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Lessons 21–26
Reducing the Impact 
of Storm Surge

Prepare
In previous lessons, students developed an understanding of the weather hazards related to different 
types of severe weather. In Lessons 21–24, students apply that knowledge to solve a problem 
in an engineering challenge. Students use the engineering design process to design a seawall based 
on established criteria and constraints to reduce the impact of flooding caused by storm surge. 
In Lesson 25, student groups present their solutions to their peers. Finally, in Lesson 26, students explore 
how modern-day coastal cities implement a variety of solutions to reduce the impact of weather 
hazards related to hurricanes. Students also consider how these modern solutions might prevent 
another disaster like the 1900 Galveston hurricane.

Student Learning

Knowledge Statement
People can use the engineering design process to design solutions to protect themselves from 
weather hazards.

Application of Concepts
Task

Engineering Challenge

Phenomenon Question

How can people design better  
solutions to reduce the impact 
of weather hazards?
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Objectives
 ▪ Lessons 21–25: Apply the engineering design process to design a structure that reduces the impact 

of flooding caused by storm surge.

 ▪ Lesson 26: Explore modern solutions that reduce the impact of weather hazards related to hurricanes.

Texas Essential Knowledge and Skills Addressed
3.2A  Plan and implement descriptive investigations, including asking and answering 

questions, making inferences, and selecting and using equipment or technology needed, 
to solve a specific problem in the natural world. (Addressed)

3.2D  Analyze and interpret patterns in data to construct reasonable explanations based 
on evidence from investigations. (Addressed)

3.2F Communicate valid conclusions supported by data in writing, by drawing pictures, and 
through verbal discussion. (Addressed)

3.3B Represent the natural world using models such as volcanoes or the Sun, Earth, and Moon 
system and identify their limitations, including size, properties, and materials. (Addressed)

3.9C  Describe environmental changes such as floods and droughts where some organisms 
thrive and others perish or move to new locations. (Addressed)

English Language Proficiency Standards Addressed
1C Use strategic learning techniques such as concept mapping, drawing, memorizing, 

comparing, contrasting, and reviewing to acquire basic and grade-level vocabulary.

4A Learn relationships between sounds and letters of the English language and decode 
(sound out) words using a combination of skills such as recognizing sound-letter 
relationships and identifying cognates, affixes, roots, and base words.

4G Demonstrate comprehension of increasingly complex English by participating in shared 
reading, retelling or summarizing material, responding to questions, and taking notes 
commensurate with content area and grade level needs.

5F Narrate, describe, and explain with increasing specificity and detail to fulfill content area 
writing needs as more English is acquired.
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Materials

Lesson 21 Lesson 22 Lesson 23 Lesson 24 Lesson 25 Lesson 26

Student Science Logbook (Lesson 21 Activity Guide) ● ● ● ●

Science Logbook (Lesson 22 Activity Guide) ● ● ● ●

Engineering Challenge (1 per group): 16.9-ounce 
plastic bottle filled with water, 1 pound of modeling 
clay, clear plastic bin (13.5″ × 8″ × 4.5″ or larger) with 
hole (Lesson 21 Resource D), foil ramp

● ● ●

Science Logbook (Lesson 24 Activity Guide) ● ●

Teacher Engineering Design Process (Lesson 21 Resource A) ●

Marvelous Mattie: How Margaret E. Knight Became 
an Inventor  by Emily Arnold McCully (2006)

●

Blank Engineering Design Process Chart 
(Lesson 21 Resource B)

●

Engineering Challenge Scenario  
(Lesson 21 Resource C)

● ●

Seawall Photographs (Lesson 22 Resource) ●

Galveston Seawall Photograph (Lesson 26 Resource A) ●

“Katrina Strikes” (Lake 2012) (Lesson 26 Resource B) ●

Anchor chart ●

Anchor model ● ●

Driving question board ●

Preparation Prepare a set of engineering challenge materials for 
students to observe (see Lesson 21 Resource D).

●

Prepare a set of engineering challenge materials for 
each group (see Lesson 21 Resource D).

●
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Lesson 26
Objective: Explore modern solutions that reduce the impact of weather hazards related to hurricanes.

Launch  5 minutes 

Display the photograph of the Galveston seawall (Lesson 26 Resource A). Explain that this seawall was 
designed after the 1900 Galveston hurricane. Tell students that construction of the seawall began 
in 1902 and was completed in 1904, five years before the next hurricane hit Galveston in 1909.

Read aloud the following quote written by high school student Evelyn Hildenbrand after the 1909 
hurricane (Rosenberg Library, n.d.): “Again Galveston would have been destroyed if not for our Sea Wall. 
O how thankful we should be. No lives were lost and only a few homes were damaged.  
The damage was wholly outside the Wall.”

Agenda
Launch (5 minutes)

Learn (35 minutes)

 ▪ Reflect on Engineering Challenge 
(5 minutes)

 ▪ Explore Modern Solutions 
(20 minutes)

 ▪ Update Anchor Model 
(10 minutes)

Land (5 minutes)
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 ►Reflecting on this quote, how effective do you think the Galveston seawall was during the 1909 
hurricane?

 ▪ The seawall was effective because no one died and only a few homes were damaged. 

 ▪ The seawall was very effective because no one died during the 1909 hurricane. 

Students should agree that the Galveston seawall was effective at protecting the city. As needed, 
point out that some homes were still damaged by the storm.

Learn  35 minutes 

Reflect on Engineering Challenge  5 minutes 

Have students reflect on the effectiveness of their seawall designs from the engineering challenge. 
Allow students to discuss an answer to the following question with their engineering group before 
asking groups to share with the whole class.

 ►How effective was your seawall design in protecting the community from storm surge?

 ▪ The community was protected because no water got to the other side. 

 ▪ Our seawall protected the community from being completely flooded, but a little water still 
made it over the seawall. 

 ▪ Our seawall did not protect the community because a lot of water made it into the community. 

Use student responses to highlight the idea that seawalls can be effective at blocking water but 
sometimes water may still get through. Explain that having other solutions in place can help make sure 
people are safe even if one solution fails.

Explore Modern Solutions  20 minutes 

Display the satellite photograph of Hurricane Katrina that students observed in Lesson 17  
(Lesson 17 Resource B). Remind students that the photograph was taken one day before the hurricane 
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made landfall in New Orleans, Louisiana. Then introduce “Katrina Strikes” (Lake 2012) 
(Lesson 26 Resource B) and perform a choral reading of the text.  

Use a collaborative conversation routine such as Inside–Outside Circles to have students discuss the 
similarities and differences between the 1900 Galveston hurricane and Hurricane Katrina in 2005.

 ►How is the 1900 Galveston hurricane similar to Hurricane Katrina?

 ▪ Both Galveston and New Orleans are busy cities near the ocean. 

 ▪ Both hurricanes made landfall and caused a lot of flooding. 

 ►How are the hurricanes different from each other?

 ▪ Not as many people died during Hurricane Katrina. 

 ▪ More people survived Hurricane Katrina because people knew ahead of time and were 
able to leave. 

Use student responses to confirm that while both hurricanes were dangerous storms that caused 
a lot of damage, more people were able to stay safe during Hurricane Katrina than during the 1900 
Galveston hurricane.

Direct students’ attention back to the article and ask why students think fewer lives were lost during 
Hurricane Katrina than during the 1900 Galveston hurricane. Invite students to share their responses 
and encourage them to use evidence from the article to support their ideas.

Sample student responses: 

 ▪ The article says that the evacuation saved a lot of lives. 

 ▪ The article talks about modern forecasting and how alerts helped people know a hurricane 
was coming. 

 ▪ Meteorologists were able to track the hurricane, so they knew where it was going to land. 

Build on student responses to summarize some of the modern solutions in place before Hurricane 
Katrina (e.g., evacuation plans, modern forecasting, alert systems). Point out that these solutions 
helped save many lives.

Teacher Note
Provide printed copies of the text 
or project a large version at the front 
of the classroom. Practice choral reading 
with the class by reading each passage 
out loud to model fluent reading and 
asking students to follow along with the 
text. Then reread the passage as all 
students read the text aloud in unison.

Differentiation
If students need additional support, 
provide them with a printed copy 
of the text and encourage them to use 
an index card to follow along during the 
reading (4G).
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Tell students that modern solutions often involve technology such as satellites, computers, cell phones, 
and the internet. Explain that technology helps meteorologists more accurately track severe weather 
systems and allows people to quickly communicate information to one another. Then remind students 
of the Galveston seawall that protected the city in 1909 and emphasize that coastal communities are 
safest when multiple solutions are put in place. 

Check for Understanding
As students discuss the 1900 Galveston hurricane and Hurricane Katrina, they should recognize the 
similarities and differences between the hurricanes.

Evidence

Look for evidence that all students
 ▪ recognize that dangerous hurricanes hit Galveston and New Orleans, causing extensive damage 

to each city and
 ▪ understand that many more people were able to survive during Hurricane Katrina due to the 

multiple solutions in place (e.g., modern forecasting, evacuation planning).

Next Steps

If additional support is needed, consider working with students in small groups to discuss the solutions 
mentioned in the article. Help students recognize how each solution helped save lives. If needed, revisit 
other weather hazard solutions discussed in Lesson 18 to help students recognize that using multiple 
solutions is the best way to reduce the impact of weather hazards related to hurricanes.

Update Anchor Model  10 minutes 

Display the anchor model and direct students’ attention to the remaining question of why people 
in Galveston did not know the storm was coming.

 ►Based on what you learned from the article, why do you think people in Galveston did not know 
the hurricane was coming?

 ▪ The hurricane happened a long time ago, so I don’t think they had the same technology 
we do today. 

 ▪ People in Galveston did not have televisions, satellites, or the internet, so no one told them  
the hurricane was coming. 

Use student responses to agree that a lack of modern forecasting meant the people in Galveston did 
not know the path of the hurricane or how strong it was until it was too late.

Spotlight on Knowledge 
and Skills
Help students reflect on the relationship 
between science, engineering, and 
technology. Engineers apply relevant 
scientific knowledge to develop 
and improve existing structures and 
technologies that solve problems 
in society.
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 ►What can Galveston and other coastal communities do to protect themselves from a disaster like 
the 1900 hurricane?

 ▪ Communities can put solutions in place to protect people and structures. 

 ▪ Communities like Galveston need to have evacuation plans and use modern technology to alert 
people when a hurricane is coming. 

 ▪ Communities can build seawalls to prevent flooding. 

Summarize student ideas to revise the anchor model to reflect new learning.

Sample anchor model:  

1900 Galveston Hurricane

Hurricane Season: June through November

Galveston, TX

Solutions

Sirens

Seawalls

Satellites

Evacuation

Before AfterDuring

Heavy rain

Strong wind

Storm
surge

A location’s climate describes the typical weather conditions over time, and these conditions occur in seasonal 
patterns. Hurricanes like the one that hit the city of Galveston, Texas, on September 8, 1900, also occur 
in patterns. Before the hurricane, Galveston was a successful city. During the hurricane, there was heavy rain, 
strong wind, and storm surge. These weather hazards destroyed the city. Today, Galveston and other coastal 
communities have solutions in place to help protect themselves from disasters like the 1900 Galveston hurricane.
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Land   5 minutes 

Revisit the driving question board and draw students’ attention to each of the Focus Questions. Ask 
students to explain how their work throughout the module has led to an understanding of the Essential 
Question: How can we prevent a storm from becoming a disaster? Explain that students are ready 
to complete an End-of-Module Assessment as a summary of their new knowledge.

Optional Homework
Students continue to research other solutions that reduce the impact of weather hazards. Students 
choose one solution and write a summary about how implementing that solution would help protect 
a community from specific weather hazards.


