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Skyscraper Day Lessons and Projects
Engineering Lesson:
Skyscraper Design

Skyscrapers began to be built in the late 1800s due to innovations in
engineering and materials. Among them were mass-produced steel, safe
elevators, electric lights, central heating and a new building method that used
a grid of steel beams and columns that made skyscrapers strong enough to
withstand the weight of several floors and the forces of strong winds. In this
lesson students work in groups becoming civil engineers and compete to
build the tallest, strongest skyscraper in the room.
MATERIALS
§ Board or chart
§ Electric fan
§ Small rubber ball
§ Wooden skewers or Popsicle sticks
§ Paper of various sizes including newsprint
§ Paper or plastic cups of various sizes
§ Paper plates
§ Small and large index cards
§ Plastic straws, wooden skewers, coffee stirrers
§ Masking or duct tape
§ Scissors
PLAN
§ Place materials listed above on a table.
§ Write the following four characteristics all skyscrapers share on a board or chart.
§ Skyscrapers have a skeleton frame constructed of reinforced concrete or steel that is strong
enough to support the weight of a several-story building.
§ Skyscrapers are tall and have several floors that are used by people for business or pleasure.
§ Skyscrapers have elevators that transport people from floor to floor.
§ Skyscrapers’ heights are wider than their bases.
§ Have pairs of students search the Internet or magazines to find pictures of skyscrapers to print
or cut out and share them with the class.
§ Discuss some challenges civil engineers face when building skyscrapers, such as supporting the
weight of several floors and making them strong enough to withstand the force of wind. Discuss
some solutions they use to overcome the challenges.
DO
§ Tell students they will be working in groups to plan and build a freestanding skyscraper that is as
tall as possible, support the weight of a rubber ball on the top floor, and can withstand the force
of wind.
§ Divide the class into small groups of five or six.
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§
§
§
§
§

Have the groups peruse the materials available and plan how they will build a tower using some
or all of them.
As the groups build the towers, encourage students to evaluate their design and rebuild if
necessary as they proceed.
Students take notes and, if possible, photos during the design and building process.
Have the groups present their finished skyscraper towers to the class.
During the presentation, group members: measure the height of the tower; place a rubber ball
on top of the tower to test its ability to hold weight; and blow on the tower to test its wind
resistance.

Extension STEM Activities for
Skyscraper Day Lessons and Projects
Science: Pulleys and Elevators
One development that paved the way for the birth of skyscrapers was the invention of the safe
elevator. Elevators make it possible for people to live and work in those tall buildings that seem to
touch the sky. Most elevators work just like pulleys. A pulley is a lifting system that works by
combining a grooved wheel and a rope to redirect the force of the pull. Students can easily make
simple pulleys to help them visualize how elevators work by combining an axle, a rope and dowel.
For this project distribute 4 x 6 index cards, a dowel (pencil, chopsticks, skewer), a wheel (an empty
thread spool) and rope (string).
Have students work in pairs to do the following:
§
§
§
§
§

§

Using the index card, create and decorate a 2D or 3D object to be lifted by the pulley. Some
possibilities include a flag, an elevator chair or a box.
To build the pulley, place a pencil or other wooden object through the hole in the empty spool
of thread. Make sure it has enough space to turn easily.
Measure and cut the length of string they will need. A good length is twice the length of the
height from tallest partner’s shoulder to his/her shoe.
Tie the ends of the string together to make a loop and tape the decorated object near the hoop’s
bottom. Place the top end of the loop over the empty spool.
While one partner holds both ends of the dowel object in front of him/her at shoulder length,
the other partner pulls down the string opposite the object to bring the object to the top. Then
use the pulley string to bring it back down.
Partners change places and repeat moving the object up and down using the pulley.

Technology: Skyscraper Spreadsheet Project

In this project students work in pairs to build a spreadsheet. From the data they will graph two
charts, one displaying the date the skyscrapers were built and second displaying the height of each
building.
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Building a Skyscraper Spreadsheet Handout
1890 World Building
1892 Masonic Temple
1894 Manhattan Life
1898 St. Paul Building
1908 Singer Building
1909 Met Life Tower
1913 Woolworth Building

1930 Manhattan Company
1931 Empire State Building
1973 World Trade Center
1974 Sears Tower
1998 Petronas Tower
2004 Teipei 101
2010 Burj Dubai

Note: The Burj Dubai tower will be the world’s tallest building until 2019. The Kingdom
Tower in Jeddah, Saudi Arabia, which is under construction, is scheduled to become the
world’s tallest building.
Use a spreadsheet document in Numbers, Excel, Google Docs or other spreadsheet
program. Follow the first ten steps using the data above:
1.
Type Year in cell A1 and Skyscraper in cell B1.
2.
Highlight column B and format the column width to 2”.
3.
Under Year in column A type the years the skyscrapers became the tallest.
4.
Under Skyscraper in column B type the names of the skyscrapers.
5.
Save the document as Skyscraper Data.
6.
Select and highlight the data in column A and B.
7.
Select graph or chart (depending on the software you are using) from the spreadsheet
toolbar.
8.
Choose the standard bar or column graph. Type the title World’s Tallest Skyscrapers.
9.
When the graph appears drag it by the corners to make it large and readable.
10.
Save and print the graph.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

For the following steps, research and input the height data:
Open the Skyscraper Data spreadsheet.
Type Height in column C1.
Search the Internet to determine the heights for each of the skyscrapers listed in
column B and enter those in column C.
Save the document.
Select and highlight the data in column B and C.
Select graph or chart (depending on the software you are using) from the spreadsheet
toolbar.
Choose the standard bar or column graph. Type the title World’s Tallest Skyscrapers.
When the graph appears drag it by the corners to make it large and readable.
Save and print the graph.
Time permitting; add additional data such as number of stories and locations.
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Math: Empire State Building Run-Up Race

Every year since 1978 runners have competed in an annual race in which they run up the 1576
interior stairs of the Empire State Building trying to be the first one to reach the 86th floor of the
observatory. Many of the invited participants are completing the race to raise money for their
favorite charities. The race statistics for a selection of recent years appears on the next page. The
table displays the winners and their times and provides a wealth of information from which students
can create word problems. Point out that some names are starred showing more than two times
when the race did not include all 86 floors. During the years 1991-1994 the top floors were closed
for remodeling and the racers only raced to the 80th floor. In 2014 a snowstorm prevented the race
from concluding on the observation deck
Begin by writing a few word problems on the board and have the students use the table to solve.
After they understand what to do, divide the class into groups and have them use the information in
the table to solve their own math word problems. What word problems will your students create to
demonstrate their knowledge of math functions?
Sample Word Problems:
The first man to win the race in 1978 was Gary Muhrke. The latest man to win the race in 2015 was
Christian Riedl. What is the difference between their scores?
In 2015 Suzy Walsham became the first woman to win the race six times. What was the difference
between her best time and her worst time? Don’t count her time in 2014 since the runners did not
make it to the observation deck due to a snowstorm.
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Empire State Winner’s List
Here is a partial list of winners. The complete list of winners can be found at:
https://towerrunning.com/empire-state-building-run-up-all-winners.html
MEN
TIME YEAR WOMAN
Christian Riedl
10:16
2015 Suzy Walsham
Thorbjörn Ludvigsen**
10:06
2014 Suzy Walsham**
Mark Bourne
10:12
2013 Suzy Walsham
Thomas Dold
10:28
2012 Melissa Moon
Thomas Dold
10:10
2011 Alice McNamara
Thomas Dold
10:16
2010 Melissa Moon
Thomas Dold
10:07
2009 Suzy Walsham
Thomas Dold
10:08
2008 Suzy Walsham
Thomas Dold
10:25
2007 Suzy Walsham
Thomas Dold
10:19
2006 Andrea Mayr
Rudolf Reitberger
10:24
2005 Andrea Mayr
Rudolf Reitberger
10:37
2004 Andrea Mayr
Paul Crake
9:33
2003 Cindy Moll
Paul Crake
9:40
2002 Kerstin Harbich
Paul Crake
9:37
2001 Cindy Moll
Paul Crake
9:53
2000 Cindy Moll
Paul Crake
10:15
1999 Angela Sheean
Terry Purcell
10:49
1998 Cindy Moll
Kurt König
10:22
1997 Belinda Soszyn
Kurt König
10:44
1996 Belinda Soszyn
Kurt König
10:39
1995 Michelle Blessing
Darrin Eisman*
09:37
1994 Belinda Soszyn
Geoff Case*
10:18
1993 Sue Case
Geoff Case*
09:33
1992 J’ne Day-Lucore
Geoff Case*
10:13
1991 Corliss Spencer
Scott Elliot
10:47
1990 Suzanne Malaxos
Robin Rishworth
11:09
1989 Suzanne Malaxos
Craig Logan
11:29
1988 Janine Aiello
*
**

TIME
12:30
11:57
12:05
12:39
13:03
13:13
13:27
12:44
13:12
11:23
11:51
12:08
13:06
12:46
12:45
12:51
13:23
14:17
12:32
12:19
13:03
11:36
12:42
12:00
11:32
12:27
12:25
13:43

From 1991 to 1994 the race ended at the 80th floor due to construction
Because of weather the race finished indoor at the 86th floor in 2014
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Poetry Lesson for Skyscraper Day:
Skyscrapers
Rachel Lyman Field’s poem Skyscrapers is the perfect poem for National Skyscraper Day
celebrated each year on the third of September. Field wonders how skyscrapers think and feel.
She gives skyscrapers human qualities through her use of personification. As students write their
poems, they will personify and explore their own skyscraper’s feelings and thoughts.
MATERIALS
§ Rachel Lyman Field biography and her poem Skyscrapers
§ Word processing or desktop publishing software or pencil, pens and paper
PLAN
§ Read and discuss Rachel Lyman Field’s biography and poem.
§ Discuss the poem with the following questions.
§ Discuss personification. Where does Field use personification?
§ How does she think the skyscrapers might feel?
§ What is the most interesting line of the poem and why?
DO
Getting Ready to Write
§ During a brainstorming session, encourage students to think of words that describe what
skyscrapers look like. For example: magnificent, powerful, towering
§ Encourage students to use words that describe how skyscrapers feel. For example: lonely tired,
scared, shy, humble
§ Students imagine themselves as skyscrapers as they explore the following questions. Encourage
interesting language and the use of personification.
§ How do you feel as a skyscraper and why?
§ Where are you and what are you doing?
§ How do you feel about the clouds surrounding you?
§ How do you feel about the wind?
§ What do you see as you look around?
§ What do you think of the people making noise inside of you?
§ How do you feel on the weekends or in the evening when all is quiet?
Writing the Poem
Students write a poem in which they become a skyscraper using the personal pronouns like I, me
or mine as they write. Encourage line breaks so that the poem looks like a poem and not like a
story. Have students:
§ Title their poems “Skyscraper.”
§ Begin their poems with where they are. For example: Up high my head beyond the clouds
§ Continue writing the poem telling how you feel, what you see and what you are thinking.
Editing and Publishing
§ Students read and edit poems with partners.
§ Students draw a picture of a tall and thin skyscraper in the margins of their poem.
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Rachel Lyman Field

September 19, 1894 – March 15, 1942
Rachel Lyman Field was born in New
York City but spent much of her
childhood in Massachusetts. She didn’t
have many friends and spent time alone
outdoors often in below zero weather. In
the spring and summer, she observed
animals and flowers and learned how they
lived and grew. In school she was, in
academic subjects, below her grade level
not learning to read until the age of 10.
But surprisingly, Rachel knew how to
write. She excelled in acting, memorizing
poems and writing.
Although she never did well in academic life, she did graduate from high school and
was accepted to Radcliffe College because of her talents in the arts. It was not until
college that Rachel began studying. She wrote children’s plays. These plays were
produced, published and distributed to schools all over the country.
Lyman illustrated twelve of her own books creating black and white cut outs as design
elements on the pages. She also illustrated books by other authors. She won a
Newbery Award and a National Book Award. Her most famous poem, Something Told
the Wild Geese, was made into a song. She also wrote the English lyrics to Maria, which
was used in Disney’s film, Fantasia. Her poetry written primarily for children is very
much enjoyed by adults as well. Field offers a deep and close observation of objects
and nature as she observes and writes about all of her subjects with a unique
perspective.
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Skyscrapers

by Rachel Lyman Field
Do skyscrapers ever grow tired
Of holding themselves up high?
Do they ever shiver on frosty nights
With their tops against the sky?
Do they feel lonely sometimes
Because they have grown so tall?
Do they ever wish they could lie right down
And never get up at all?

Sometimes I just want to be alone
No clouds bumping into me
Watching things go by
I am a skyscraper in the sky
Watching things go by
by Lola 4th grade

Additional Poems for Skyscraper Day
Carl Sandburg, who is known as the Poet of the Industrial Revolution, valued what man can build.
Readers feel the pride and love that Sandburg has towards these tall structures in the following
poems. In Prayers of Steel, the voice of steel prays to God to let it be the material necessary to
construct the skyscraper. As children love to take things apart, they will enjoy imaging the parts that
make up a skyscraper. In the poem, Skyscraper, Sandburg describes one day in the life of a skyscraper
from morning through night. He writes about the “soul” of the skyscraper comprised of builders
and workers. He describes the ecosystem of the building. Have your students describe the ecosystem
of their school in poetic terms like Sandburg.

Prayers of Steel
by Carl Sandburg
Lay me on an anvil, O God.
Beat me and hammer me into a crowbar
Let me pry loose old walls.
Let me lift and loosen old foundations.
Lay me on an anvil, O God.
Beat me and hammer me into a steel spike.
Drive me into the girders that hold a skyscraper together.
Take red-hot rivets and fasten me into the central girders.
Let me be the great nail holding a skyscraper through blue nights
Into white stars.
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Skyscraper
by Carl Sandburg

By day the skyscraper looms in the smoke and sun and
has a soul.
Prairie and valley, streets of the city, pour people into
it and they mingle among its twenty floors and are
poured out again back to the streets, prairies and
valleys.
It is the men and women, boys and girls so poured in and
out all day that give the building a soul of dreams
and thoughts and memories.
(Dumped in the sea or fixed in a desert, who would care
for the building or speak its name or ask a policeman
the way to it?)
Elevators slide on their cables and tubes catch letters and
parcels and iron pipes carry gas and water in and
sewage out.
Wires climb with secrets, carry light and carry words,
and tell terrors and profits and loves--curses of men
grappling plans of business and questions of women
in plots of love.
Hour by hour the caissons reach down to the rock of the
earth and hold the building to a turning planet.
Hour by hour the girders play as ribs and reach out and
hold together the stone walls and floors.
Hour by hour the hand of the mason and the stuff of the
mortar clinch the pieces and parts to the shape an
architect voted.
Hour by hour the sun and the rain, the air and the rust,
and the press of time running into centuries, play
on the building inside and out and use it.
Men who sunk the pilings and mixed the mortar are laid
in graves where the wind whistles a wild song
without words
And so are men who strung the wires and fixed the pipes
and tubes and those who saw it rise floor by floor.
Souls of them all are here, even the hod carrier begging
at back doors hundreds of miles away and the bricklayer who went to state's prison for shooting another
man while drunk.
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(One man fell from a girder and broke his neck at the
end of a straight plunge--he is here--his soul has
gone into the stones of the building.)
On the office doors from tier to tier--hundreds of names
and each name standing for a face written across
with a dead child, a passionate lover, a driving
ambition for a million dollar business or a lobster’s
ease of life.
Behind the signs on the doors they work and the walls
tell nothing from room to room.
Ten-dollar-a-week stenographers take letters from
corporation officers, lawyers, efficiency engineers,
and tons of letters go bundled from the building to all
ends of the earth.
Smiles and tears of each office girl go into the soul of
the building just the same as the master-men who
rule the building.
Hands of clocks turn to noon hours and each floor
empties its men and women who go away and eat
and come back to work.
Toward the end of the afternoon all work slackens and
all jobs go slower as the people feel day closing on
them.
One by one the floors are emptied. . . The uniformed
elevator men are gone. Pails clang. . . Scrubbers
work, talking in foreign tongues. Broom and water
and mop clean from the floors human dust and spit,
and machine grime of the day.
Spelled in electric fire on the roof are words telling
miles of houses and people where to buy a thing for
money. The sign speaks till midnight.
Darkness on the hallways. Voices echo. Silence
holds. . . Watchmen walk slow from floor to floor
and try the doors. Revolvers bulge from their hip
pockets. . . Steel safes stand in corners. Money
is stacked in them.
A young watchman leans at a window and sees the lights
of barges butting their way across a harbor, nets of
red and white lanterns in a railroad yard, and a span
of glooms splashed with lines of white and blurs of
crosses and clusters over the sleeping city.
By night the skyscraper looms in the smoke and the stars
and has a soul.
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