING
INFORMATION

This lesson provides multiple opportunities
to challenge students to critically consider
the source of information and whether or
not it is reliable. This can help them develop
the following element of this practice: gather,
read, and synthesize information from multiple
appropriate sources and assess the credibility,
accuracy, and possible bias of each publication
and methods used, and describe how they are
supported or not supported by evidence.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING
STRUCTURE AND FUNCTION

The structures of the tsunami protection
devices have specific features that can lead
to the dissipation of energy from a wave.
While a wave striking any device will
inherently have some energy dissipated in
the collision, some design solutions function
to direct the remaining energy in the wave in
all different directions (including some
toward the shoreline). Students should
identify structures that are shaped in ways to
direct this energy back out to the ocean or
dissipate enough energy to reduce the
impact on the shore.

https://www.teachersopensciedfieldtest.org/tsunami


8 min

Students will point out that some solutions let water pass to the reservoir, holding area, or past the shore. Students should suggest that we
will know which solution will work better based on whether any of the water gets past the shoreline.

Ask students how much water they saw make it past the shoreline and fall into the reservoir for each design. Direct students to record this
data onto Part 3 of the handout and also publicly on chart paper for students to reference (title as “Evaluating Design Solutions”). Let
students know that the beaker in the video is 125mL. This will help them be able to record the amount of water that reached the reservoir.
Students should identify the following amounts:

Beach - 125ml
Sea wall - 50ml
Levee/sea dike with sea wall - 125ml
Recurved wall - 0ml
Rock armor - 5ml
Submerged breakwater - 0ml
Mangroves - 0ml (this one will have to be qualitatively determined based upon wave movement on the other side of the
mangrove forest)

Rank design solutions based on the criteria. Using Part 3 of the handout and the “Evaluating Designs” chart, ask students how they would
rank the design solutions based on the agreed upon criteria. Students will likely rank them as:

Recurved wall - 0ml
Submerged breakwater - 0ml
Mangroves - 0ml (but doesn’t seem very sturdy like the others)
Rock armor - 5ml
Seawall - 50ml
Beach - 125ml
Levee/dike with seawall - 125ml

Once the rankings are complete, ask, So, based on what we saw happen with each of the suggested designs, what should we recommend to Ryoishi
and why? In addition to the amount of water that made it past each type of design, are there other considerations we need to account for?

Let students share some ideas and explain why they would choose one over the other based on what they saw on the video and the criteria
they have in place.

ADDITIONAL
GUIDANCE

Students may disagree on the overall best solution because some solutions are tied with one another. The
purpose at this point is not to choose the ‘best’ solution, but to be able to say some solutions are ‘better
performing’ when compared to others using the criteria.

5 · DETERMINE A RATING SCALE AND NEED FOR MORE INFORMATION
MATERIALS: None

Compare design solutions and determine a rating scale. Display slide H. Ask students, Using what we have observed with these different
designs, let’s think about how we could fairly and effectively evaluate them. How could we rate these design solutions in a way that clearly
communicates to others how well they meet the criteria we used? From your experience, what types of rating systems have you seen people or
companies use rate devices and design solutions so that this can be easily understood and shared with others?

Students will respond with a variety of ideas. Students will likely identify a 5-star rating system used by many retailers and consumers, with 5
being best and 1 being worst.✱ If not, prompt students with, When you or a caregiver buy a product, have you ever seen a star rating scale? What
would a five-star rating indicate? What would one-star rating indicate?

✱ ATTENDING TO EQUITY

Support for Universal Design for Learning:
The five-star rating scale was purposely
chosen for this lesson because it is a widely-
used rating scale that will be familiar to many
students. This rating scale will be used from
this point onward for Lesson 5. For students
with special learning needs related to



3 min

5 min

Work with students to determine ratings out of 5 for each design solution on the chart paper. These ratings will allow for a relative
comparison of each design solution for each criterion and also to compare one design to another.

Project slide I. Give students a notecard, or have them write in their science notebooks their thinking to this exit ticket:
Is keeping water from getting to the community the only criteria we need to consider?

If yes, explain why.
If no, list other ideas for consideration.

ASSESSMENT
OPPORTUNITY

Use these exit tickets to assess where student thinking is regarding additional criteria or constraints that should
be under consideration by the class. This thinking will be used to start day 2.

language or symbolism, this rating scale can
be modified to use another symbol, format,
or text to provide greater accessibility.
Additionally, students could also state the
number of stars, or draw alternate symbols
to represent the ratings. Some students
might also benefit from a visual reminder in
the class that provides additional words to
describe one-star versus five-star, such as
“Did not perform well” or “Worst
performance” and “Performed very well” or
“Best performance,” respectively.

End of day 1

6 · SURFACE IDEAS FOR ADDITIONAL CONSIDERATIONS
MATERIALS: None

Surface additional considerations in choosing a design solution. Display slide I again. Refer to the exit tickets from day 1 and ask students to
share some of their ideas for whether or not any additional ideas should be considered before making a decision for Ryoishi. Students will
likely bring up ideas related to:

Ryoishi residents might prefer one solution over another, or can afford one over another.
Ryoishi might need one solution versus another because they are a fishing community.

7 · IDENTIFY CONSTRAINTS OF DESIGN SOLUTIONS
MATERIALS: Evaluating Solutions to Protect Communities from Tsunamis, chart paper, markers

Brainstorm a list of constraints that might limit the possible solutions that Ryoishi can choose. Display slide J. Ask students to turn and talk
briefly to consider: What else would the people of Ryoishi have to consider when choosing a design solution? Some of these ideas might have
come out on the Exit Tickets, but this will give students another opportunity to put some more ideas out for consideration. Students should
use Part 4 of Evaluating Solutions to Protect Communities from Tsunamis to record their ideas.

Chart student ideas on a blank sheet of chart paper. Title the chart “Considerations for Wave Barriers.” Ask students to popcorn around the
room in partners to generate a list of ideas--these can be formed as questions or statements (not all of these will come up initially):

Will it affect fishing? (impact on boat traffic for fishing)
Can they afford it? (cost)
Does it block their access to the ocean? (economy - fishing or tourism)
Does it block their view of the ocean? (maintaining the beauty of the coast)
How long will it take to build? (timeline to build)
Will it hold up over time? (maintenance)
Will it hurt marine life? (environmental impact)

Once a good list is generated, discuss the word “constraints.” They are familiar with this word from Cup Design Unit, but now is a good time to
revisit the word. Say, Alright, we have some additional features of the design solution that might narrow down which solution is possible for Ryoishi.
We call these additional features “constraints” because they constrain what solution is possible for the community. Add “constraints” to the Word
Wall and cross out “considerations” on the chart and write constraints.



10 min

5 min

Tell students that now that we have some constraints, we need to do a little more investigating into the design solutions before making a
decision for Ryoishi and see how well the design solutions meet the newly-identified constraints.

8 · READ ABOUT DESIGN SOLUTIONS
MATERIALS: Proposed solutions for coastal communities

Provide additional information to students. Distribute Proposed solutions for coastal communities. A full-color version of the text is also
provided in the student edition. Project slide K. Introduce the reading to students, explaining that the reading explains more about the
designs and how well they meet constraints similar to our constraint list we just developed. Tell students that we can use this research about
tsunami design solutions to learn more about how they work and meet other criteria and constraints that can be important to coastal
communities. Show students the example criteria and constraint rating on slide K.

Explain rating scale. Point out that the scale is set up to represent 5 black dots as 5 stars, and 1 black dot represents 1 star. The more dots, the
better it meets the need of the criteria or constraint. Draw student’s attention to cost on the example rating chart. Explain that 5 dots filled in
means that the design solution meets the cost constraint well, and the design solution is very cost-effective. This design solution isn’t rated
as the most cost-effective, but it is still reasonably priced compared to other design solutions with 4 out of 5 bubbles filled.

Begin reading about design solutions. Project slide L. Go over the questions that we need to try to answer in our reading. Have students read
the text 2 times. Tell them that they should underline, highlight, and write on the text to make notes of important features that will help us to
figure out which solution would be the best at protecting a community from a tsunami.

9 · REVISIT LIST OF CRITERIA AND CONSTRAINTS
MATERIALS: Evaluating Solutions to Protect Communities from Tsunamis, Proposed solutions for coastal communities, chart paper, markers

Revisit criteria and constraints on Evaluating Solutions to Protect Communities from Tsunamis. Remind students of their developed set of
criteria and constraints (in Parts 2 and 4 of the handout). Now that the class has learned more about those structures and how they function
in a large-wave scenario, give students a minute to add or revise any criteria or constraints they want to consider. After a moment, bring
students back together to discuss their ideas. As students are sharing criteria or constraints, encourage students to update their lists if they
hear anything that is not already on their criteria and constraints page.

ADDITIONAL
GUIDANCE

Building a strong list of usable criteria and constraints is important for students to determine which solutions
will be more effective to help solve their problem. Direct students to look back at their reading about Ryoishi if
they are struggling to find criteria to add. If students are not able to bring out these ideas, elicit with:

Cost: Some of these seem expensive. Can any community afford these designs, or do we need to
consider something else?
Time to build: We know tsunamis happened without much warning. Do we know if we have a lot of
time to build these devices?
Maintenance: Some of these devices seem to require upkeep. Is that important for these
communities to consider?
Environmental impact: As we were looking at the solutions, we saw mangroves. Why are we
considering mangroves if they don’t seem to do as well? What is important from that design that may
be important criteria?
Blocking views: We looked at the breakwater idea yesterday. Why did some people not like it? Should
that be an important criteria too?
Impact on boats and traffic: We learned that breakwaters can block entry to ports. Is that important
to consider for some solutions?



10 min10 · RANK DESIGN SOLUTIONS
MATERIALS: Tsunami Solution Cards, Tsunami Solutions Ranking Page

Organize students into small groups. Distribute Tsunami Solution Cards, which should be cut into squares ahead of time. Now that students
have identified criteria and constraints to use when evaluating different design solutions for tsunamis, suggest that we should use these to
compare designs with the needs of Ryoishi. Pass out the cards to student groups. Give students 1-2 minutes to orient to the information on
the cards. Show students that the rating for each of the potential designs from our reading is listed on each card for easy comparison and
reference.

Pass out the ranking page to groups. Distribute Tsunami Solutions Ranking Page. Project slide M with student instructions.

Say, We have some informational cards about different types of designs to protect against a tsunami. And we have identified some important criteria
that the designs need to meet. Let’s analyze these different designs and sort them using this criteria. This ranking page will help us determine how well
each solution meets the criteria. We can write our criteria at the top of the column, and then arrange our cards under it, in the order that they meet the
criteria the best. As you go, rank the designs on the ranking page, with 1 being the best and 8 being the worst. Record the design solution rankings in
order on your ranking pages. The designs on the cards are labeled “A, B, C, “ and so on, so you don’t have to write the entire name of the solution over
and over again as you record the rankings on your paper.

Show students how to write the criteria at the top of each column. Let students know that it is OK to abbreviate the criteria and constraints
for our rankings page, since it is a tool and should be useful to them and how they wish to use it. An example of abbreviations can be found
on the completed example chart to the right. Tell students that they will have a few minutes to rank their solutions for each criteria. Allow
students to work with their groups to try to rank the solutions. Encourage students to use the blank space at the bottom of the page to record
any notes or ideas.

While students are ranking their solutions, circulate to different groups
and listen to their discussions. Students should discover that some
solutions have the same criteria or constraint rating out of 5 as other
solutions, making them hard to arrange. As students notice this, verify that
they are indeed coming across something difficult. Ask students what
they think they should do, and give students time to figure out what
exactly their solution might be. Some students may opt to have all of the
matching solutions share the same ranking, while others try an
alphabetical approach. Others may skip rankings so that all designs are
rated like runners running a race, with some designs sharing a ranking and
then skipping boxes to allow for other rankings to fit further down. Allow
students to struggle with this decision, and encourage students to try to
problem solve as it is verified that this is a hard decision to make. Each
column in the image above shows some different ways that students
could represent their sorting decisions. The example sorting and
organizational methods used are written at the bottom of each column.

After a couple of minutes of indecision and problem solving from groups,
bring the class together again. Say, It seems that we have run into an issue
sorting our cards. What are some of the issues we are seeing?

Sample student responses:
The rankings are sometimes the same--one isn’t ranked better than another at certain criteria or constraints.
We had to rank some solutions on the same ranking and we can’t tell which one is better.
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Some ranked really well for certain criteria, but not so well on constraints. There isn’t just one clear design solution that works well.
The cards keep moving around based upon criteria--it's hard to determine how they are ranked.

Say, Interesting. It’s like you’re saying that the designs can’t be cleanly organized by comparing each solution to one another using each separate
criterion and constraint -- it gets too messy. We need a way to assess the effectiveness of each design as a whole for its ability to meet the key criteria
and meet the constraints most important for the community.

11 · INTRODUCE DECISION MATRIX
MATERIALS: Decision Matrix

Pass out Decision Matrix to each student. Project slide N. Explain that this tool will help their groups better evaluate the designs based upon
the agreed-upon criteria and constraints by allowing a way to systematically rank and score each solution. Tell students this tool will help the
class determine a good solution for Ryoishi.

Do an example with students. Project slide O. Explain that we will do a couple of columns together to practice using the matrix.

Say, Let’s look at the solution A, seawall. Grab the seawall card and look at it with your team. We have most of our criteria and constraint ratings to
compare on the card. Let’s start by recording our criteria in our matrix, ability to break or block waves. What rating does it have for ability to break or
block waves?

Students should respond that it has a rating of 3 out of 5.

Say, Let’s write that rating in the box where the row and column meet. Let’s look at the first constraint, impact on boats/ocean traffic. What is the
rating seawall has for cost?

Students should respond that it has a rating of 5 out of 5. Point out at the end of the row they can total up the ratings to see the overall score
for the design.

Allow students to finish the matrix in their groups. Remind
students that the higher the rating in the column, the better the
design meets that criteria or constraint. Once they are finished, ask
students to talk to their groups about which design seems to be
the best solution for this problem. An example matrix is shown to
the right.

Project slide P. The slide provides students guidance on how to
navigate making a decision about which solution(s) they feel would
best protect Ryoishi with their groups. Encourage them to use not
only the matrix they just filled out, but also other resources they
have about Ryoishi from other documents and readings. Circulate
and make sure that each student is filling out Decision Matrix as
they work through the rankings in their groups. This handout will
help students have data to work with during the Scientists Circle.

As students work, ask them about the design solutions that they
are considering. Guidance on questions to ask about individual
design solutions can be found on Questions for Design Solution
Reasoning if needed.✱ Some students in groups may disagree on which design would work best for Ryoishi, and some may argue that certain
criteria are more important to consider than others. Leverage this disagreement and uncertainty to help students see that this decision is

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

While students are discussing each design
solution, they are working on developing the
practice of argumentation. They are weighing
the evidence for each solution and
comparing the evidence across solutions to
figure out which solution may or may not be
most appropriate for this community.
Students will struggle to come to agreement
and may disagree on which solution is a
better or worse fit based on the evidence.
Remind students of the classroom norms as
well as the sentence starters on the
Communicating in Scientific Ways poster.
These are two helpful resources for students
to draw upon as they engage in
argumentation.
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more complex than just adding up points or considering only one column on their sheet. Validate student experiences during this point by
stating that these decisions are not easy, and engineers have to make decisions based upon the identified needs of the group or community.
An example of student scenarios and how to respond to the scenarios are below.

Example scenario Example response to students

Students argue that the design that is the
highest rated is the best for the town.

Are all the criteria and constraints equally important?

Would that solution best meet the needs of Ryoishi and its citizens?

Students argue that one criteria/constraint
is more important to consider than
another criteria/constraint.

Are there some considerations that are more important than others in this decision?
How do we know?

Are there other criteria or constraints that also need to be considered?

Should we consider more than one as more important than the rest? How do those
criteria and constraints impact your decision?

Groups disagree on making a decision over
two or more design solutions.

What would make one design solution better than the other?

How did the rankings change or justify your choices?

What considerations are you valuing when making this decision?

Students agree on one solution quickly. What made you select this choice? Do you think every citizen of Ryoishi would agree
with you on this decision? Why or why not?

Are there other criteria or constraints that the citizens of Ryoishi may believe are
more important than the ones that you are valuing? Why or why not?

While some groups may come to a consensus amongst their members, other groups may struggle to identify a single top design solution,
even after discussing their individual reasonings with each other. Bring the groups back together to share their current initial decisions
regarding design solutions.

12 · MAKE AN INITIAL DECISION
MATERIALS: One sticky dot, Design Solutions chart

Project slide Q. Say, It seems that we have made progress today to determine what design may work better for Ryoishi, but after listening to our
groups, it doesn’t seem like all groups, or even individuals in each group agree. Let’s see what design we are thinking will work better, and consider our
choices as we leave class.

Pass out a sticky dot to each student. Go over the directions on the slide with students:
Place a sticky dot next to the solution you think will work best for Ryoishi based upon our work today.
Tonight, consider this question: Why do you think that solution will work better than others?
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Explain to students that next class we will try to come to a consensus on what design might work better for Ryoishi and to come prepared to
discuss their reasoning behind their choices.

ADDITIONAL
GUIDANCE

Between days 2 and 3, review the distribution of sticky dots on the Design Solutions chart. Consider what
criteria and constraints students may be valuing and how they determined that the selected design solutions
would work best for Ryoishi. This chart will be used in the next class to spur students’ thinking about primary
and secondary criteria and constraints.

End of day 2

13 · BEGIN CONSENSUS BUILDING DISCUSSION
MATERIALS: Decision Matrix, Comparing Ryoishi to nearby communities, Design Solutions chart, chart paper, markers

Gather students together in a Scientists Circle. Have students bring [handout:NH.L5.HO5] and sit next to someone from another group if
possible so we can share solutions across groups.

Revisit the sticky dot chart from day 2. Reflect on the point that not everyone agreed on the same design solution. Wonder with students
why this happened and that we may want to figure out why we all aren’t in agreement so we can determine which design will work better for
Ryoishi.

Turn and Talk to compare solutions.✱ Project slide R. Have students turn and talk to a partner about the following prompts:
Looking at your matrix, which solution did you or your group think would work best for Ryoishi?
Why do you think that is the best solution?

Share chosen design solutions with the class. Bring students back together to elicit student responses.
As the first student shares the solution they think will be best and their reasoning for this, record their
solution and reasoning on the chart paper. If students have trouble identifying or remembering their
reasoning from the previous class, direct them to look back at their matrix and the cards to determine
how they made their choice.

Ask if anyone else identified a different solution that they think would work to meet Ryoishi’s needs, or
the same solution for a different reason. Have other students also share which solution they think will
work to best meet Ryoishi’s needs and their reasoning.

Say, Why would we identify different design solutions if we were all using the same ratings?

Discuss differences in solutions. Engage students in a discussion of what could have led to
different solutions, even though we began with the same ratings. As students evaluate different

potential design solutions, ask students guiding questions such as:
What did you consider as you made your choice?
I heard group ___ say that they chose ____ as the best fitting solution. Why would that have
been different than group ___?
Group ____ also debated two solutions. Did any other groups debate a different solution?
Why was there any debate if we have the rating scale?
Did any groups have an issue coming to a small group consensus? What made your decision difficult to make?

✱ SUPPORTING STUDENTS IN
ENGAGING IN ARGUMENT FROM
EVIDENCE

The practice of argumentation is one where
students evaluate the evidence at-hand, and
decide whether it supports or refutes one or
more claims. This practice is particularly
beneficial for students to develop as they are
evaluating competing design solutions. It is
not important that students come to the
“one correct answer,” but rather that they
sort through and weigh the evidence and
reasoning from their data and their peers, to
consider why certain solutions hold more or
less promise for one community versus
another.



Determine the importance of valuing different criteria. Facilitate a brief discussion to help students realize that they were placing more or
less value on certain criteria and constraints than others, which led to different design decisions. If students do not immediately point this
out, redirect them to look at the chart that was just made and consider what reasoning was given for the different answers.

Consider implications of different rating criteria. Explain that engineers have to make these criteria and constraint value decisions when
considering potential solutions to problems. Push students to consider why not settling on one design can be challenging for engineers.
Example prompts and responses are below.

Suggested prompt Sample student response

Why could it be challenging for engineers if they can’t come to
consensus on a design?

We had problems with our criteria, so engineers may pick different
criteria too.

Engineers may not know which solution to go with!

Each criteria has different building requirements--we have to know
what to build before we start to build it.

How can we make sure that we are making the best decisions for the
community?

The right decision would be based on criteria and constraints that
Ryoishi wants and needs the most.

We need to know more about what Ryoishi needs.

The criteria will be based on the needs of Ryoishi. We have to rank it
like Ryoishi would.

ASSESSMENT
OPPORTUNITY

Building towards: 5.A Evaluate competing design solutions (structure) to reduce damage from a tsunami
(function) using a systematic process with defined criteria and constraints (derived from scientific principles and
relevant knowledge of tsunamis).

What to look for/listen for: Ideas that are both specific to the design solutions and also ideas about the need
for a systematic evaluation process. These can include: 1) solutions must account for both scientific principles
(e.g., how it dissipates energy from a wave), needs of the community (e.g., the economic activity), and the
environmental impacts (e.g., impacts on marine life), 2) clearly defining and prioritizing criteria and constraints
is necessary to compare and choose an effective solution for one community, and--after the next step--3)
communities have different criteria and constraints, so the evaluation process should also consider impacts to
neighboring communities.

What to do: There are multiple opportunities on day 3 to assess this lesson-level performance expectation. This
consensus discussion is the first opportunity to press students to use evidence and reasoning from
investigations on days 1 and 2 to support their claims about which solutions might be most effective. Through
argumentation, students will refine their thinking about which solutions are more or less effective for Ryoishi.
However, it is not important for them to come to agreement on one particular solution; rather, the purpose of
this activity is to develop an understanding that engineers use systematic processes to decide which solutions
might be most promising, and they continually obtain additional information to support their thinking.
Throughout day 3, as students argue for their chosen solutions, press them with questions such as, “What is
your reasoning for that?,” “Why do you think that criteria is more important than others?,” and “How might that
solution work for Ryoishi and what would be the trade-offs?”



10 min14 · DETERMINE CRITERIA AND CONSTRAINTS VALUED BY RYOISHI
MATERIALS: Comparing Ryoishi to nearby communities, Design Solutions chart, markers

Read about Ryoishi needs. Distribute Comparing Ryoishi to nearby communities. Project slide S.
Say, I have another article about Ryoishi that might help us figure out more information about
Ryoishi and the surrounding area to make a more informed decision about the best design
solution for the area. Once we have more information, we can re-evaluate the designs to better
meet the constraints of the community. Have students read this short text with a partner.
While students are reading with a partner, draw a line on the bottom of the Design Solutions
chart, and label the left section Criteria Important to Ryoishi and the right section Possible
Complications.

After 3 minutes, bring the class together and lead a discussion to determine what criteria are
important to Ryoishi, and if any other factors make the Ryoishi problem more complicated
than just ranking criteria and constraints. As students give criteria they think are important to
Ryoishi, list them on the left side of the chart. Record possible complications as well on the
right side of the chart. Example prompts and responses are below:

Suggested prompt Sample student response

What important things did we discover as we read about Ryoishi and
Kamaishi?

We learned that Ryoishi was very close to Kamaishi.

Ryoishi was a small fishing village, compared to Kamaishi.

Big workplaces and more people seemed to be in Kamaishi.

Ryoishi was more rural and was a home for smaller fisherman
operations.

Kamaishi has tourism, bigger fishing operations, and some steel.

That breakwall off of Kamaishi could have led to a bigger wave hitting
Ryoishi than Kamaishi.
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Suggested prompt Sample student response

After reading about Ryoishi, what criteria seems more important now
than other criteria?

It seems like the tsunami was way worse in Ryoishi Bay than in
Kamaishi. The biggest problem is safety.

The criteria of safety should be really important, especially since
people are living there again.

I don’t think that views of the beach are as important, since eco-
tourism is more in Kamaishi.

They definitely need easy access for their boats. That’s an important
criteria for a fishing village.

Does anything make this situation more complicated than just looking
at criteria and constraints for Ryoishi?

Kamashi needs protection, but protecting it can make things worse for
Ryoishi. Maybe we need to consider the other towns around it and
how each solution will affect the other towns.

Some criteria will be more important than other criteria, but how do
we rank them?

ADDITIONAL
GUIDANCE

If time allows, show students this video about the breakwater in Kamaishi:
https://www.nytimes.com/2011/11/03/world/asia/japan-revives-a-sea-barrier-that-failed-to-hold.html .

Introduce primary and secondary criteria and constraints. Say, Sometimes engineers think about these problems and have to prioritize their
criteria and constraints for different communities, just like we did when we were trying to determine the best design solution. We can use primary and
secondary criteria and constraints to help us determine which are most important and should be given more weight when evaluating solutions.
Primary criteria or constraints would be the most important things to consider, while secondary criteria/constraints are still important, but should be
considered after the most important criteria.

Add “primary criteria/constraint” and “secondary criteria/constraint” to the Word Wall.

Re-evaluate using primary and secondary criteria and constraints. Project slide T. Instruct students to look at their charts and star or circle
the most important criteria for Ryoishi on their matrix handout. Have students work with a partner to reconsider each design, but this time
think of the circled or starred areas first in their decision making. Remind students that even though we prioritize the primary
criteria/constraint, the secondary criteria are still important to consider.

15 · REFINE DESIGN CHOICES AS A CLASS
MATERIALS: None

Poll students on their priorities. After students have had a couple of minutes, bring students back together and ask what criteria and
constraints they listed as primary. Quickly take a poll by reading off each criteria and constraint, and have students raise their hand when the
one they selected as primary is read off. Point out that not all students marked the same criteria and constraints as primary. Do a second pass
of the list, and ask students to raise their hands for what they think is the one most important out of their primary criteria and constraints.
Acknowledge the difference in ideas that are shared.

https://www.nytimes.com/2011/11/03/world/asia/japan-revives-a-sea-barrier-that-failed-to-hold.html
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Share chosen solutions based upon criteria and constraints. Ask students to take a moment to look back at the design solutions and
consider which design seems to be a better fit for Ryoishi based upon the primary criteria we all identified. Questions on slide T can be used
as a guide. Ask students to share their reasoning as they give their choice. After the first student shares, ask students if they agree with that
design solution. Some students will not agree based upon which criteria they prioritized as being the most important. Point out to students
that we may not agree on a design, but that is okay as we are still working towards coming to consensus but we are narrowing down to a few
design solutions and getting closer to a consensus.

Introduce trade-off thinking. Help students to figure out that the solutions still don’t perfectly fit all of our criteria and constraints, and that
engineers deal with similar decisions to these every day. These decisions and considerations are called trade-offs. Sometimes we have to
weigh and compare criteria and constraints against each other to determine which are more important to make an informed decision about
what solution to recommend or design for a given problem. Sometimes these choices also have effects on other criteria, systems, or groups,
and we have to weigh those effects to determine which would be the most appropriate for our situations. Even with primary criteria and
constraints identified, we will still have trade-offs and that is OK.

Add “trade-offs” to the Word Wall.

16 · REFLECT ON BENEFITS OF USING A MATRIX
MATERIALS: None

Engage in reflection on the matrix process. Project slide U. Reflect with students that even though the class may not have come to a
complete consensus for the best design solution for Ryoishi, the design solutions we have identified as a solution have narrowed to

fewer options. Ask students how this process helped us be able to determine better solutions to our problems. Example prompt and
responses are below:

Suggested prompt Sample student response

How did using a matrix and prioritizing our criteria and constraints
help us better determine a solution to our problem?

By prioritizing our criteria, we are able to figure out which solutions
might work better than others for Ryoishi.

Organizing the chart by solution, and just writing in the ratings let us
see which one had higher ratings than others.

It was easier to see which designs had higher ratings in certain areas.
Some designs were really good and others weren’t.

Picking primary and secondary criteria helped us figure out what was
really important to consider and what was just sort of important to
consider.

17 · UPDATE PROGRESS TRACKER
MATERIALS: science notebook

Update Progress Tracker. Project slide V. Direct students to return to their seats and turn to their current Progress Tracker page. Allow
students some time to consider what we have learned and complete their Progress Tracker table individually in their notebooks.



2 min18 · DETERMINE NEXT STEPS
MATERIALS: Tsunami: Japan 2011

Determine next steps. Project slide W. Bring students back together and have them discuss the following prompts with a partner:
We looked at 8 different design solutions for Ryoishi.
Each solution seemed like it would work, but both the seawall and breakwater failed to fully protect the towns.
If a design solution fails, like if a seawall breaks, what else can be done to protect the people in the community from the tsunami?
Look back at Tsunami: Japan 2011. Are there other design features you brainstormed from the tsunami phenomenon in Lesson 1 that
we could look into?

Make a connection to the anchoring phenomenon. Allow students to share ideas for protecting citizens from their initial ideas on Tsunami:
Japan 2011. Many of these will include warning systems to let people know about the tsunami. Use those ideas to navigate by saying, So, it
sounds like we have some ideas of how we can still detect and warn people in case a design solution fails to protect a community. Let’s look at that
next.

Additional Lesson 5 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

The texts in this lesson supports students in developing the following reading standards:
CCSS.ELA-LITERACY.RST.6-8.1: Cite specific textual evidence to support analysis of science and
technical texts.
CCSS.ELA-LITERACY.RST.6-8.4: Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical context relevant to
grades 6-8 texts and topics.
CCSS.ELA-LITERACY.RST.6-8.7: Integrate quantitative or technical information expressed in words in
a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph,
or table).


