2.C.1 Towers
Engineering Design Process in the classroom

Grade Level 2

Sessions 1 — 30 minutes
2 — 30 minutes

Seasonality None

Instructional Mode(s)  Whole class

Team Size None

WPS Benchmarks 02.SC.IS.01; 02.SC.1S.03; 02.SC.1S.04; 02.SC.1S.05; 02.SC.1S.06;
02.SC.TE.O1

MA Frameworks K-2.TE.1.1; K-2.TE.1.2; K-2.TE.1.3; K-2.TE.2.1

Key Words Manmade, Natural, Stable, Tower

Summary

In this lesson, students will construct a tower from natural and manmade materials.
Students will use the engineering method to plan their tower, identify which natural or
manmade materials best suit their purpose, identity what makes a tower stable,
construct a tower, and complete a written, self-evaluation. The lesson is meant to focus

on both structures and the uses of natural and manmade materials.
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Session 1: Problem Introduction, Prediction, and Testing

Summary of Session
The teacher will cover natural and manmade materials, highlighting materials that are

used in construction. Several existing towers will be shown to the students, and the
students will be asked to identify features of the towers. The students will design their

towers in a blueprint and be presented with the challenge of building their own towers.

Learning Objectives
2002 Worcester Public Schools (WPS) Benchmarks for Grade 2

Students will...

1. 02.SC.IS.01 Ask questions about objects, organisms, and events in the
environment.

2. 02.SC.1S.03 Make predictions based on observed patterns.

3. 02.SC.1S.04 Name and use simple equipment and tools to gather data and
extend the senses.

4. 02.SC.1S.05 Record observations and data with pictures, numbers or written
statements.

5. 02.SC.1S.06 Discuss observations with others.

6. 02.SC.TE.O1 Identify and describe the characteristics of natural materials and

human made materials.

Additional Learning Objectives
1. Students will make connections between balance and real-life engineering, such

as in building structures.

Required Background Knowledge
For the students:

1. The students should have some idea of what makes something balanced, as well
as some background in constructing structures. Fine motor skills and an
awareness of balance are not required, but helpful.

For the teacher:
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1. Towers are not limited to manmade structures. Towers can also be natural like
those seen in many landscapes. Students should be encouraged to note the

similarities between these structures.

Essential Questions
What makes an object balanced?

How does a tower stay upright?

Where do natural materials come from?

w0 NP

What kinds of materials do engineers use to build structures?

Introduction / Motivation
If students are studying other cultures in social studies, towers in other countries could

lead into this lesson. The pictures provided at the end of this lesson are of towers from
France, China, Pakistan, and the USA.

Procedure

Part 1
1. Discuss with the students natural and manmade materials, and have the

students define what a natural material is (it grows, it comes from nature/the
earth).

2. Ask the students to name some natural and manmade materials, which might be
used for construction. If students have trouble try and relate back to social
studies, i.e. some Native Americans used poles (wood) and buffalo skins to make
their homes.

The Eifel Tower is made of steel.
The Washington Monument is made of granite.
Other construction materials are brick, wood, plastic (vinyl siding), and glass

3. Show the students the sample materials
If time allows, the students may wish to handle the materials (The “glass” is
actually plastic for safety reasons).

5. Provide the students with the materials list and ask them to identify what

materials they will use.
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6. Provide the students with the blueprint worksheet and ask them to draw their
proposed tower.
Part 2
1. Ask the students to take out their blueprints and materials list.
2. Pass out the materials based on the materials listed on their worksheets.
Students may also require tape and scissors.
3. Allow the students to build their models (25 — 30 minutes).
4. Once the students have completed their towers, have them write about their
tower. Suggested sentences are:
What materials did you use? (2)
What do you like about your tower? (1)

What would you change about your tower? (1)

Materials
Materials per class Amount Location
Tape Undefined Classroom supply
Materials per class Amount Location
Soda Straws 15 per student Craft Supply Store
Popsicle Sticks 15 per student Craft Supply Store
Pipe Cleaners 5 per student Craft Supply Store
Cardboard Base (~6 insqr) 1 per student Recycled
Soda Cans 2 per student Recycled
String 3 feet per student Craft Supply Store

Vocabulary with Definitions
1. Natural — Made from material, which exists without being created by people

2. Manmade — Materials created by chemical reactions or refinement
3. Tower — Freestanding structure
4. Blueprint— A drawing of an object you plan to build. A map of how something will

be constructed.

Assessment / Evaluation of Students
1. Are the towers wide at the base, but still taller than they are wide? If not, then are

the towers steady?
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2. Can the students distinguish between natural and manmade?

3. Do the students use their “Blueprint” and “Materials” worksheets?

Lesson Extensions
1. Students may wish to continue with the engineering process and test their

towers. Using and fan, water mister, and moving the base, the teacher can
simulate high winds, rain and an earthquake. Students can then write about what
they observer. Since their towers maybe damaged, students should be allowed

to rebuild, since the students will feel proud of the physical tower.

Attachments

1. “Blueprint” Worksheet
2. “Materials” Worksheet

Troubleshooting Tips
1. Showing the students a tower model that has been made prior to lesson

presentation will give them a general idea of how to use materials, such as how
to tape cans and build bracing to make a strong tower.

2. Some students may have trouble with fine motor skills, or conceptualizing their
tower. Teacher assistance may help the students begin to design their own
tower. Students may also be overwhelmed by the list of materials. Try to select
specific materials, and ask what they might use that material for. “What might you

use the soda can for?”

Safety Issues
None

Additional Resources
1. Google, or other search engine on the internet, for “Towers” will provide the

students with pictures of many different towers from around the world.
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TOWER DESIGN

Name:

Date:

Material

Popsicle Sticks

Lightweight

cardboard

String

Aluminum Cans

Clear Tape

Plastic Drinking

Straws

Manmade
or
Natural?

Manmade

Natural

Manmade

Natural

Manmade

Natural

Manmade

Natural

Manmade

Natural

Manmade

Natural

Why are you using this material

for your tower?
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My Tower

Name:




Figure 1: Bank of China Tower, Hong Kong, China
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Figure 2: Eiffel Tower, Paris, France
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Figure 3: Goodman Hill Fire Lookout Tower, Pierce County, Washington, USA
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Figure 4: Washington Monument, Washington, D.C., USA
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Figure 5: Trango Tower, Karakoram Himalayas, Northern Pakistan
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