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NOTE TO THE

TEACHER
Welcome to Transportation! If you are new to Gather ‘Round Homeschool, I wanted to take a few moments to
explain the philosophy, the backstory, and the how behind this curriculum and approach.

Who am I?
My name is Rebecca Spooner. I have no special accreditation, and I have no certificates
of qualification lining my walls. I am just a homeschool parent like you. I am a
second-generation homeschooler who is following my mother’s footsteps. I have lived
and breathed homeschooling for as long as I can remember. As soon as my kids were
(probably not quite) old enough, I had a schedule and a plan and a full curriculum
prepared for them. I jumped in with both feet, and I floundered and sputtered
and made countless mistakes. Homeschooling my kids was harder than I had ever
imagined: there were so many kids and so many curriculum options to choose from.
Slowly but surely my vision of my kids gathered around me like a flock of little chicks
faded into the realm of naive and impossible. I began a blog and reviewed curriculum and
bounced from one thing to the next (sorry, kids). Eventually, my little blog grew and I began
traveling, speaking, and writing books, and I even wrote my first Bible curriculum: More Than Words.
My dream was to continue with the direction I was in—review curriculum, blog, and write. But all that changed in
early 2019.
It started with a healthy dose of discontent. Why on earth was I settling? I was choosing curriculum that was suiting
my kids but killing me with all the projects and activities and one-on-one (as I bounced from child to child like a
Ping-Pong ball), or I was choosing curriculum that was suiting me and compromising a love of learning to keep my
sanity. No one was winning; this couldn’t be it. One random weekend, as I was praying and asking God, “What
now? What now for my business? What now for our homeschool?” I felt like the question was bounced back at
me: “What if you could teach all your kids together?” I believe that when Jesus said He came to bring life and life
abundantly, He was thinking about our homeschools and families, too. He came to bring life and joy and wonder
and curiosity and love of learning—if we learn anything from scripture, it is that God is unpredictable and wild and
adventurous and exciting. He cares about our homes and He cares about our relationships with one another. With
that one question and with my pencil poised, the entire vision for Gather 'Round Homeschool was born.
One unit that ties in all your subjects for all your kids, Tailored, customized, easy, a launchpad for
adventure and learning, kindle for the fire, and above all else: all about Him and all for Him.
Within one month, we were taking preorders for something I was still working out in my head, and we now launch
a brand-new unit every single month.

We also have mini units, a team of writers and designers and illustrators and proofreaders, and an entire
community of over 10,000 families standing with us. This is not just a mom making this—this is an entire
community creating a curriculum that is working for a vast variety of homeschoolers with a huge scope of styles
and needs. And you have just taken the first step in seeing what taking the pressure off and letting
love of learning back into your homeschool can do!
			

What is the Gather ‘Round difference?

I have personally tried and used or looked at nearly every curriculum on the market, and I can tell you there is nothing
like this to even compare to. The closest model or style that comes close to explaining Gather ‘Round is a unit study.
We take one topic and we tie all subjects into that topic. We cover nine or more subjects in every unit. Even a single
page can cross over into two-to-three subjects: science, geography, history, social studies, spelling, writing, Bible, art,
grammar, and more! However, unlike any other unit study out there, instead of merely adapting for older or younger
students, we created six student notebooks to go with each Teacher’s Guide. These student notebooks span the
ages from preschool all the way up to high school and blend in targeted, leveled, and age-appropriate lessons and
projects that meet individual needs. We do not put ages on the notebooks to give you discretion to place your child
where you feel they fit best. The levels and their recommended age ranges are as follows:
• Pre-reader: 3–5 years old (any student not yet reading)
• Early Reader: 6–8 years old
• Early Elementary: 8–10 years old
• Upper Elementary: 10–12 years old
• Middle school: 12–15 years old
• High school: 16–18 years old
We bring in Charlotte Mason elements: a feast of education, narration, art,
summation and memory work, and—best of all—no busywork! We also heavily bring in unschooling principles with
child-directed learning based on themes or topics that interest them and tie in connections. But for moms with lots of
kiddos, we also bring in a core principle to make the one-room schoolhouse flow more smoothly and help your kids
work more independently, and I call this the Gather 'Round difference. Let’s see it in action with a typical day!

A day with Gather ‘Round Homeschool
Read from the Teacher’s Guide (10–20 minutes)
Call all your children, young and old, to gather around and listen to today’s lesson. The lessons are engaging and
full of bright pictures and activity breaks to help hold interest. If you want, you can have your students color their
picture or take notes in their notebooking page while they listen. The more rabbit trails and discussions you have, the
longer this time can take. But remember, you’re snuggled on the couch in your pjs, sipping tea or coffee, so everyone
is relaxed and chill.
Have your students work in their student notebooks (30–60 minutes)
Once you have read from the Teacher’s Guide, each student will pull open their student notebook and work on the
lessons. Each notebook has about five pages per day.

These will include pages like . . .
SEATWORK
Every week has a seatwork page that gives options for
scripture copywork, spelling lists, habit trackers and
more! This page is removable so it can be pulled out of
the student book and referenced all week!

Notebooking
A great way to write written narrations about what they learned,
draw pictures, or take notes while they listen. These sometimes include
geography or art projects, as well.

Science
Science pages might include some reading and questions, a visual
science experiment, or a research and discovery page to learn more
about an animal or process.

Social Studies
Social studies pages could be about trade and economy,
cultures, people groups, immigration, music, missionaries,
or anything else that can be tied in to the lesson!

History
History lessons might include reading about a historical
figure or time period and discussing it and how it impacts
us today.

geography
Geography is built into the lessons wherever possible. From
identifying and coloring in the younger levels, to labeling and
researching in the upper ones, geography is constantly reviewed in
all our units.

Grammar
Grammar in a unit will often focus on one key concept and bring in
multiple rules (for example, comma rules or capitalization rules).
This mastery approach is repeated in other units and built on
through the progression of levels.

Writing Project
From writing postcards to learning how to write an essay or story to
making a travel journal or comic book, we bring in monthly projects
that will help grow your budding writers, no matter their levels,
without overwhelming them! Transportation focuses on writing with
good descriptions using adjectives and adverbs. Students will learn
about the parts of a story with actionable steps to create their own
short story, and then present it at the end of the unit.

Bible
Bible pages are throughout our units. There might be a
missionary story or Bible story that connects to the lesson that
day, and there are even some personal reflection questions
throughout the unit for older students.

Art
Coloring, painting, shading, sketching, doodling, and more!
We try to give the framework and leave space for you to take
these art lessons as far as you want, depending on your child’s
interests.

So how long does it take?

How long this takes depends on you and your kids. If time is short, you can easily finish all your subjects in 1 1/2–2
hours. Just add math and you’re finished! If you have the time, you can use this as a jumping point to go deeper,
to research, to go on field trips and adventures, and to find videos and have rich discussions, and do this all day!
There are accompanying resources to help facilitate this: cookbooks, cursive writing notebooks, and additional
resources yet to come! There is also a Facebook group where we post resources for each unit into a file. You can find
this at http://facebook.com/groups/gatherroundhomeschool, ask your questions, and get help from other users of the
curriculum.

Is this enough?

Obviously, I believe in this or I wouldn’t be selling it and creating it. But ultimately, you have to decide that for yourself
based on your goals and expectations. It takes trust. Trust that love of learning will accomplish more than
force-feeding information. Trust that the connections in these units will mean more to your kids than individual
subjects carefully separated into the little cubicles of their minds. Rest in the fact that the less pressure you have and
the more time you have, the more you can jump into whatever strikes your fancy and do those things you’ve always
wanted to but never had time for. This is your moment. Lay down the comparison for one month, and let’s just bring
it back to the family couch. Gather 'Round, kids—this month is going to change everything.
May God bless your homeschooling this month. May the creator of creativity inspire you and give you fresh vision
and motivation and excitement in your home. May this month bring you closer to gather as a family and spark deep
conversations that stick. And may God use what is truly His to draw you and your kids even closer to Him.
Love,

FACEBOOK PAGE: www.facebook.com/gatherroundhomeschool
FACEBOOK GROUP: www.facebook.com/groups/gatherroundhomeschool
INSTAGRAM: www.instagram.com/gatherroundhomeschool
DOWNLOAD OUR APP: https://homeschool.disciplemedia.com

Scope + Sequence
Teacher’s Guide
bible
•
•
•
•
•

Genesis 3:21
Matthew 28:16–20
Garden of Eden
Noah’s Ark
Adam + Eve

Geography
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Armenia
London
Mount Carmel, Israel
Paris, France
Dakar, Senegal
South America
Saudi Arabia
Osaka, Japan
Shanghai, China
Jasper National Park
Wisconsin
Wuhan, China
Mount Stanserhorn, Sweden
Swiss Alps
Madeira, Portugal
Queenstown, New Zealand
The Great Lakes
Nile River
Egypt
Harsewinkel, Germany
Breganze, Italy
Mediterranean Sea
Ellis Island, New York
Britain
France
Abu Dhabi
North American tundra
Mount Rosa, Switzerland

history
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Armenian shoe
Domesticating animals
First wheel
Pacific Islanders
Ellis Island, New York
London Metropolitan Railway
The Tube
World War I
Mark I
Challenger 2
Archimedes
Elisha Graves Otis
Jesse Reno
Enzo Ferrari
Ferruccio Lamborghini
Joseph-Armand Bombardier
Robert Goddard
The Alaskan Gold Rush
Balto and Togo
Ken and David Warby
Vikings
Railroads underground
First electric train
Werner von Siemens
Subway tunnels as bomb shelters
Invention of the tank
Invention of the elevator
Louis Chiron
Hypercar
Ferrari insignia
Captain Chesley Sullenberger III (Sully)
Richard Browning
Industrial Revolution
March 16, 1926: first rocket launch
Invention of hovercraft
Sir John Thornycroft
Sir Christopher Cockerell
Ancient Greece fire departments
Ancient Egyptian snorkels

social studies
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Relay race
Big Bud 747 tractor
Combines
Picking assistant
Agrarian society
The Earthrace
Circumnavigating
The Seawise Giant
The Spirit of Australia
Trade via boat
Exploration via boat
Immigration via boat
Demographics
The Moscow Metro
Subways
The Chunnel
Funicular
Devel Sixty
Dune buggies
Dirt bikes
Dakar Rally
Military tanks
Air Force
Apache AH64
Navy
The Supply
Elevators
Escalators
Umeda Sky Building
New World Daimaru Department
Store
Bugatti Chiron
Ferrari
Lamborghini
Commercial airplanes
Flight 1549
Jet suits
Terra Bus
The Ice Angel of Wisconsin
Snowmobiles
Snowbikes
Shinkansen bullet trains
Shanghai maglev

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Wuppertal Schwebebahn
Parts of a train
Lunar Reconnaissance Obiter
Orion
The International Space Station
War of the Worlds
Sled dog teams
Ostrich riding
Horse transportation
Domesticated elephants
Hovercrafts
Air Cushion Vehicles
Jet packs
Police
FBI
Firetrucks and ambulances
Bagger 293
Litter
Safety standards
City planning
CropCare PA1600 Picking Assistant
CLAAS Lexion 8900
Fendt Ideal 10
Greathead Shields
Tunnel Boring Machine
Manual transmission
Armed forces
Drakart Scorpion 4x4
F-15EX
USS Zumwalt
Camels in the military
Guinness World Records
Currency conversion
Most expensive cars in the world
Emirates Boeing 777
Rolls Royce Trent 900
Airbus A380
CityHawk
Lockheed SR-71 Blackbird
Gravity flight suit
Types of tires
Punctuality
Eco-friendly transportation
NASA
Soyuz capsule
H-ELP
Male vs. female elephants
Amphibious vehicles
Russian Zubr ship
Hoverboard
RCMP
SWAT
Bearcat G2
Big Wind
EMS
Construction careers +

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

apprenticeships
Underground mining
Quarries
Electric vehicles
Tesla
Infrastructure
BelAz 75710
Liebherr LTM 11200-9.1
Telescoping cranes
Coronavirus hospital
Swiss Francs
CabriO
Shotover jet
Orbit wheel
Hyperloop
Elon Musk
Tesla Roadster
X1 Explorer E-Bike
The SeaBubble
Rinspeed sQuba
Submarines
Seabreacher
Etihad Airways Residence
Hummer limousine
Flying Fox yacht
Maharajas’ Express India Train
Virgin Galactic
Expensive travel

Science
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Wheel and axle
Diesel engine
Gasoline engine
2-stroke vs. 4-stroke engines
Combustion engine
Biofuel
Pulleys and counterbalance
Counterweights
Horsepower
6-cylinder vs. 8-cylinder engines
Hydrogen fuel cells
Mach speed
Traction
Electromagnetics
Voltage
Resistance
Pitch
Diesel vs. gasoline
Desert climates
Sandstorms
Supersonic
Shock factor
Bailong elevator
Vertical Take Off Landing (VToL)
Weight distribution

•
•
•
•
•
•
•
•
•
•
•
•
•

Aerodynamics
Magnetic forces
Levitation
Steam engines
Peripheral jet air systems
Ballistics
Hydraulics
Pneumatics
Pneumatic tubes
Electric currents + circuits
Buoyancy
Archimedes’s principle
Thrust

optional Life skills list
• How to plan a trip (Lesson 1)
• The difference between gasoline and diesel
fuel (Lesson 2)
• Plan a cruise (Lesson 3)
• Plan a trip from London to Paris (Lesson 4)
• Look up different funiculars around the
world (Lesson 4)
• How to change a tire (Lesson 5)
• Military Requirements (Lesson 6)
• What do when you get lost (Lesson 7)
• Book a hotel stay (Lesson 7)
• Buying a car (Lesson 8)
• Plan a trip by plane (Lesson 9)
• How to check tire pressure and general tire
maintenance (Lesson 10)
• Plan a trip by train (Lesson 11)
• Compare train travel to car or bus travel
(Lesson 11)
• How to navigate using the stars (Lesson 12)
• Identifying constellations (Lesson 12)
• Buying and caring for an animal (Lesson 13)
• Getting a car unstuck from mud or snow
Lesson 14)
• Calling 911, knowing your address (Lesson
15)
• Make an emergency evacuation plan
(Lesson 15)
• Work together on a home project (Lesson
16)
• Visit a construction site and try to identify
the vehicles (Lesson 16)
• Discuss tourism and economy and your
country’s relationship with tourism (Lesson
17)
• Electrical safety (Lesson 18)
• How to change a lightbulb or battery
(Lesson 18)
• Explore electrical circuits inside a household
item -older students (Lesson 18)
• Water safety (Lesson 19)
• Making a travel budget (Lesson 20)
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Supplies include an atlas or globe, a pencil, colored pencils, watercolors or paint (optional), a Bible, resources for research
(books, Internet, etc.), and blank pieces of paper for older students (or a computer for paragraphs, articles, and essays).

Lesson 1:

Lesson 3:

homemade clay or playdough
2 paper plates

clear glass or jar
water
marker
tape
items that will sink or float (i.e. pebbles, paper clips,
erasers, etc.)
die

Pre-Reader

Early Reader

homemade clay or playdough
2 paper plates
edible wheel and axel suggestions: pretzel rods,
candy canes, slim jim, cookies, cucumber slices,
marshmallows
Optional activity: 4 paper plates, water bottles, cups,
ping pong ball
Early + Upper Elementary

edible wheel and axel suggestions: pretzel rods,
candy canes, slim jim, cookies, cucumber slices,
marshmallows
Optional activity: 4 paper plates, water bottles, cups,
ping pong ball
Optional activity: wagon, wheelbarrow, heavy item
Middle School

Optional activity: wagon, wheelbarrow, heavy item
Lesson 2:

All Levels

Early Reader + Early Elementary

Upper Elementary

3 clear glasses or jars
water
marker
tape
items that will sink or float (i.e. coin, pebbles, paper
clips, etc.)
Lesson 4:

Early Reader - Middle School

Option 1: ruler, eraser, paperclips
Option 2: 2 cups, straw, cucumber slice, toothpick,
marshmallows
Lesson 5:

Early Reader + Early Elementary

1 egg

Optional activity: bread recipe (choose your favorite or
Lesson 6:
try something new)

Pre-Reader - Upper Elementary

1quart milk or cream carton (or use cardboard to make
your own three sided container)

2 ballpoint pens
tape
objects for transport (coins, rubberbands, paperclips,
etc.)
rolls of paper (calculator paper, toilet paper, or long
stips of butcher paper, etc.)
Lesson 7:

Early Reader - Middle School

dice
pencil or wooden dowels
string or yarn
counterweight (washers, coins, etc.)
toilet paper tube or small cardboard box
Lesson 10:

Early Reader + Early Elementary

square dish
flour
a toy animal, something with small feet
paper
tape

Lesson 13:
Early Reader - Upper Elementary

heavy object (block, book, etc.)
towel or sheet
small object
string or yarn
wagon or cart with wheels
Lesson 14:

Pre-Reader - Early Elementary

ballon
cotton towel
plastic shopping bag
Optional: electric fan
Upper Elementary

2 styrofoam plates
dry, cotton dishcloth
Lesson 16:
Early Reader - Middle School

Upper Elementary

paper
dish of water (can use the sink)

2 L plastic bottle
long straw
water
lump of clay or dough
Optional: small seed or bead

Middle School

Lesson 18:

cereal bowl
water
ground black pepper
liquid soap
a toothpick
Lesson 12:
Pre-Reader - Early Elementary

Option 1:
an empty 2L bottle
vinegar
baking soda
a board with a screw in it
corkscrew
Option 2:
toilet paper or paper towel roll
construction paper
glitter
tin foil
rocket decorations of your choice

Pre-Reader - Early Elementary

string or pipe cleaners
glitter glue
small objects to represent lightbulb, battery, and switch
Upper Elementary - High School

Small light bulb (flashlight or nightlight, 12v bulb works
best)
2 AA batteries
aluminum foil
tape (regular clear tape works)
Lesson 19:
Pre-Reader - Upper Elementary

Dough
paper towel tube
LEGO®, or anything you can build with
Paper towels
Duct tape (optional)
Weights (similar-size pebbles, coins, other equalweight objects, etc.)

Transportation
book + resource list

how to use this list:
Pre-Reader: Picture Books
Early Reader: Books You Can Read Together
Early Elementary: Books for Grades 2–4
Upper Elementary: Books for Grades 4–6

These books are not required for this unit. They are just given as
suggestions for further, age-appropriate and leveled reading. Use
this list or find books to assign your kids on your own shelf at home!

Middle School: Books for Grades 7–8
High School: Books for Grades 9–12

Lesson 1: the story of transportation
Modes of Transportation: ABC Book of Rhymes by Sarah Mazor
Things That Go by Smriti Prasadam-Halls
Go, Go, Go! by Ron Cohee
Oh, the Places You’ll Go! by Dr. Seuss
A Journey Through Transport by Chris Oxlade
Transportation in My Neighborhood by Shelly Lyons
The Impact of Travel and Transportation by Nancy Dickmann
Follow the Link: A Journey Through Transportation by Tom Jackson
The Time Machine (Classic Starts) by H.G. Wells
West Like Lightning by Jim DeFelice
Transportation Stories by Pat Perrin
Around the World in 80 Days by Jules Verne
Lesson 2: on the farm
Grandpa’s Tractor by Michael Garland
Milk: From Cow to Carton by Aliki
Machines on the Farm (Machines at Work) by Sian Smith
John Deere’s Powerful Idea: The Perfect Plow by Terry Collins
Combines (Casey and Friends) by Holly Dufek
Harvesters Go to Work by Jennifer Boothroyd
Robot Farm (The Magic School Bus Rides Again) by Samantha Brooke
Charlotte’s Web by E.B. White
Eli Whitney and the Cotton Gin (Inventions and Discovery) by Jessica Gunderson
Legendary Farm Tractors: A Photographic History by Andrew Morland
The Grapes of Wrath by John Steinbeck
Lesson 3: on the water
Ship in a Bottle by Andrew Prahin
Across the Sea by Ruth Homberg
Spectacular Ships by Editors of Kingfisher
Stickmen’s Guide to Watercraft by John Farndon
The Finest Hours (Young Readers Edition): The True Story of a Heroic Sea Rescue by Michael J. Tougias
The Famine Ships by Edward Laxton
Robinson Crusoe by Daniel Defoe

Lesson 4: under the ground
Subway Ride by Heather Lynne Miller
New York City Subway Trains by New York Transit Museum
The Chunnel (Great Idea) by Stuart Kallen
The Cricket in Times Square by George Selden
The Chunnel: The Amazing Story of the Undersea Crossing of the English Channel by Drew Fetherston
London’s Underground: The Story of the Tube by Oliver Green
Lesson 5: on the sand
My Papi Has a Motorcycle by Isabel Quintero
Marvelous Motorcycles by Tony Mitton
Dirt Bikes by Matt Doeden
Why Oh Why Are Deserts Dry? by Tish Rabe
Deserts by Gail Gibbons
Dune Buggies (Off Road Vehicles) by Kenny Abdo
The Mouse and the Motorcycle by Beverly Cleary
To Dakar and Back: 21 Days Across Africa by Motorcycle by Lawrence Hacking
Ultimate Speed: The Fast Life and Extreme Cars of Racing Legend Craig Breedlove by Samuel Hawley
Lesson 6: in the military
Aircraft Carriers: A 4D Book by Matt Scheff
Military Helicopters (Mighty Military Machines) by Ryan Nagelhout
I Survived the Battle of D-Day by Scholastic Paperbacks
US Navy Ships vs Japanese Attack Aircraft by Mark Stille
Humvee at War (At War Series) by Michael Green
Lesson 7: no more stairs!
Escalators (How It Works) by Kelli Hicks
What Is a Pulley? by Lloyd G. Douglas
Going Up! by Sherry J. Lee
Let’s Find Pulleys by Wiley Blevins
Elevators (Engineering Wonders) by Tracy Maurer
Going Up! Elisha Otis’s Trip to the Top by Monica Kulling
The Elevator Family by Douglas Evans
Otis: Giving Rise to the Modern City by Jason Goodwin
Lesson 8: the world’s supercars
First 100 Trucks and Things That Go Lift-the-Flap by Roger Priddy
Axel the Truck: Rocky Road by J.D. Riley
Go, Dog, Go! (I Can Read It All By Myself, Beginner Books) by P.D. Eastman
Pete the Cat’s Family Road Trip by Kimberly & James Bean
Full of Beans: Henry Ford Grows a Car by Peggy Thomas
Honda: The Boy Who Dreamed of Cars by Mark Weston
Who Was Henry Ford? by Michael Burgan
The Pushcart War by Jean Merrill

Maker Comics: Fix a Car! by Chris Schweizer
Henry Ford: Young Man with Ideas by Hazel B. Aird
Henry Ford – Auto Tycoon by J.R. MacGregor
Lesson 9: in the air
Goggles: The Bear Who Dreamed of Flying by Jonathan Gunson
Where Do Jet Planes Sleep at Night? by Brianne Caplan Sayres
Budgie the Little Helicopter by H.R.H. The Duchess of York Ferguson
Helicopters (Amazing Vehicles) by Sarah Tieck
National Geographic Readers: Planes by Amy Shields
Who Was Amelia Earhart? by Kate Boehm Jerome
Who Were the Wright Brothers? by James Buckley Jr.
Candy Bomber: The Story of the Berlin Airlift’s “Chocolate Pilot” by Michael O. Tunnell
Fly Girls: The Daring American Women Who Helped Win WWII by P. O’Connell Pearson
Nerves of Steel: How I Followed My Dreams, Earned My Wings, and Faced My Greatest Challenge by
Tammie Jo Shults
Higher Steeper Faster: The Daredevils Who Conquered the Skies by Lawrence Goldstone
Lesson 10: in the cold
Pinkalicious and the Amazing Sled Run by Victoria Kann
Biscuit’s Snow Day Race by Alyssa Satin Capucilli
Search & Rescue (Survival Squad Series) by Jonathan Rock
Snowmobile: Bombardier’s Dream Machine by Jules Older
Making Tracks: How I Learned to Love Snowmobiling in Maine by Matt Weber
Lesson 11: On the Tracks
The Little Engine That Could by Watty Piper
I Saw an Ant on the Railroad Track by Joshua Prince
Flynn Saves the Day by W. Rev. Awdry and Richard Courtney
National Geographic Readers: Trains by Amy Shields
Speedy Trains by Editors of Kingfisher
How Trains Work by Lonely Planet Kids
Connecting the Coasts: The Race to Build the Transcontinental Railroad by Norma Louise Lewis
Iron Rails, Iron Men And the Race to Link the Nation by Matthew W. Sandler
Lesson 12: in outer space
DK Readers L2: Spaceships and Rockets by DK
Space Exploration for Kids: A Junior Scientists’ Guide to Astronauts, Rockets, and Life in Zero Gravity
by Bruce Betts Ph.D.
50 Space Missions That Changed the World by John A. Read
Elon Musk and the Quest for a Fantastic Future Young Reader’s Edition by Ashlee Vance
Rocketry: Investigate the Science and Technology of Rockets and Ballistics by Carla Mooney
Apollo 13 (Totally True Adventures) by Kathleen Weidner Zoehfeld
To Space & Back by Sally Ride, Susan Okie
Flying to the Moon: An Astronaut’s Story by Michael Collins

Lesson 13: animal power
An Elephant in the Backyard by Richard Sobol
Dog Team by Gary Paulsen
Biscuit Goes to School by Alyssa Satin Capucilli
Avalanche Dog Heroes: Piper and Friends Learn to Search the Snow by Elizabeth Rusch
The Bravest Dog Ever: The True Story of Balto by Natalie Standiford
Arctic Freeze (Race the Wild #3) by Kristin Earhart
War Horse by Michael Morpurgo
Lesson 14: on . . . nothing
If You Had a Jetpack by Lisl H. Detlefsen
Jetpack Giraffe Around the World by David Cunliffe
Let’s Go by Hovercraft by Anders Hanson
What Would It Take to Make a Jet Pack? by Anita Nahta Amin
Billy Sure Kid Entrepreneur and the Haywire Hovercraft by Luke Sharpe
Capsized in the Solent by Richard M. Jones
The Great American Jet Pack by Steve Lehto
On a Cushion of Air: The Story of Hoverlloyd and the Cross-Channel Hovercraft by Robin Paine
Lesson 15: in an emergency
Emergency Vehicles (Inside Vehicles) by Rod Green
Rescue Vehicles (Be An Expert!) by Erin Kelly
Swat Teams (Careers for Heroes) by Anne Forest
Heroes to the Rescue (DK Readers) by Esther Ripley
Lesson 16: at the construction site
The Construction Alphabet Book by Jerry Pallotta
Giant Vehicles by Rod Green
I Stink! By McMullan
Go, Go, Trucks! by Jennifer Liberts
Dig, Scoop, Ka-boom! by David Gordon
The Berenstain Bears Big Machines by Mike Berenstain
Mega Machines (DK Readers) by Deborah Lock
Construction Equipment for Kids by Melissa Ackerman
Moving Heavy Things by Jan Adkins
Robotics! 25 Science Projects for Kids by Carmella Van Vleet
Lesson 17: you gotta see this!
Here to There (National Geographic Readers) by Jennifer Szymanski
Transportation Around the World (Adventures in Culture) by Eleanor O’Connell
Self-Driving Cars (A True Book) by Katie Marsico
The Future of Transportation by Jun Kuromiya
Flying Cars: The True Story by Andrew Glass

Lesson 18: on the current
Who Was Nikola Tesla? by Jim Gigliotti
The Magic School Bus and the Electric Field Trip by Joanna Cole
Elon Musk: Tesla, SpaceX and the Quest for a Fantastic Future by Ashlee Vance
Lesson 19: under the water
Submarines and Submersibles by Deborah Lock
Military Submarines (Inside the Military) by Martha London
Civil War Sub: the Mystery of the Hunley by Kate Boehm Jerome
Submarines, Secrets, and a Daring Rescue by Robert J. Skead
Twenty Thousand Leagues Under the Sea by Jules Verne
Lesson 20: the world’s most expensive trips
Littleland Around the World by Marion Billet
Little Traveler Board Book Set by Mudpuppy and Erica Harrison
How to Make an Apple Pie and See the World by Marjorie Priceman
Flat Stanley: His Original Adventure by Jeff Brown
The Innocents Abroad by Mark Twain
other resources
The Travel Book by Lonely Planet Kids
Everything & Everywhere: A Fact-Filled Adventure for Curious Globe Trotters by Marc Martin
National Geographic: Journeys of a Lifetime by National Geographic
National Geographic Little Kids First Big Book of Things That Go by Karen de Seve
How to Draw Cars, Trucks, Planes, and Other Things That Go! by Dylanna Press
The Lonely Planet Kids Travel Book by Lonely Planet Kids
Cars, Trains, Ships, and Planes: A Visual Encyclopedia of Every Vehicle by DK and Smithsonian Institution
The Big Book of Airplanes by DK
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RECITATION

Matthew 28:16–20 ESV
Now the eleven disciples went to Galilee,
to the mountain to which Jesus had directed
them. 17 And when they saw him they
worshiped him, but some doubted. 18 And
Jesus came and said to them, “All authority
in heaven and on earth has been given to
me. 19 Go therefore and make disciples of all
nations, baptizing them in the name of the
Father and of the Son and of the Holy Spirit,
20
teaching them to observe all that I have
commanded you. And behold, I am with you
always, to the end of the age.”
16
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the story of transportation

Thank you, Jesus, that you are faithful
to guide, lead, and direct us. You
can use even the hard things in our
lives to teach us and help to grow our
character. You are weaving our story
today as you wove the story of history.
Help us to see you in our lesson today,
and fill us with wonder as we learn
and explore together as a family.

Long ago, before our traffic-jammed highways existed or we launched ourselves through the air in metal tubes
with wings, we walked. Our mode of transportation (the thing we used to get from one place to another) was
simply the two feet God gave us. The problem was, these feet got tired! They were slow, they got blisters, and
children everywhere complained that their feet hurt. The earliest people in our history books did not live in
established villages and towns. Instead, they were nomads, meaning they traveled and
settled wherever there was food and water. When the weather changed or the food
disappeared, they packed up their camp and traveled to find another place to settle.
Somewhere along the way, someone grew tired of carrying all their gear.
While being frustrated or discontent might feel like a bad thing, it is often just the
spark needed to inspire creativity, launching us out of our comfort zones. This is
precisely what happened in the story of transportation. Like a giant relay race, people
took the baton of innovation from the ones who had come before them and made
the idea even better. Let’s see it in action!

activity break
If you have young kids, consider watching a video of a relay
race to help illustrate this metaphor and talk about what this
metaphor means. Understanding passing the baton is a fun
way to help teach that some ideas grow on one another over
time, rather than coming from one single person.

teacher’s guide LESSON 1
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Self-Transportation (AKA the human foot) 4000 BC
The first foot walkers might have walked on their bare skin for quite some time (ouch). The
truth is, however, we don’t have history books that tell us when the first form of the shoe
was developed. The Bible tells us that God taught Adam and Eve how to use
animal skins to make clothes (Genesis 3:21). Maybe He taught them how
to make shoes, as well. One thing we do know is that shoes have been
found and dated as early as 3500 BC, in Armenia. It probably didn’t
take Earth’s first people very long to discover that they had to
protect their method of transportation (their feet) or else
they would be stuck in one place, vulnerable to
danger.
QUICK PAUSE
Do you know where Armenia is located?
Take a moment to look it up!

Animal Helpers 4000 BC
The earliest mention of people’s relationships with animals begins in the
Bible. First, Adam was in charge of naming and caring for the animals in
the Garden of Eden. We also see Noah take care of an ark full of animals.
God obviously cares for His creatures. He has instilled that same love
for His creation within His people. It’s totally possible mankind has been
domesticating (taming) animals even longer than
historians think. Regardless of
when it started, somewhere
along the way, people learned
they could raise animals so
that they did not fear them and
use them to help carry the load.

teacher’s guide LESSON 1
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Things Get Rolling 3500 BC
Imagine something round rolling down a hill. Sometimes the best discoveries happen
by sheer accident, and I like to imagine that someone long ago saw something like
a rogue apple rolling down a hill, had a lightbulb moment, and the wheel was
born. Later, someone else may have thought, “What if I put two round wheels
on an axle (a stick, beam, or log) so that I could carry things on it?” Generation
to generation, the idea baton was passed, being picked up and improved upon
by someone else. Perhaps the wheel led to the axle, which led
to building a platform on that axle tin order to carry things.
Someone’s great great grandson might have thought,
“Why not put a horse on the front?” While someone else
had the idea to add an emergency break. Seats were added, wagon
covers were built, engines were invented, wood turned to rubber and metal, and
our ideas of transportation grew with each passing generation.

Hey, it floats! 4000 BC
About the time mankind put wheels to the road, they also
discovered that some things could float in the water. Pacific
Islanders ventured hundreds of miles in outrigger canoes, which were
basically early sailing ships that looked like a huge canoe holding an arm out
for balance. In the Middle East, Egyptians began to use the Nile River as their
mode of transportation, which connected villages for trade. Civilizations sprang up
near water because waterways were like ancient highways. If one civilization established
themselves in the north and another in the south, the river allowed them to easily travel
back and forth for socialization or trading goods.
The need for transportation began to change. In the early days, transportation was simply a way to move
people or heavy loads. Transportation later fueled trade between people groups, allowing them to work
together to share their resources and gain wealth. It also meant that people could fight for what they
needed. Around 1550 BC, it’s believed that the
Phoenicians hopped on board their ships,
that were propelled by a crew of oarsmen,
and plunged into battle and warfare.

teacher’s guide LESSON 1
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Old and New

All you have to do is take a look in a garage to see how
far transportation has come over the years. However,
many of the new ideas from thousands of years ago are
still used today. People use animals to pull carts and plow
fields. They still push around wheelbarrows and people
even carry people today! We continue to use wheels
and axles, and ships still bob up and down in the
salty ocean water. However, wood and stone have
been replaced, ideas have been made better, and
now we can choose from a huge variety of ways to
RICKSHAW
get from point A to point B. We wouldn’t be where
we are today without studying the past and thinking
of how we can improve it to help create the future! We
are incredibly privileged to live in a time when so many ideas have gone before us to pave the way.
Let’s take a look at some of the ways transportation has changed over time!

palanquin

Can you picture yourself lounging on a traveling bed while
people carried you through the streets of your town? Litters were
used for thousands of years to carry wealthy or important people.
Four people would take the poles and carry the person through
the streets as gently as they could. While
this would not be an ideal method of
transportation for the men carrying the
litter, it was much smoother for the person inside.

evolution of the wheel

palanquin

The first wheels, however, created a bumpy ride for the
passenger. They were often made of stone or wood and bounced and
jarred on rocks or sticks that were in the way. Over time, the wheel has changed drastically. The rubber we use
today is more flexible and wooden spokes have been replaced by metal rims. We’ve not only changed the design
of the wheel, but the vehicles they carry, as well. Can you think of all the things in your life that use wheels? Dollies
to move furniture, skateboards, toys for babies, and the pizza cutter are just a few things that use wheels in a
unique way.

teacher’s guide LESSON 1
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activity break
Look up some of the common problems with wooden wheels
and axles in old wagons and carts. What problems do we run
into even now with rubber tires?

Looking Forward

While we just took a meandering tour through history, this is not a history unit. Sometimes we have to look back
to appreciate where we are today. Throughout the coming weeks, we are going to study the amazing world of
transportation that is all around us. We are going to discover the most bizarre, most expensive, fastest, strongest,
and wildest modes of transportation in the world. Our Language Arts focus is all about words being a vehicle for
our imaginations. We’ll focus on adjectives, making pictures in our minds, and developing a story that captures
its audience in the same way that these incredible machines are going to pull us in.
If you like machines and knowing how things work, this unit is for you. However, even if you think transportation
is not your thing, it is my hope that we can use words as a vehicle to help you see transportation in a new way
and spark your interest and imagination. Hop on board! Let’s take a trip to see some of the most fascinating
and unique machines in the world, and let’s see what connections we can make to everything around us in the
process.

STUDENTS

Throughout this unit, each lesson will have an optional
life skill at the end that will help students put into practice
what they learned. The aim of these sections is to instill
confidence and important life skills in students no matter
their age! Today, talk about how to plan a trip. See how
many modes of transportation you might use to cross
your continent or even go around the world!
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
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Lessothenstory1 of

transportation

WHAT’S

• D AY AT A G L A N C E •
PAGE 4 EXPERIMENT Students will learn about wheels and axles.

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 2 LANGUAGE ARTS Students will learn about

Younger students will create edible wheels and axles, while
older students will research how they work.

PAGE 5 BIBLE Students are learning about perseverance from

James 1:2–4. Younger students will play a game, while older
students will reflect and write answers.

character descriptions in a story.

PAGE 3 GRAMMAR Students each have a grammar page today. You
can find this in the front of their student books. These pages are
designed to be done three days in a row with daily practice.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking
transportation: the way to get from one place to
another
Early Reader: Draw or write: boat, plane, car
Early Elementary: Name it: 1. boat 2. plane 3. car

page Describing Characters
2 Early Reader: 1. animal 2. Pat 3. fat, black, happy

Early Elementary: 1. animal 2. Pat 3. fat, black, happy, fluffy

upper elementary–High school
page Notebooking
1 Define it: Transportation is the thing we use to get us

from one place to another (i.e. cars, planes, trains, etc.)

page perseverance
5 High School

Define it: Steadfastness: firm and unwaivering
Perseverance: continuing on despite difficulty
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2

All knowledge and wisdom comes
from you, Jesus. Help us to hear and
understand what we read today. We
invite you, Holy Spirit, to be in this
room and to fill our hearts with your
peace and joy as we learn together as
a family. Bind us together in unity. In
your name we pray, amen.

on the farm

Some of the largest and throatiest engines in the world are found in the middle of nowhere. Past the city lights,
deep in the country where tall brown grasses sway in the wind, there is a farmer driving a beast of a machine.
These vehicles are made to haul; some of their engines are bigger than a small car! As we learn about some of
the vehicles used on a farm, pay close attention to their purpose, and take notes about what you discover in your
student notebooks!

tractors

The first thing you’re likely to find on any farm is a tractor. These can range from small lawn tractors to massive
boxes on wheels. Tractors are used for all sorts of things
depending on the type of farm. One of the main things they do
is haul (or pull things). Tractors haul plows to soften the soil,
seeders to plant seeds, sprayers to spray fields, or balers to
bale hay or straw. Have you ever seen a farmer’s
field of hay? For a moment, let’s imagine one.
Some farmers have fields that are hundreds,
even thousands, of acres. They seem to go
on and on as far as your eyes can see, just
like how the ocean appears to have no end.
The larger the tractor, the more area the
farmer can plant or harvest at one
time. This is why you might
see a smaller tractor on a
small piece of land while
larger fields require larger
machines. These machines
are not cheap to buy or to
run! But as any farmer will tell
you, time is incredibly important.
tractor
Crops do not wait, weather does not hold, and
harvest time comes whether you’re ready or not. Let’s
take a look at the largest tractor in the world to see what we can discover.
teacher’s guide LESSON 2
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The largest tractor in the world is one of a kind. It was built in
1977 in Montana, USA and has had only three owners over
the years. Being the biggest tractor in the world means that it
was used for the biggest and hardest job: deep ripping. Deep
ripping is when a tractor pulls a trailer that has large metal
hooks like teeth. These teeth churn the soil deep in the ground
(12–18 inches, 30.48–45.72cm) so that crops will grow better.
The ground that far down is very hard and compact, so it takes
a lot of horsepower to pull through the dense dirt and rocks and
the Big Bud 747 was made for the job. With nearly 1000 HP
(horsepower), this engine has a lot of power. It takes diesel fuel in its 1,000
plow
gallon (3,785.41 L) tank and weighs about 100,000 pounds (45,359 kg)
when its tank is full. You might need a ladder to get into the cab which is about 14 feet (4.27 m) high, but you
won’t have to worry about any tight turns as this behemoth only drives about 8 mph (13 km/h). Named after the
famous 747 Boeing airplane, this tractor is still in use in the state of Montana (at the time of publication).

pit stop
Look up pictures of the Big Bud 747. Then, if you’d like, look up your local
gas prices and see if you can figure out how much it would cost to fill up a
1,000 gallon (3,785.41 L) tank.

Combine

combine harvesting wheat
teacher’s guide LESSON 2

Next up on the farm is the combine. This magnificent
machine is used to harvest grain. It has three main functions:
reaping (cutting), threshing (beating to separate the grain),
and winnowing (blowing or removing the chaff). Like a giant
lawnmower, the front part pulls in the grain stalk toward the
cutter blades. The grain then travels up toward the threshing
section where it is beaten and shaken to separate the grain
from the chaff. The grain is collected and when the tank is full,
it spits it out into a grain cart. The leftover pieces of chaff and
stalk come out of the back of the machine where they might
be baled or collected for animal bedding—comfy. These
machines have large headers (the round part on the front
that cuts and feeds the stalks into the machine) that can get
up to 60 feet (18.29 m) wide!
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At the time of writing this unit, the largest combine in the world is the CLAAS Lexion 8900, built in Harsewinkel,
Germany. With combine harvesters, size, power, speed, and capacity are the things that set them apart from
the competition. How much grain can it hold before needing to offload? How many acres can it process in an
hour? The CLAAS Lexion 8900 can process about 20 acres per hour (8.09 hec); 5+ acres (2.02 hec) more than
other combines, saving farmers valuable time and money. A close second is the up and coming Fendt Ideal 10,
manufactured in Breganze, Italy. This is a brand new machine to the world of agriculture. It stands out not so
much because of its size (which is nearly the same as the CLAAS LExion 8900), but rather because of its unique
design. The Fendt Ideal 10 is the first combine in the world to offer joystick steering. With a black, sleek design
it looks a bit like an army tank driving through golden fields of grain. These machines are incredibly expensive,
and to help support the agriculture industry many countries offer farm status to allow discounts on equipment,
property taxes, and the feed related to their farm. If buying the combine itself is not something on your radar, you
can get a toy replica of the Fendt Ideal 10 for
about $300!

Picking Assistant

Okay, we’ve talked about
some of the biggest and
most powerful machines in the
agriculture industry. . . what about
the most unique? Perhaps one of
the most bizarre things you might
find on a farm is the picking
assistant. What do weeding,
picking berries, and harvesting
carrots and potatoes all have
in common? Each of these tasks
requires the worker to bend down for long hours in
Picking Assistant
the relentless sun. Over time, people noticed that this
was hard on people’s knees, backs, and necks; not to
mention, it was hot and sometimes miserable work. Someone somewhere had a genius idea: what if you could
lay down on your stomach (like a massage table on wheels) and reach down to pick or weed? Over the years, the
designs of these unique little inventions have adapted and changed. Some people have made their own out of
a steel frame and wheels, while others have manufactured them to be sold. There are even some that are solar
powered and self-propelled, meaning they can move slowly down the rows of plants on their own. Many have
a canopy over them to offer shade and protection from the elements or a light so that work can continue even
when the sun goes down.

pit stop
Look up the CropCare PA1600 Picking Assistant. If you’d like,
watch a video to see how it works. Do you think this could make
farms more productive? Do you think it is worth the money?
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Diesel vs. Gasoline

On a farm, most of the equipment runs on diesel, a type of fuel that is specific to certain types of engines. Diesel
engines produce more energy, for less cost. They are known for being a bit slower, but are better for hauling and
power (which is key on a farm). Let’s finish our lesson today by learning a little bit about the mechanics behind
these two engines.
Have you ever heard of a 2-stroke or 4-stroke engine? Most cars, trucks, and large tractors have 4 steps (known
as strokes) to get them running. One of these steps is combustion, which is like a small explosion when something
ignites or lights on fire. While both diesel and gasoline engines have 4 strokes, they operate a little bit differently.
In a gasoline engine, the fuel is mixed with compressed air (air that is under a lot of pressure), and then it is lit
up with a spark plug. Because fuel is flammable, the spark from the spark plug lights it on fire. In a diesel engine,
there are no spark plugs needed. Instead, the air is compressed separately. The air is under so much pressure that
it gets really hot (about 1000ºF, 530ºC). When the diesel is added, the temperature of the air causes the fuel to
ignite.

1. Intake

2. compression

3. Power

4. exhaust

Big Engines for Big Jobs

think about it
Does your vehicle take gasoline or
diesel? Which is more expensive
to fill? Which is more expensive
to fix? If you’d like, talk about it
around the dinner table!
teacher’s guide LESSON 2

We have learned about just a few of the different vehicles
that are used on a farm, each with a unique purpose to
make farming more efficient. Years ago, before cities
and transportation and trade and groceries stores, most
people had their own farm as the means to feed their
family. This is called an agrarian society, one where much
of the population was involved in the agriculture of farming.
These farms were not as big as they are today, but were
still a lot of work because they had to provide for the needs
of a family for the entire year (plus, people did not have
the equipment we have today).
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In the past 500 years, transportation has transformed the way we live and operate. Farms have grown into
massive enterprises because they are no longer providing just for themselves, but rather for whole cities! Farmers
raise huge crops and herds, and send out their food in massive trucks and trailers all over the world. Ships can
take this food and deliver it across the ocean to other countries where they might trade it for exotic fruits or spices
that cannot be grown locally. As farms have been forced to grow, so has the equipment. Trucks and tractors,
trailers and balers, lifts and excavators, are all forms of transportation that have a unique function to help
farmers keep up with the heavy demands of this industry.

STUDENTS

Understanding the difference between gasoline and
diesel is a life skill that could save your engine from a
new driver driving up to the wrong fuel pump. Take
some time to discuss the pros and cons of diesel and
gasoline engines and the effects of using the wrong
type of fuel accidentally.
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
seatwork and grammar in the front
of your notebooks as well.

TEACHERS

Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
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Lessotransportation

on the farm

WHAT’S

• D AY AT A G L A N C E •
PAGE 3 HISTORY + SCIENCE Students will learn about horsepower

PAGE 1 NOTEBOOKING Students will use

and figure out how much horsepower your family vehicles
have.

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 4 SCIENCE + SOCIAL STUDIES Students will learn about the

process of turning wheat into bread, and they have the option
of making bread.

PAGE 2 LANGUAGE ARTS Students will write their own
character description.

PAGE 5 SCIENCE + HEALTH Students will learn about good and bad
posture.

• ANSWERS•

Middle School
page history + science
3 Fill in the blanks: James, steam, horsepower

High School
page history + science
3 torque: the measure of force that causes an object to

rotate on its axis
RPM: revolutions per minute; how quickly something
rotates
horsepower = Torque x rpm (revolutions per minute)
divided by 5252

page science + social studies
4 Harvest: the process of gathering crops

Threshing: the process of beating grain to remove the
stalk and the chaff
Winnowing: using air or wind to blow away the chaff;
this used to be done through shaking and/or tossing the
grain high into the air so that the wind could remove it,
but now is often done through blowing air
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3

Thank you, Jesus, that you are faithful
to guide, lead, and direct us. You
break all the records and delight in our
curiosity and adventure. Help us to
see you in our lesson today, and fill us
with wonder as we make connections
as a family and discover the biggest,
fastest, and most unique vessels on
the water.

on the water

We leave behind the rolling seas of grain to hop on these vessels in the deep, blue sea. We will learn about one
of the largest military ships in the world in Lesson 6, so today we will focus instead on some of the most unique
things you might encounter on the crashing waves. The largest, the fastest, the strangest—these boats are
record-breaking! Buckle up your life jacket and let’s go!

The Earthrace World Record

Our first vessel was originally named The Earthrace. It was created to show bio fuel in action, and ended up
breaking the world record for circumnavigating the Earth in a motorized boat. Unlike the diesel engines we
learned about yesterday, The Earthrace was designed to use both diesel and biodegradable diesel alternatives,
like vegetable oil, that are better for the environment. This incredible boat was designed to be fully submersible,
able to dip underwater up to 23 feet (7 m), and it can even crash through walls of waves! Built in New Zealand, it
had two fin-type arms that made it look incredibly futuristic and unique. While its first attempt to circle the globe
was met with failure when it had mechanical troubles and crashed into a fishing boat, its second try was a huge
success. The Earthrace was able to go around the world in just over 60 days!

MY Ady Gil (formerly Earthrace)
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However, the story of The Earthrace wasn’t over! The owner of the boat, Captain Pete Bethune, listed his speedy
ship for $1.5 million and sold it to a man named Ady Gil who repurposed it for marine conservation. The newly
minted Ady Gil underwent a facelift. It was painted black and received an armor of Kevlar® for its new mission to
the icy waters of the Antarctic. The Ady Gil’s crew was captained by a man with great experience—former owner,
Captain Pete Bethune. They partnered with an organization called Sea Shepherd to fight against Japanese
whaling efforts, and it was here that the Ady Gil met with its tragic end. There are conflicting stories, law suits,
and controversy over what happened that fateful day when a Japanese whaling ship and the Ady Gil faced off.
There are even some videos showing its final moments. Regardless of who was at fault or what happened, the
Japanese ship crashed into the hull of the Ady Gil, ripping off the front of the vessel. The crew was able to jump to
safety just in time and call for help. There are ongoing campaigns to finance Earthrace-2.

The Largest Ship in the World

If you have ever seen a cruise ship up close at a port, you know just how large a boat can get. They are by far
some of the largest and heaviest ships in the world. They require huge machinery to build and are made to hold
thousands of people. On a cruise ship, the very experience of travel is the whole point. Luxurious pools, three
course meals, running tracks, theatres, spas, live music, luscious gardens, and more make these ships a vacation
destination all on their own! These floating cities might seem like the biggest ships possible, but there are even
bigger ships sailing the high seas.
The Seawise Giant was the largest ship ever built at about 1,500 feet (458 m) long—longer than the Empire State
Building is tall! This ship was built as an oil tanker, and she delivered: carrying over four million barrels in a single
trip! In 1988, during the Iran-Iraq war, the tanker was bombed and sunk to its watery resting place off the coast
of Iran, becoming the biggest shipwreck in the world! While most had probably given up on this bohemoth of
the seas, it was bought by a group of people in Norway, who had her recovered and repaired in Singapore. The
Seawise Giant was renamed multiple times in her life, eventually being passed off as a permanent storage barge
of sorts. Can you imagine driving such a massive boat? Would you find it easy to steer something so huge? While
the ship was giant and her capacity was unmatched, she was difficult to maneuver. Eventually, the decision was
made to scrap her for parts. The job took 18,000 people, and, like the remains of your plastic water bottle, her
metal was repurposed into new ships that are on the sea today.

tanker
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A Plane On the Water?

You might assume that the fastest boat in the world is something brand new to the market. As time progresses,
so does technology, and records are broken often with advancing innovation. However, the record for the fastest
boat in the world has been held for 40 years! None of our current technology can beat it. Meet the Spirit of
Australia, the boat that created a new world record in 1977. Up until this time, the world record for the fastest
boat was held by an American man named Lee Taylor. He designed a boat that reached 284 mph (458 km/h)
and cost about $1 million USD to build. Ten years later, Ken Warby decided to try and beat it.

SPIRIT OF AUSTRALIA
Ken Warby didn’t have millions of dollars, so he used spare military surplus parts. He built his boat by himself,
in his backyard, out of wood, and his jet engine cost only about $65. It looked surprisingly like a jet airplane on
water. It overcame the previous record by a landslide at 317 mph (511 km/h). Forty years later, Ken and his son,
David, created the Spirit of Australia II, and they are trying to beat their previous record.

pit stop
Look up some pictures of the Spirit of Australia or the Spirit of
Australia II. What is different between them? What kind of jet
engine is in the Spirit of Australia II? Can you find the cost of this
boat? Why do you think there are more building and safety
standards now as opposed to the standards just 40 years ago?

History of the seas

Have you been on a large boat? Have you paddled in a canoe, drove in your car onto a ferry, or stayed on a
cruise ship? Why do we use boats? How have they changed our world? Ocean transportation has made three
importatnt things possible: trade, exploration, and immigration (in that order). From the first time a boat’s hull
gracefully skimmed across water, ships began expanding our world. They carried large groups of people and
large amounts of cargo across long distances. They rocked and rolled with the wildness of the sea and enticed
daring seafarers. Ship-making became a craft and ship-sailing became a lifestyle. Let’s take a look at the ebbs
and flows of sea transportation.
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TRADE
Civilizations always cropped up along bodies of water, since water was essential for survival. What they
quickly learned was that water could be a highway! Water connected people and it was much easier to
trade goods if you could get those goods to float. Some of the very earliest ship-based trade happened up
and down the Nile on Egyptian boats. These flat-hulled ships navigated the crocodile-infested waters and
reeds and eventually helped unite an entire kingdom. To the north, the Persians and Mycenaeans used
the Mediterranean to cruise the perimeter of Europe and Africa to expand trade. Fast forward hundreds
of years, and when land-based trade was cut off between Europe
and Asia, countries took to the seas to ferry their goods to one
another. These ships were usually galley ships, meaning
they had a crew of men below deck propelling the vessel
with oars. Galley ships typically had a flat or shallow
hull. This helped them navigate the channels and
inlets of the Aegean Sea,
which is an extension of the
Mediterranean. Around 1000
AD, the Vikings in the north
developed ships for raiding and
pillaging. Their long, narrow
vessels could both traverse the
open sea as well as slip up a river to
attack an unsuspecting village.

Exploration
1450 AD started the golden years of ship building. Rich kings
and queens paid for bigger, stronger vessels. Hulls grew more
rounded and deeper, and shipwrights added more masts
and larger sails to harness the power of the wind for long
voyages. As countries tried to connect via (or by the means
of) the sea, they stumbled across something even better:
land they’d never seen before! The likes of Ferdinand
Magellan, Sir Frances Drake, Christopher Columbus,
and James Cook began to travel the world. They
sailed clipper ships or repurposed naval vessels
known as brigade ships, which were vessels
strong enough to sail the Seven Seas. There
was one problem with these ships, though:
without wind, they were essentially
useless. In the early-1800s, sailing ships
were equipped with steam engines so that
when winds died down, the engine could power the
ship onward.
teacher’s guide LESSON 3
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Immigration
Once ships could cross the ocean more efficiently, businessmen saw an opportunity to begin transporting
passengers. Less than 50 years after steamships started cruising across the Atlantic, ocean liners
burst onto the scene. They were bigger, better, and stronger with hulls of iron, massive steampipes,
and propellers instead of sails. Ships no longer needed the elements—they could power through them
instead—and this gained the confidence of travelers. As ocean liners advertised luxurious travel between
continents—journeys that now took days instead of months—this also drew the attention of men and
women who had little in their pocket but big dreams in their heart. Immigrants crammed into the lower
decks of ocean liners and made the journey to the United States in hopes of a new start. Just a few
floors above their cramped quarters, rich travelers moved about in roomy cabins and dined in elegant
restaurants. Both classes of people were separated by just a little space, but there was hardly ever a visual
that better represented the great financial difference between these two groups. Regardless, it’s plain to
see that the introduction of transportation by ship radically changed the demographics, or groups and
populations, of many countries.

Look it up!
Ellis Island in New York processed 15 million immigrants during its 62 years
of operation. Every single immigrant represents someone crammed on board
an ocean liner arriving from overseas. That’s a lot of passengers! Look up Ellis
Island on a map or find pictures of it today. You can also look up the stories of
immigrants who were processed there!

STUDENTS

Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
seatwork and grammar in the front
of your notebooks as well.

Have students not only plan a cruise, but
practice comparing prices to get the best
deal! This might require taking a different
route or cruise line, but ask students if they’d
rather save money or opt for their ultimate
destination?
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Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
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WHAT’S

• D AY AT A G L A N C E •
and explain the principle in their own words and/or show it in
action.

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 4 SOCIAL STUDIES Students will explore the process of

setting a world record. Older students will either research,
write, or plan how to go about setting a new record or
research the steps for certification by the World Record
Academy.

PAGE 2 LANGUAGE ARTS + READING Students will

practice descriptive language skills. They will
develop and describe characters using adjectives to help the
reader picture the scene.

PAGE 5 HISTORY Students will discover reasons some immigrants

feel pushed out of their country or reasons they feel pulled to
another country. Older students will research and/or interview
a person to learn about their first-hand experience with the
immigration process.

PAGE 3 SCIENCE Students will learn about water displacement.

Younger students will experiment with objects that sink or float
(noting water levels), while older students will define terms

• ANSWERS•

Early + Upper Elementary
page
1

High School

Notebooking

page social studies
4 1. research

List it: trade, exploration, immigration

2.
3.
4.
5.
6.
7.
8.
9.

page history
5 Push: the country I live in is dangerous; I cannot find a

job in my country; the leaders in my country are not fair
or kind; I cannot worship God
Pull: there are lots of jobs in the new country; the
country has fair leaders and rules; the country is safer
for my family; in the new country, I will have freedom of
religion

submit world record attempt application
receive approval
officially start world record attempt
receive official record attempt kit
set new record
submit new world record
receive confirmation
receive the World Record Certificate

Middle + High School
page
1

Notebooking
List it: trade, exploration, immigration

page science
3 volume: the space that a solid, liquid, or gas takes up
mass: the amount of matter an object has
displacement: an object’s overall change in position
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4

Thank you for giving us hope. No
matter how dark the tunnel, how
bad the day, how deep the valley,
you never leave us nor forsake us.
Help us to turn our eyes and hearts
toward you today, to see your light in
the middle of our circumstances, no
matter what those might be. And help
us to experience your joy in the midst
of our trials and frustrations, even as
we do our school together today. We
invite you into this place Holy Spirit
and ask you to teach us new and
incredible things!

under the ground

Over time, our world has grown and swelled on the surface. People have come together in cities and built
skyscrapers, roads, neighborhoods, and overpasses. More people move to areas where there are jobs and
amenities, which causes traffic to increase, homes to grow closer and closer together, and space to become
limited. City builders and developers expand the city toward the outskirts of town. The outskirts become engulfed
by the city like a giant game of Pac-man, causing the borders to expand and the city to grow even more. Growth
is good, but it is a constant battle to provide roads, airports, and public transportation to keep up with a rising
population. Rush hour traffic might mean that instead of taking 20 minutes to get to work or school, it now takes
two hours.
Even with the best planning, growth can cause problems. Each new building and each new lane of highway
requires maintenance. New potholes form, painted lines fade, netting needs to be put up on the side of an
eroding mountain, buildings need to be updated, and parking garages need to be added. Entire organizations
are needed to maintain a booming metropolis. Creative thinking is required to come up with unique solutions to
traffic problems.

bangkok, thailand
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What if we made a new surface?

The idea of going underground is not a new one. In fact, the
first underground railway was built in London in 1863—nearly
200 years ago! The first underground tunnel itself was started
20 years before that. It was a way to transport things underneath
the River Thames. Unfortunately, the men who started building
it ran out of money, so for many years it was used instead as a
pedestrian tunnel and a tourist attraction while other tunnels
were built. With the invention of the steam engine, the first
underground train started chugging down the dark, enclosed
tracks as part of the London Metropolitan Railway. This was
an incredible feat, but was not without its problems. Can you
imagine what it was like waiting for a train in an underground
tunnel filled with dirty, coal-burning steam? Without fresh air
and proper ventilation, many people got sick from the toxic
fumes and smoke during the 45 years these trains operated.
There had to be a better, healthier way.

first electric locomoti
ve

The world’s first electric train was created by a man named Werner von Siemens only 16 years
later, but it still had a long way to go. When you picture an electric train do you think of subways
and skytrains zipping along? Well this one went about as fast as a horse-drawn carriage and had
open carts for passengers to sit in. He proposed a plan to build an elevated railway in Berlin, but people
feared it would affect their property value. The plan didn’t go through. About 10 years later, tunnels were
rebuilt to host the new electric train. The Tube (the name of the London underground subway) continued to
expand and improve over the next 100 years and was a model for many other countries around the world. In a
matter of a decade, the subway (underground, electric train) was born

pit stop

How did they build the underground tunnels?
Look up the Greathead Shield. How did it
work? How did it protect the people inside the
tunnels? What would work in a tunnel be like?
How do we build tunnels today?

The Moscow Metro

Now that we understand what a subway is, let’s tunnel underground in Moscow, Russia to see one of the most
beautiful metros in the world: the Moscow Metro. The Moscow Metro began as a combination of carefully drawn
plans and ideas. The spark that prompted people into action was the giant traffic gridlock of 1931. Only four
years later, the first stations were opened. Building was hard and slow, there weren’t enough workers, and they
did not have much experience. However with some time and help, construction continued with the slogan, “A
place for the people.” Each station was unique and some of the most beautiful stations in the world can be found
in the Moscow Metro—boasting towering columns, beautiful paintings, stunning statues, and more! Eventually,
stations became simpler, and the tunnels continue expanding and improving even today.
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The Chunnel

The channel tunnel (chunnel for short) is the longest undersea tunnel in the world: running from England to
France. In 1988, tunnel digging had come a long way from the Greathead Shields that were originally used.
There were now mechanical boring machines called TBMs (Tunnel Boring Machine) that were made to dig and
support a tunnel with the push of a button. Can you imagine? Engineers and mechanics worked together on
a plan, using all of their knowledge and projections to put together an estimation. They figured it would take
about three years to build the tunnel, and that it would cost about €2.5 million. The plan was to have two teams
working at the same time: one from the coast of Britain and one from the coast of France, meeting in the middle.
But things don’t always go quite as we plan, do they?
Not too far into the project, the British were met with a significant challenge they had not anticipated. The
ground was soft and their machines were not prepared for the water. The tunnel leaked in many spots and their
machines had to be waterproofed to move through the wet ground. In the race to meet in the middle, the British
had a rough start. However, they persevered and things began to go more smoothly. They ended slightly in the
lead when the two teams finally met in triumphant celebration after years of hard work. The project ended up
taking double the amount of time and costing 80% more than they had hoped (something you might be familiar
with if you’ve ever done your own home renovations). In the end, the chunnel cost about €12 billion instead of the
projected €2.5 million. Let’s see some quick stats about the chunnel!

The tunnel is
70 feet
(21.33 m)
wide and
50 feet
(15.24 m)
high.

There are passenger
trains and shuttles that
you drive onto with your
vehicles.
There are actually three
tunnels, a smaller one in the
middle is kept available in
the case of an emergency.

Engineers planned large open spaces
that could be used as crossover
passages so that trains could switch to
the other tunnel in case of a problem.

The journey is about 31 miles (50km)
long and takes just over two hours.
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did you know?
Subway stations all over Europe were used as bomb shelters during
the Second World War. During this unique time in history, many trains
stopped running and even little shops popped up underground as people
waited for the attacks to cease.

Something different

Have you ever heard of a funicular? This mode of transportation is designed quite differently. Rather than cars
moving independently on a track, it is made with a cable that has two cars permanently attached to the cable.
This cable goes around a pulley and relies on the two cars being counterbalanced. One is slightly heavier and
pulls the other up while it goes down. These unique inventions are generally used on inclines such as large hills or
mountains and are still in use today!
Carmelit, a funicular that takes passengers up and down Mount Carmel in Israel, is completely underground,
carved into the mountainside. With many steps to get into it and steps to move around in it, it is not the most
accessible mode of travel, but draws many tourists due to its unique design. Once in the car, there are stops
along the way—where you can shop or eat—until it reaches the top or bottom. The total trip takes only about
eight minutes. Like other funiculars, the Carmelit has two trains, one going up and one going down. It isn’t
very fast, running just over 31.07 mph (20 km/h), and it isn’t scenic (since it’s completely underground), but it is
unique!

STUDENTS

As a family, plan a trip from London to Paris.
Choose how you will travel (train, plane, etc.).
Look up how long it will take, and figure out how
much it will cost. Or, if you’d like, look up some
different funiculars around the world.
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
seatwork and grammar in the front
of your notebooks as well.

TEACHERS

Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
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WHAT’S

• D AY AT A G L A N C E •
PAGE 4 SOCIAL STUDIES Students are challenged to think about

PAGE 1 NOTEBOOKING Students will use

green space in growing cities by planning a park. Older
students will research city planning and development.

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 5 BIBLE Students will learn about the underground church
and how the Gospel is proclaimed despite opposition and
presecution. They will focus on Hebrews 13:3, and older
students will also study Acts 4:1–4.

PAGE 2 LANGUAGE ARTS Students will brainstorm for

their writing project focusing on character
development.

PAGE 3 SCIENCE Students will explore counterbalance and the
center of gravity. Older students will build a model of a funicular
and explain the physics behind it.
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Thank you for the wilderness, Jesus,
that reminds us to seek you. Thank
you for taking us through seasons and
challenges that help us to grow our
character and cause our roots to sink
deeper in search of living water. As we
explore the sea of sand today, remind
us that you are the living water that
truly satisfies.

on the sand

Did you know that one-third of the Earth is a desert? Are you picturing sand as far as your eyes can see? Actually,
some deserts don’t have any sand at all! The definition of a desert includes any place with only a certain amount
of moisture or rainfall each year. This means that even areas that are permanently covered in snow, such as
Antarctica, are also considered a desert region. The sand you pictured actually only covers about 20% of the
Earth’s surface. Deserts are considered inhospitable to life. This doesn’t mean that nothing can live there; lizards,
camels, snakes, a variety of unique cacti, and many other plants and animals make these interesting regions their
home. Instead, it means that it presents some significant challenges, such as a lack of water and gritty soil (sand)
that many plants cannot grow in. These challenges apply to the vehicles we drive, as well.
Transportation that is not specifically made for a desert environment often doesn’t last long. Can you think of
what problems a desert environment might have on a vehicle? The coarse sand and blowing dust gets into the
engine and wears down the parts faster. The tires slip and slide on the shifting surface of the sand, and they can
even dry and crack in the blistering heat. Manufacturers have had to creatively consider these things, but they
have come up with some unique vehicles made specifically for this environment. Dune buggies, tanks, dirtbikes,
4x4s, and trucks have all been fitted for the challenging conditions to allow for off-roading, exploration, and
sand dune fun. Let’s strap on our sand goggles and masks to discover some of the wildest sand transportation in
the desert.

Devel Sixty

The first vehicle on our list looks like a tank,
but is actually an SUV. The Devel Sixty,
manufactured by a company in Dubai
called Devel Motors, is a pretty wild ride.
You might have heard about a 4x4,
which is a vehicle that has power to all
four wheels. But have you ever heard of
a 6x6? The Devel Sixty has six wheels
and each of them has a powered drive,
making it the ultimate off road vehicle.
It is completely street legal, which isn’t
always the case with vehicles made to drive
on the sand. With a V8 turbo diesel engine, it has
720HP and can go from 0–60 mph (0–95 km/h)
in under six seconds.
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With night vision cameras, winches on both the front and the back, GPS, heated and cooled seats, AC, and
more, you are likely to feel pretty cool driving in this vehicle. The price tag starts at about $450,000, but can go
up significantly depending on how you customize it. Even if the price seems worth it to you, you’ll have to wait for
it! The website says it has a 12 month lead time, meaning they will make it to order according to what you want
and it won’t be fast! It only has six seats inside, so it’s probably not big enough for many homeschool families,
who might prefer to stick with their more affordable family vans.

Dune Buggies

While the Devel Sixty is expensive and completely unique, the vehicles you are most likely to see on desert sand
dunes are dune buggies. These simple machines are usually open and have a roll cage to protect you during all
that wild driving. They have large tires and are often 4x4 to help you get up the slippery slopes. Unlike the Devel
Sixty, which only a few people in the world could probably afford and find use for, dune buggies can be relatively
inexpensive. They are generally off-roading vehicles that are not street legal, meaning you won’t see them driving
down the highway.
The design of the dune buggy is relatively simple. They actually began with people stripping down their cars
to the frame and putting on larger tires to handle the soft sand so that they could drive along the beach. Many
people still build their own dune buggies today, repurposing junk yard machines and frames to rip up sand
mountains and fly down the other side.
While we learn about the biggest and the best, let’s take a minute to look at the Drakart Scorpion X4, retailing
at about $50,000. This four-seater dune buggy is made to be the ultimate in power and speed. It has a manual
transmission, meaning you will have to know how to shift gears in order to man the wheel. The Scorpion has a
wide wheel base. This makes it more stable as it makes sharp turns and scales mountains of sand. The doors
lift like the wings of a bird rather than opening like a regular car door. Originally created as a RWD (rear wheel
drive), it is now available in a 4x4 version. It has all the power it needs to surf the sandy waves of the desert.

dune buggy

Dirt bikes

Perhaps the most well-known off-roader heard whining in the distance, is a good old fashioned dirt bike. These
are a ton of fun to drive, they are inexpensive to buy and maintain, and they give ultimate maneuverability.
While you might see a dirt bike zipping over compact sand, they are less commonly used in the deep peaks of
sand dunes. With only two thin wheels, dirt bikes have a tendency to get stuck in soft ground. Only experienced
riders attempt sand, as it requires a very specific technique to drive on sand so that the wheels don’t get stuck
spinning and digging a hole. It can be frustrating and takes practice, but it is possible and serious off-roaders are
often determined to take on the challenge.
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Dakar Rally

While there are some unique vehicles created specifically for sandy spaces, there are other vehicles that will work
well in these conditions with just a few modifications. Navigating the complicated and sometimes sketchy terrain
of the desert has attracted car enthusiasts and adventurers alike over the years, and this is clearly seen in the
world famous Dakar Rally. The Dakar Rally is a formidable race through the harshest climates. This revved up
rally is open to experts and beginners alike as an opportunity to test their skills. Check out some of the coolest
facts about this incredible challenge.
The Dakar Rally has been running
for over 40 years. The first route was
from Paris, France to Dakar, Senegal
in Africa. Since then it has moved
twice: first to South America and
now it’s held in Saudi Arabia.

The actual length of the race varies from
year to year, but it is usually around
5,000 miles (8,956 km) long. The route
is published and the racers are given
detailed maps to follow along with strict
regulations and requirements.

It costs a lot
of money to
participate in the
rally: $75,000+
depending on
what type of
vehicle you enter.

The race lasts
anywhere from
10–15 days, and
only about 50%
of the contestants
actually cross the
finish line.
It takes up to a year of
preparation to get ready
to participate in the
Dakar Rally. Contestants
must prepare themselves
physically, gather their
gear, plan their travel, and
make sure their vehicles
can withstand the tough
conditions.
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Contestants in each
category race for prize
money and the opportunity
to be sponsored.
The Dakar Rally is the most dangerous race in the world. Almost
every year someone dies from a crash (most commonly in the
motorbike category) or from getting lost in the desert. Each person
is required to carry enough water to survive that harsh desert
climate, GPS, safety gear, and they must trained in the simple
mechanics necessary to repair their bikes or cars, have general
knowledge of first aid, and more.
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Dangers of the Desert

While there are venomous snakes and insects hiding under the rocks of the desert, these don’t pose much of a risk
to someone zooming by at 80 mph (128.75 km/h) in an enclosed vehicle. The most dangerous parts of desert
travel are related more to the climate than the resident wildlife. Let’s take a look at some of the very real risks of
braving this harsh environment.
At the Dakar Rally, food is waiting for you at your daily check stops. Here, you are interviewed, given an
opportunity to seek medical aid if needed, and given food for the next leg of your journey. Riders are exhausted,
but have to take the time to repair their bikes or vehicles before they can rest. Because the rally is well planned,
as long as you follow your map and stay on course, you can be confident that you won’t starve along the way.
However, people who go out in the desert on their own for other reasons don’t have the same luxury. Their
trips must be carefully planned to make sure they can reach the next town before they run out of fuel or water.
They have to carry some basic mechanical tools in case they get a flat tire or run into problems. If they have not
prepared for the journey or planned for the things that could go wrong, they could find themselves in a lot of
trouble.
More important than food, however, is water. Our bodies are designed to live weeks without food in a pinch,
however, they cannot survive more than three days without water. Our cells need water to hold their shape and do
their jobs, our blood needs water to move our cells so our bodies can get oxygen, and our bodies use water to help
regulate their temperature. Without water, living things cannot survive. To make things worse, in the heat of the
desert, we sweat more, which uses up more of our precious supply of water. In something as intense as the Dakar
Rally, where things can go wrong and people can get lost, riders are required to have an emergency supply of
water to sustain them.
Perhaps the largest risk in desert travel is a sandstorm. When the wind picks up, it blows the soft surface of the
sand along with it, creating a wall of sand that you can sometimes see coming toward you from miles away. How
would you feel if you saw a wall of sand coming your way? Just as sand getting into a vehicle’s engine can cause
trouble, sand in a sandstorm can get into your eyes and lungs, making it difficult to see and breathe. Protective
helmets are par for the course. If you can manage to cover your face with a mask and hunker down until the storm
passes, would you be able to find your way after the high winds of the sandstorm have erased all the tracks? Many
people have become disoriented and lost in sandstorms. They are a danger to take very seriously whether you’re
racing through North Africa or surfing the sand dunes of your local desert.

STUDENTS

Do you know what to do if you get a flat tire?
Look up how to change a tire and discuss what
might happen if you were stranded on the side of
the road. What should you do to be safe? What
tools do you have in your car? Go and find them,
and talk about how to use them.
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Open up your notebooks and
complete today’s assignments. Don’t
forget to work on your seatwork
and grammar in the front of your
notebooks as well.

TEACHERS

Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional activities
in the front of the Teacher’s Guide.
o n th e s a n d
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WHAT’S

• D AY AT A G L A N C E •
PAGE 4 SCIENCE Students will learn how glass is made. Older

PAGE 1 NOTEBOOKING Students will use

students delve deeper to explore the process of making
windows and mirrors while defining applicable terms.

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 5 BIBLE Deserts can be a place of trials and testing. God

doesn’t take us out of the hard times, but He provides for us
in them so we can grow stronger in our faith and character.
Younger students study Genesis 21:8–21. Older students add
1 Kings 17:1–7, Matthew 4:1–11 and
Matthew 3:1–6.

PAGE 2 LANGUAGE ARTS Students will read various
excerpts to analyze the stories’ settings.

PAGE 3 GRAMMAR Students each have a grammar page today. You
can find this in the front of their student books. These pages are
designed to be done three days in a row with daily practice.

• ANSWERS•

middle + high school cont.

early reader, Early + Upper
Elementary
page
1

page bible
5 1. Hagar was sent away to the desert; it would have

Notebooking
Mojave

been a trial. God provided for her and her son with a
well of water.
2. God told Elijah to flee to the desert during a time
of severe drought. He provided for him by sending
meat by ravens and a brook for water.
3. The Holy Spirit led Jesus to the wilderness to be
tempted three times. After Jesus stood against the
temptation, angels ministered to Him there.
4. (High School): John the Baptist lived in the
wilderness for some time. We don’t know how long,
but he learned to live off the land as seen by what he
ate and how he dressed. God provided locusts and
honey for John to eat.

Arabian
Australian

Sahara

page language arts
2 Early Reader + Early Elementary: 1. outside 2. the
night 3. shining

middle + high school

page notebooking
1 Section 1: North America: Mojave or Great Basin; South

• GRAMMAR•

America: Atacama; Asia: Arabia or Gobi; Africa: Sahara of
Namib; Australia: Australian (Great Victorian)

Fix it: busy, noisy, crowded, rumbling, bright
Show it: 1. yellow 2. tall 3. busy

page science
4 crystalline solid: a structure of molecules, atoms, and/or

ions that hold together in an ordered arrangement
amorphous solid: a solid that does not have an internal
structure; the opposite of crystalline
supercooled liquid: a liquid that is brought below its
freezing point and therefore cooled without officially
becoming a solid; this allows a crystalline structure to form
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Early Elementary
Fix it: busy, noisy, crowded, rumbling, bright
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Jesus, thank you for the people that
have sacrificed so much for the sake
of freedom. Thank you that you
are our greatest defender, the one
who goes behind and before us and
always protects us. Help us remember
to put on your armor, rather than fight
on our own in the spiritual battles that
rage all around. We ask you to fill this
place with your presence and peace
today.

in the military

When you think of military vehicles, what comes to mind? The crawler tracks of a tank clawing through the dirt?
Stealthy submarines? The zig-zag of a helicopter packed with people and gear? The military is home to some of
the biggest, strongest, and most innovative machinery in the world. While each country is structured differently,
the military is generally made up of at least three main branches: the navy (water), the air force (air), and the
armed forces (ground). Each of these forces fight and travel in different environments, requiring specialized
equipment and expertise. Let’s take a look at some of the amazing machines the military uses, and see how they
help to serve their country.

Tanks

A tank is an armored vehicle that is made with two
purposes in mind: to carry a large gun and to protect
the soldiers who are manning it. As the name suggests,
it is a metal tank that holds between three-tofive people inside who can drive, operate the
guns, command, or load ammunition.
Soldiers have to have mechanical
training so that they can fix their own
tank if something goes wrong. Over
time, incredible advancements
have been made
to improve the
original
idea of
the tank
and make
it what it is
today.

military tank
teacher’s guide LESSON 6
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The first tanks began to appear shortly after the steam
engine was invented. Originally, they were simply armor
that went on the outside of a vehicle. However in WWI,
there was a need for something bigger, stronger, and more
stable. Much of the war was fought in trenches, which were
large ditches where regular vehicles couldn’t travel. Eventually,
people began putting armored vehicles on top of continuous
tracks that were able to go over very rocky terrain. With this,
the Mark I tank was born. This tank was designed not only to
cross trenches and go over barbed wire, but also to protect
the soldiers inside. The British army ordered 100 of these early
tanks in 1916. Like so many ideas and inventions, it took time
and practice to figure out how to improve tanks to make them
faster, stronger, bigger, and more effective in battle.

british mark I tank

The Challenger 2

While the Challenger 2 is not the newest or the most modern, it
is still known as one of the best tanks in the world. Originally created in 1998, it is used primarily
in the UK and has also been improved upon over the years. The new Black Knight even has night
vision capabilities! The Challenger 2 has a 120 mm gun that has some of the best long-distance
range and target acquisition in the world. It can find a target up to 6 miles (10 km) away! The diesel
engine is 1,200 HP and the tracks are made to go over nearly any terrain. This tank has heat vision,
protection from biological, chemical, and nuclear weapons, and chobham armor; which is made from layers of
ceramic, steel, nylon, and titanium. The gun on top is made to turn 360º, giving the gunner maximum visibility.
It’s nearly impossible to sneak up on this tank!
In 1999, the Challenger 2 cost about $5.3 million. With new technology and a changing economy, we can
assume that the cost is much higher today. These tanks are not cheap to run or fix. They go through
extensive training exercises and tests over various terrain to make
sure they are up to the challenge. Even so, things break down and
the tracks can fall off. When that happens, it requires even larger
tanks to pull it out again, like a tank tow-truck! These tanks are
so enormous (weighing 137, 000 lbs. or 62.5 tonnes!) that they
have to be transported by ship or railway. Rarely, they can be
loaded into the back of an air force plane, though few planes
are equipped to handle the crushing weight of these mammoth
machines.

challenger 2
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While tanks are still being manufactured and developed today,
other countries are retiring them and choosing to spend their
money and use their intelligence in other ways. Many believe
that the time of physical warfare has gone; that modern battles
will be fought through money, bioweapons, and more. What
do you think?
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Air Force

From massive transport carriers to zooming supersonic jets, and everything in between, the air force takes to
the skies. Some of the fastest and most advanced planes in the world belong to the military. Each specialized
plane serves a unique purpose. Huge carrier planes with deep bellies carry vehicles, troops, and supplies across
the ocean. Fighter jets battle in the air, twisting and turning, looping and scooping, and dropping weapons
from above. Helicopters are made to get into tight spaces without a runway. They can maneuver easily and
land nearly anywhere, making them the perfect tool for a secret mission or to come in with medics to get injured
soldiers to safety. In airplane hangars, somewhere off the radar, these incredible machines are created, fixed,
and fitted with weaponry, navigation equipment, and the advanced technology needed to do their jobs.
Have you ever wondered what supersonic means? Sonic means “sound” and super means “especially” or “extra.”
A supersonic jet goes faster than the speed of sound. Unless you know the speed of sound off the top of your
head, that might not mean much to you, so let’s break it down. Sound travels at about 761 mph (1,224 km/h), so
for something to be supersonic, it has to go faster than that! Think about how fast you drive down the highway
and you’ll start to get a feel for the speed we’re talking about. The F-15 Eagle goes about twice the speed of
sound; see if you can do the math to figure out just how fast that is! This fighter jet was manufactured in the
United States for the U.S. Air Force but has been sold to allies, as well. Like the
Challenger 2, over time it has been upgraded and improved. However, if
you can believe it, there are even bigger and better
jets on the market now.

F-15 jet

shock factor

Recently, the U.S. Air Force bought some of the brand new F-15EX models, which
retail for about $80 million each. One hour of flight in these machines costs about
$29,000! Despite the eye boggling price tag, this is actually significantly less than
older models. The F-15EX is able to carry a much heavier load, allowing it to bring
more firepower than any other model before it.

While a supersonic jet is impressive, the Apache AH64 is no less remarkable. This attack helicopter is designed
with stealth in mind. It can move in any direction like a giant dragonfly, and it can fly low to the ground so that it
is under cover. It cost about $35.5 million in 2014. There are many reasons why these machines are so incredibly
expensive.
teacher’s guide LESSON 6
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This helicopter is made for evasion
It maneuvers in tight spaces, finds cover on the ground, and has amazing technology
that helps it avoid being attacked. The sensors and onboard avionics include night
vision, radar, and passive infrared. It also has the ability to avoid radar, jam radar
when they sense it, evade heat seeking signals, and jam infrared signals. It is armored
on all sides with layers of Kevlar® and armor.

this machine is deadly

the cockpit
It fits two people
and is specially
protected with
Kevlar® and bullet
proof glass. Each
soldier is trained to
fly the helicopter
and operate the
weapons.

It can shoot missiles, 30mm
bullets at 625 rounds per
minute, and rocket pods.
Each pilot has a helmet
mounted display that
operates the gun and looks
like a spectacle over their
eye. As the pilot turns their
head, the gun turns too,
allowing them to shoot
faster and more accurately.

Apache AH64 helicopter

Navy

Destroyers, submarines, aircraft carriers, and combat ships are all a part of the branch of the military known
as the navy. These soldiers train for life on (or deep down in) the sea. The most unique, largest, and the most
advanced destroyer at the time of writing this is the USS Zumwalt. It is part of the U.S. Navy. The Zumwalt has
had technical problems on and off and had a bit of a rough start, but
it boasts enough power not just to power itself, but to power itself
and a small city! Unlike the submarines you may be picturing,
its shape is unique. It is tall and
narrow, and all angles and lines,
appearing super stealthy as it
glides through the water.
Despite its difficult
beginnings, the
USS Zumwalt is an
impressive
looking
vessel.

USS Zumwalt
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Let’s finish today’s lesson with an interesting story that takes us all the way back to the beginning of the U.S.
Navy. In June, 1855, a few years before the Civil War, a ship was sent on a surprising mission. The ship, Supply,
was commissioned to go to the Mediterranean to bring back camels to be of service to the military. Lieutenant
David Porter was able to bring back over 30 camels, and the experiment seemed to be a success. The camels
did well in the arid regions of the United States. However, civil war put an end to the project as it was determined
that horses were better suited to war than camels. The camels were released in the desert or sold to zoos and
circuses. In the years that followed, there were some camel sightings, though there weren’t enough of them to
really thrive. From camels to tanks, the military is a great example of harnessing ever-changing technology and
using creative thinking to solve problems, resulting in specialized modes of transportation.

pit stop

Look up some pictures of some of the ships in the navy. What do they
look like? What can they do? Are there any other unique military stories
you can find? Or perhaps you know some yourself?

STUDENTS

Does your country have a military? If you’d like,
look up the requirements for joining the military.
How old do you have to be? What is the time
commitment? What skills are required? Are there
benefits or perks? What are the various roles,
paths, or careers available? Is this something
you’re interested in pursuing someday?
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
seatwork and grammar in the front
of your notebooks as well.

TEACHERS

Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
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in the military

WHAT’S

• D AY AT A G L A N C E •
PAGE 4 HISTORY Students will learn about WWI, where it was

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

fought, and why trenches were used. Younger students will
answer questions about the reading, and older students will
research the modes of transportation used.

PAGE 5 ART Students will follow detailed instructions to layer
watercolor paints, and use light and shadow to create a
picture of a tank.

PAGE 2 LANGUAGE ARTS Students will use adjectives to
describe a setting.

PAGE 3 SCIENCE Students will learn about caterpillar tracks and
conveyor belts. Students have the option to create their own
conveyor belt.

• GRAMMAR•

• ANSWERS•

early reader

early reader + Early Elementary
page
1

Show it: 1. yellow, 2. tall, 3. busy

Notebooking
Section 1: tank—desert; submarine—sea; jet—air

Early Elementary

All levels

Show it: Answers will vary, but should match the picture.

page notebooking
1 Section 2:

scotland

North
Ireland
Ireland
England
wales
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Thank you that you take us to
new heights. You are the one who
promotes, the lifter of our heads. Help
us to look up toward you, to seek to
go higher in our relationship with you,
and to elevate no one other than you,
Jesus. Fill our hearts with your peace
today and open our hearts to see you
in all that we do.

no more stairs!

Not all transportation requires wheels and an engine. If you think about it, transportation is as simple as moving
from point A to point B. It serves a purpose and often does a specific job. Transportation usually begins with
identifying a problem with how things are moved, or how things need to move, but can’t. You may not consider
today’s piece of equipment as actual transportation, but chances are you’ve used it before. Think about it: how
do you go up and down in tall buildings? How are you shuttled from the lobby of a hotel to the top floor? Things
like elevators and escalators are massive pieces of moving machinery that serve millions of people around the
world, often with little attention or thanks. Let’s look at some of the most under appreciated forms of human
transportation!

Umeda Sky Building

What’s more spectacular than a building that’s practically a city in and of itself? A building that moves you, of
course! When you enter the doors of the Umeda Sky Building, you are beginning a journey through a massive
building that contains restaurants, shops, a theater, and spectacular gardens. It could take a full day or more to
really enjoy all this building has to offer, and because of the extensive walking, it has been specially designed to
help transport its visitors through its immense space. Engineers made traveling through the 40-story building
possible by constructing the world’s tallest building elevator along the outside, which reaches a staggering
567.58 feet (173 m)! The general tourist route takes visitors back and forth between the two parallel towers that
make up this building, which are connected with stunning glass escalators and a circular observation deck,
which connects them at the top like a crown.

umeda sky building
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When you visit here, make sure to transport yourself on your own two feet to the third floor, where you can hop
on an elevator. This trip is not for those who are afraid of heights! The elevator is perched on the outside of the
building so you can gaze out the windows at the Osaka skyline around you as you begin your journey. At the
35th floor, you’ll hop off, maybe grab a bite to eat or shop for souvenirs, and then begin the dizzying journey of
being transported between the two towers. Here you’ll step onto a moving staircase, which carries you on an
angle up, across open space, and drops you off four stories higher in the West Tower. From there, you continue to
climb upward to the observation deck, which gives you a breathtaking 360° view of Osaka, Japan!

Elevators

Technically it’s believed that the Greek mathematician Archimedes invented
elevators, but we know it still took several hundred more
years for them to become the popular and practical
machines that they are today! Archimedes’s
device used ropes to lift and lower objects.
Later Roman contraptions used the same idea,
attaching counter weights to boxes that could
contain objects. Using a pulley system with the
rope looped around a sprocket, the counter weights would
pull on one end of the rope and hoist the other end of the
rope upward.
Fast forward from colosseums and dirt roads to the busy
and bustling modern stores of the mid-19th century.
Elevators were being used to move people up and down
apartment buildings or department stores, and were
usually powered by steam. As you can imagine, the heat
and moisture would eventually cause wear and tear
on the cables and ropes that were already under a lot
of strain (force or pressure). People didn’t feel very safe
getting in a device that might break on them any minute!
A man named Elisha Graves Otis solved that problem
in 1852, however, inventing a safety mechanism that
would spring open and lock the elevator in place in the
elevator shaft. Once the elevator was safe for consistent
passenger travel, it was used more and more. This
popular form of transportation also made it possible for
engineers to push the limits and build higher skyscrapers
in cities.

early elevator

Even though today’s elevators are more streamlined than the early ones of Archimedes’s day, they still have some
basic concepts in common. Let’s take a look at the basic parts of an elevator:
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Metal cables
and pulleys
connect the
cars to the
motors.

Safety systems
quickly turn
on to protect
passengers
in case of an
emergency.

Counterweights
(and sometimes
hydraulics)
work to balance
the cars and
transition energy
up and down.

There is an
electric motor
and braking
system to run
the operation.

There are
one or more
ascending and
descending
boxes or cars.

Bailong elevator

If you know what an off-roading vehicle is, can you imagine what an off-roading elevator does? Say hello to the
Bailong elevator, a machine that goes where no other machine has gone before. It holds three Guinness World
Records, but amazes everyone with just one unique feature: it goes straight up a cliff face! In the heart of China,
among towering pinnacles of rock formations capped with lush jungle foliage, a tall metal contraption juts up
out of the ground. In 1999, a group of engineers thought they would give the world a unique opportunity to
experience a sightseeing trip unlike any other, in a place otherwise nearly inaccessible. In only about three years,
they built an elevator that climbs right up a rock face! For the same spectacular view from the top, a person can
spend two hours hiking the mountain via a roundabout route, or they can go straight up in an enclosed metal
box, covering a distance of 1,099 feet (335 m) in about two minutes. Which would you choose?
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To take a trip on this elevator, you need to be sure of two things. First, that
you’re not afraid of heights. (If so, this is not the transportation for you!)
Second, that you have 65 Chinese yen in your pocket. That may sound
like a lot of money but it’s the equivalent to roughly 10 American
dollars. Once you walk through the glass doors, you can take in
the full sights of the surrounding sandstone mountains through the
floor-to-ceiling windows that make up one side of the elevator. If
you start to worry that the machine might tip over, rest assured that
it’s halfway buried deep within the rock that it’s climbing, making
it nice and secure for your trip. At the top of the elevator, you can
disembark to enjoy a wide viewing platform of the surrounding
area, or you can hike across the lush mountaintop to other local
attractions—all of which are made possible by the gravitydefying nature of this mind-boggling mode of transportation.

What are escalators?

Have you ever been so tired from walking only to find
yourself at the base of a flight of stairs, and you just can’t
muster the strength to climb them? This situation only
gets worse if you have luggage or shopping bags you
need to haul up those stairs. Well, an inventor by the
name of Jesse Reno solved this problem in 1891, when he
invented the first escalator, or moving staircase.

The Bailong Elevator holds three world records:
1. Tallest full-exposure outdoor elevator
2. Tallest sightseeing elevator, with a double-deck feature
3. Fastest passenger elevator; able to carry the largest loads

moving steps
motor

moving
handrail

This device is designed
to transport passengers
up and down to different
levels of a building. If you
look closely at its design,
you’ll see similar concepts
used in pulleys or conveyor
belts. Can you see how
transportation doesn’t
need to be a wheeled
vehicle on a road or in the
air? It can be any device
using a simple machine
to get people where they
need to go.

top sprocket
rollers for
smooth movemt
chains to
pullsteps

bottom sprocket
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New World Daimaru Department Store

If you weren’t already impressed with the strength of the continuous pulley-action in escalators, then what if we
curved those escalators and sent them climbing for seven stories? That’s exactly what engineers set out to do
in the New World Daimaru Department Store in Shanghai, China! This curving escalator transports shoppers
through seven levels of retail paradise. Technically, these are several mini escalators starting and stopping at
each new floor, but it still makes this escalator the tallest one in the world!
While this isn’t the only spiral-escalator-staircase in the world, it is the most impressive one. It was built by the
only manufacturer that has taken on the task: the Japanese firm Mitsubishi Electric®. It first came up with the
concept in 1985 and has been sprucing up high-end hotels and shopping centers around the world ever since.
When members of the firm were interviewed about the incredible achievement, they admitted it was extremely
difficult. See, as objects curve upward, they lose momentum and slow down. Gravity tries to pull them back
down, and they run out of energy. Over time this could easily cause an escalator to stop working and become
a plain old staircase. The company had to create an escalator that would not break down under the strain
of transporting weight up and around corners. If that’s not enough, the moving parts had to be formed in a
semi-circle, and all of the sturdy materials needed to be crafted in a way that bent them in an elegant curve.
Nonetheless, despite gravity and nearly all the laws of physics, Mitsubishi Electric® managed to make this stylish
transportation possible!

pit stop
Look up some pictures of this
beautiful spiral escalator. How long
do you think it takes to ride? What
interesting facts can you discover?

STUDENTS

Choose one:
• Go to your local shopping
center and develop a
safety plan for younger
children if anyone gets
lost. Where do you go?
What do you do? For older
children, have them find
the fire escapes and exits.
• If you want to ride in an
elevator, a hotel usually
has one. Have students
teacher’s guide LESSON 7

practice booking a
hotel room (without
actually hitting “confirm
reservation” of course),
and teach them the
practice of comparing
prices, finding hotels
near an airport, and
what it costs to stay
during the week versus
on a weekend.
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
no m o r e s t a i r s !
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no more stairs!

WHAT’S

how an elevator moves, and they have the option to create a
working model.

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 4 HISTORY Students will learn about when and where

moving walkways were invented and answer questions or
research further.

PAGE 2 LANGUAGE ARTS Students will play a game to

PAGE 5 SOCIAL STUDIES Students will learn about etiquette or

practice giving or writing really good descriptions of
a place or setting.

rules of politeness. Older students will research how etiquette
has changed in society over time.

PAGE 3 SCIENCE Students will learn about the science behind

• ANSWERS•

all levels
page
1

middle + high school

Notebooking

page science
3 Middle School: Heavy elevator cars start to wear

moving steps

out the motor and the cable, so they don’t last as
long. Using counterweights makes it easier on the
motor because the weight does most of the work. The
counterweight can only balance up to a certain weight
before the strain is transferred back to the motor and
cable.
High School: Hydraulic: Uses a hydraulic pump,
typically run on electricity that controls a piston in a
cylinder that pushes the car up and down
Traction: uses an electric motor that runs
counterweighted cables along drums or pulleys to
move the cars ups and down.
Pros: Hydraulic: cheaper, smaller, can lift more;
Tractrion: faster, smoother, more energy efficient
Cons: Hydraulic: slower speeds, temperature sensitive
fluids; Traction: more expensive, takes up more space,
less convenient maintenance
Uses: Hydraulic: typically building with less stories;
Traction: typically tall buildings

motor

moving handrail

top sprocket
rollers for
smooth movement
chains to
pull steps

bottom sprocket

early elementary
page history
4 1. c 2. b 3. a
page language arts
5 bad, good, bad, good
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• D AY AT A G L A N C E •
CONTINUED . . .

• ANSWERS•

Middle + High School
page history
4 1871 New York City: first moving sidewalk by

Alfred Speer
1893 Chicago, Illinois: moving walkway, a loop
could sit or stand
1900 Paris, France: three-level moving walkway
1924 Atlanta, Georgia: proposal for Continue
Transit system
1954 Jersey City, New Jersey: first commercial
moving walkway speedwalk
1958 Dallas, TX: first airport moving walkway
2002 Paris, France: Tres Rapide high speed
walkway
2007 Toronto, Canada: two, high-speed
walkways in international airport
High School:
1. It was too fast, people were injured and would
fall over; an acceleration zone was created to help
get you up to speed and/or slow you down to try
to solve it but it did not work and was replaced
with a regular walkway 2. Pallet walkways are like
an escalator; they have metal plates that move
while a moving belt is a metal or rubber belt over
top of rollers

page social studies
5 etiquette: the customs of polite behavior that are
generally understood in a group of people

teacher’s guide LESSON 7

65

no m o r e s t a i r s !

LessoN

8

the world’s supercars

Help us to be full of wonder as we
learn about the fastest cars in the
world. Inspire us to see the impossible
as possible with you, Jesus. There are
no boundaries, no limitations, and no
records you cannot break. We invite
you into this lesson and into our day.
Fill us with anticipation for all you
have for us today.

At one time, cars impressed the masses just by sputtering down the road on four wheels, offering weary travelers
some relief. Today they have morphed into more than just transportation—they are hobbies, collector’s items,
workhorses, deadly tools of war, and even a form of entertainment. Each year, manufacturers race to produce
the fastest, the most innovative, or the most advanced luxury sports cars. They are works of art in and of
themselves, with engineers and designers striving to create beautiful sleek lines and flashy colors. There are three
main categories of the fastest vehicles in the world: sports cars, supercars, and hypercars. These vehicles are
made for speed, but the category they fit in is one of great debate. Whole shows are created on TV and events
on the racetrack test these cars for their speed, design, and feel. While there are many kinds of sports cars in the
world, supercars are the ones that are the most expensive, elite, the most innovative, and the fastest. Only the
best supercars in the world are considered a hypercar. Let’s take a look at some of the fastest, most luxurious
cars that can be driven on the road, and you can be the one to decide which you think is the best.

Bugatti Chiron

The Bugatti Chiron comes in a few different models, but the crème de la crème model is the Chiron Super Sport
300+, coming in at a whopping $3.9 million! (But don’t worry, if that’s too pricey for you, there’s a lower model
that goes for only $2.99 million.) While most cars have about six or eight cylinders in their engine to pump gas
through the vehicle, the Chiron has 16, giving it a whopping 1578 horsepower that can take the car from 0–60
mph (96 km/h) in just 2.3 seconds! With that kind of acceleration, the Chiron can transport you at 300 mph
(482 km/h) or even faster to wherever you
want to go. That’s like crossing
some American states or small
countries in as little as an
hour or two!

Bugatti Chiron
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Riding inside the car is comfortable: it has an elegant interior and a curved, C-shaped design that cradles the
passenger safely inside the vehicle. There’s only room for two passengers, and it has only 2 ft2 (.18 m2) of trunk
space. This might seem limiting, but it contributes to keeping the car light and not bogged down, so that it can
accelerate quickly. Portions of the car’s interior are crafted from aluminum, which is not only a sleek and classy
metal, but a lightweight one. It minimizes something called curb weight, or the weight of a car before passengers
or baggage are added.
The Chiron was named for race car driver Louis Chiron, and its style reflects its racing roots. You see, race cars
that drive on tracks only have the bare basics—they don’t even have headlights!—and the passenger room
is small and cramped. Because of this, the cars are light and can be pushed to the outer limits of their speed
abilities. With that in mind, the Chiron was designed like a fashionable race car so passengers can enjoy the thrill
of nothing but pure speed.

pit stop

Bugatti Chirons are considered a hypercar, which is a car that is basically the
biggest, baddest, and best. It ranks in the top 1% of all other highly performing cars
on the road. It is the king of the highway, superior to all other cars it zooms by in the
blink of an eye. Look up some more pictures of it online to see the interior.

Ferrari

Hundreds of years ago, in the late-1600s, a cavalry of armored horsemen adopted a wild, black stallion with a
flaming red backdrop as their insignia (badge or symbol of distinction). Three-hundred years later, at the dawn of
World War I, a pilot revived this symbol of fire and power when he painted it on the side of his biplane. Upon his
death, the insignia was gifted to his grieving parents. In a move to honor their speedy and daring son’s memory,
they offered the insignia as an award to the winner of a famous car race in Italy. When the first car streaked
across the finish line and the driver was escorted to the winner’s circle, the significant symbol was transferred
to the hands of a man who was about to make it world famous. That man’s name was Enzo Ferrari. Today, his
superpowered cars roar across the highways of Europe, as well as the rest of the world. With them they carry a
symbol that can be traced back to the days of wild stallions and sword-wielding warriors.

Events in Ferrari’s history
•
•
•
•

Enzo Ferrari leaves racing to create race cars instead.
First factory obliterated in a bombing raid in WWII.
The factory is rebuilt and is still in operation today.
Michael Schumacher becomes one of the top-paid
racers to ever hit the track!
• Ferrari employs him and he wins several Formula
One World Championships for them.

ferrari
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Have you ever noticed that cars have a make and a model? For example, you might drive a Yukon Denali or a
Ford Fusion or a GMC Savana. The first word is the make (the name of the manufacturer, like Ferrari), while the
second word is the model, or which car from that manufacturer. Ferrari vehicles are all manufactured in Italy. If
you live somewhere other than Italy, this would be considered an imported vehicle—one that had to be brought
into the country. Imported vehicles are very expensive partly because they have to travel so far, but also because
the parts to fix them all have to be imported and ordered, as well. Your country charges tax when it brings an
imported vehicle in, which is then added to the list price. From there, the car dealership you purchase from
increases the price further and slaps a sticker in the window of the shiny, new vehicle. This price increase is their
profit that they will make after paying for the vehicle and all the expenses to get to the dealership.
Just like different models of GMC vary in price and style (from a truck to a van to a car), Ferraris can be very
different as well. The most expensive Ferraris in the world are actually older models. The Ferrari GTO was a
special production in 1962, and there were only 39 of these models made. Because they are rare and special,
they are considered exclusive and, to some car fans, priceless (they have sold for over $45 million). A more
recent model that falls into a supercar category, however, is the Ferrari LeFerrari. The interior of these vehicles is
custom-fit to the driver and they sell for over $1 million. They are a hybrid vehicle, meaning they use fuel but also
electricity to give them a boost of speed. The LaFerrari has a V12 engine and about 950 HP, going 0–60 mph
(96 km/h) in 2.5 seconds! Like most supercars, the LeFerrari only seats two people, making it lightweight so that
there is more room for its beast of an engine.

pit stop

Ferrari has their very own theme park in Abu Dhabi! Who better to create roller
coasters and thrilling rides than a company that knows how to make superpowered, speedy vehicles? Look up the park online: How much would it cost your
family to go there? What would you do on your trip?

Lamborghini

When a Ferrari patrols the straightest stretches of
open highway, it’s not alone. One other car
company stands out from the rest
as the top competitor to Ferrari:
Lamborghini. This car not only
exists as competition for Ferrari,
but it actually exists because
of Ferrari. The idea for
Lamborghini was birthed in
the mind of a man wanting to
prove Enzo Ferrari wrong.

lamborghini

The Lamborghini did not begin as a flashy sports car, but as a sputtering, rumbling, tractor in the Italian
countryside. Ferruccio Lamborghini was looking for ways to improve the lives of farmers, and one day—when he
was looking for a spare part for a tractor—he was deeply insulted by Enzo Ferrari. The car master Ferrari mocked
the tractor-designer, he taunted him, and bragged about how much more amazing and sophisticated sports
cars were than tractors.
68
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Well as you can imagine, this lit a fire inside Mr. Ferruccio, who stormed out of Ferrari’s office with a newfound
determination to create a sports car that could not only compete with Ferrari, but put it to shame. He went on to
invent a vehicle that could creep up on a Ferrari’s bumper . . . and then zoom past it. Thus, the Lamborghini was
born.
Have you ever grown uncomfortable on a long car ride? Imagine a car created just for you, to fit you just right:
a seat molded to fit your body, a steering wheel based on your hand measurements, and pedals in the perfect
position for your feet. The Lamborghini Diablo Coatl is a car catered to its driver. It is the ultimate in speed and
luxury. It is so powerful and unique that it was only offered for sale to select people for a limited time. It is also
the fastest Lamborghini, topping out at 239 mph (384 km/h) thanks to its V12 engine. While most cars have
only four or six cylinders, the 12 cylinders in this car mean that 12 pistons are ignited, pumping more fuel through
the engine to power the car much quicker and faster than your average engine. For about a quarter of a million
dollars you too can be transported in luxury, style, and speed!

pit stop

With all this talk of high-end cars that pack a punch as well as a high price tag, the question
remains: just which high-speed vehicle is the most expensive one in the world? Well, because
car manufacturers are constantly cranking out new vehicles and old ones are gaining or losing
value, that answer changes. Do some research to figure out what the most expensive cars are
in the world right now, during your lifetime! What makes them so expensive: performance or
sentimental value?

STUDENTS

Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

Talk about the value of brand new cars
versus used cars. What are the costs
of owning a car? Discuss buying a car,
negotiating the price, and what you might
look for depending on your needs.

teacher’s guide LESSON 8
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Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
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WHAT’S

PAGE 3 SCIENCE Students explore the concepts of gravity and

PAGE 1 NOTEBOOKING Students will use

g-force. Older students will illustrate g-force with a simple
experiment or research key terminology and concepts related
to the topic.

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 4 GEOGRAPHY Students will identify where the three luxury
car manufacturers are located.

PAGE 2 LANGUAGE ARTS Students will continue

developing their stories by using adjectives to bring
the setting to life.

PAGE 5 REVIEW Students will answer questions to help them
review important information from the unit.

• ANSWERS•

all levels

early reader + early elementary
page science
3 1. c 2. a; Early Elementary 3. b;

page geography
4

Say It: When you go faster there is more g-force, which
makes you feel heavier.

upper elementary
page science
3 1. gravitational force 2. The force that pulls you down

to earth. 3. When you go faster there is more g-force,
which makes you feel heavier.

page
5

page Geography
4 See Early Elementary map, 34 km apart (21 mi.)

high school

page science
3 1. Gravity is the invisible force that pulls objects towards each

other. 2. Mass is the amount of matter in an object. 3. For every
action there is an equal or opposite reaction. 4. 9.807 m/s2. 5.
Two times the gravitational force or five times the gravitational
force. 6. 5g 7. There isn’t enough blood in their brain.

middle + high school
page geography
4 See Early Elementary map; Ferrari: Maranello, Italy;

Lamborghini: Sant’Agata Bolognese, Italy; Bugatti: Molsheim,
France
Middle School: 34 km (21 miles) apart
High School: The original creator of Bugatti was Ettore
Bugatti; born in Milan, Italy. The first factory was created in
Molsheim, Italy.
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review
PR–ER: 1–4
EE: 1–5
UE: 1–6
MS: 1–8
HS: 1–10
1. Answers will vary, but could include: carts, wagons, sleds, etc.
2. A pulley is a wheel that has a cable going around it inside of a
groove. It helps to bear the weight of the object.
3. Answers will vary, but could include: it was fought mostly in
trenches; the first tank was created; it was a war that most
of the large countries of the world were a part of, etc.
4. Answers will vary.
5. They use a counterbalance weight, a sheath with a cable
over it, and a motor that uses the counterweight to lift the
elevator or lower it.
6. Sandstorms, lack of food and water, heat, no cover, etc.
7. Something that goes faster than the speed of sound.
8. The first underground trains ran on steam, which was dirty
and caused health problems and difficulty breathing.
9. England and France
10. the fastest, most innovative, sleek, luxury sports cars in the
world
t h e wor l d ’ s s u p e r c ar s
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Thank you for creating the air we
breathe. Help us to learn how to soar
to new heights in our relationship with
you. May we see your beauty in every
sunrise and sunset and hear your
voice like a whisper in the wind. Teach
us to love one another as you first
loved us.

in the air

Have you ever looked in the cockpit of an airplane and seen all the buttons, screens, and gauges? Flying one of
these machines takes extensive training and hours and hours of experience. Pilots aren’t the only hands “behind
the wheel” of your flight. Air travel is a network of airports: each with different capabilities, runway lengths,
and sizes of terminals that can land different classes of airplanes. A ground terminal operator, like an unseen
traffic light, plans all the takeoffs and landings to make sure that there are no accidents on the runway. Teams
of people fuel the planes, check the mechanics, load and offload luggage, direct airplanes to their hangers, and
plan incoming and outgoing flights. An airport is a massive undertaking that takes lots of planning, money, and
skilled workers. Today, we are going to lift off and learn about some pretty incredible aircraft that have flown in
our skies. We are going to investigate the most luxurious, the fastest, the largest, and the most innovative means
of flight in the world.
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Commercial Airplanes

Let’s begin our lesson with the planes you are likely the
most familiar with: commercial planes. Commercial
airplanes are any airplanes that make money. They
are designed to carry goods or passengers and can
be hired to transport the goods or passengers from
one region to the other. If you have ever traveled in
the air, you have taken a ride on a commercial plane
designed for passengers. Let’s begin our journey to
the airport with the Emirates Boeing 777. This plane
is huge with a wingspan of about 212 feet (65 m), and
it is the world’s largest twin-engine jet. It is known for
its luxurious first class. The longest flight on this plane’s
first class cabin
current schedule is 8,040 miles (12,940 km) from Dallas, Texas
to Dubai, United Arab Emirates which takes about 22 hours. A ticket in the prestigious first class costs about
$15,000 one way. Let’s take a tour to see what makes this first class experience worth it to some travelers.
On the Emirates Boeing 777, first class is not so much an area of the aircraft as much as it is individual suites.
These suites have a large, leather, reclining seat that allows you to lay all the way back and lift your feet up. They
each have a huge touch-screen television, climate control, and a service widow so that you can request meals or
snacks from the flight attendant. Each suite has three windows with blinds that can be controlled with the touch
of a button. If privacy is worth $15,000 to you, you may want to look into a first class ticket so that you can travel
without interruptions. Meanwhile, business class also has reclining seats, albeit without the private enclosure.
Economy class, like most other airplanes, is the region of the plane that most resembles a can of sardines or
awkwardly packed elevator. In this class, there are three seats together on each side and four in the middle, in
order to fit in as many people as possible.
While the Boeing 777 is impressive, it is not the largest plane in the skies. That honor belongs to the Airbus
A380—the biggest passenger plane in the world. The airbus has two levels. Can you see the two rows of
windows in the picture? It seats up to 853 passengers! That’s 60% more than most airplanes. Each plane costs
up to $445 million, though it likely doesn’t take long to make that money back when you have 853 tickets to
sell each direction. Its engine is a Rolls Royce Trent 900 and it can reach speeds of Mach .85 (about 500 mph
[804 km/h]). It weighs as much as 165 elephants and has a 262 foot (79.86 m) wingspan. This beast of an
airplane is so large that airports that include them in their schedule had to expand
their infrastructure to accommodate them. Because of this, the Airbus A380 only
flies between the largest airports in the world. A trip from Atlanta to Dubai in first
class is about $16,000+, with the new Emirates A380 including shower spas in
their first class area.

airbus
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Flight 1549

Have you ever heard the expression, “Calm under pressure,”? Well, this is just what pilots have to be, and it’s the
reason why they go through extensive training. Quick thinking is a must just in case there’s an emergency. While
accidents and mechanical failures are rare in the sky, they do sometimes happen. Thankfully, they don’t always
end in tragedy because pilots use their skills to find a way to crash land safely or fix the problem.
This quick thinking and ability to remain calm is exactly what was needed on January 15, 2009 when US Airways
flight 1549 took off from LaGuardia Airport in New York City. While the plane was ascending (heading up) into
the sky, only a few minutes after takeoff, it ran into a flock of Canada geese! The birds severely damaged the
plane’s engines. The pilot, Captain Chesley Sullenberger III (Sully), attempted to restart the engines multiple
times but it didn’t work. Sully remained in close communication with ground control as they worked out the
options: they could turn around to go back to the airport or find an alternative place to land. What would you
do? Would you be able to remain calm and consider the best option? With only minutes to decide, Sully made
the call: he’d land the Airbus A320 in the Hudson River! One hundred fifty passengers and crew members were
told to brace for impact as Sully maneuvered the plane toward the river. Miraculously, not one person died in this
crash landing, despite significant damage to the plane. But they weren’t out of the woods yet: the plane began
to sink! Passengers quickly made their way onto the wings and waited for rescue—which came quickly. Can you
believe that only five people were injured in the ordeal?
Despite the captain’s quick thinking, the crash was investigated to make sure that protocol was followed and
that Sully had made the right call. It was decided that landing in the Hudson was the only way to save the plane,
and it was heralded as the “Miracle on the Hudson.” To top it all off, in 2016, a movie was made based on the
icredible story and the plane, along with most of the luggage, was recovered and taken to a museum!

pit stop

Unfortunately, birds crashing into planes is not a new problem; crashes damage
windshields, jets, and fuselages. Different airports handle this problem in different
ways. Discuss this as a family, and if you’d like, do more research to discover how it
has been handled (Warning! Research may be unsettling for younger students.)

Vertical Take Off Landing (VToL)

While the term VToL may be new to you, the concept is one you are likely already familiar with. A Vertical Take off
Landing vehicle is one that doesn’t need a runway, it can go straight up in the air (usually with the help of jets or
rotors), such as a drone or helicopter. This type of take off is often safer and allows the pilot to land easier in smaller
areas. There are many aircraft that use VToL technology, but we are going to study something brand new that is
currently in production: the CityHawk by Urban Aeronautics in Israel. The CityHawk is a unique flying machine that
is about the size of an SUV. It has no external wings and doesn’t need a runway, allowing it to land in very small
spaces. The proposed CityHawk will be powered by hydrogen fuel cells and quiet rotors, making it a hybrid. The
hop is that the CityHawk will be used by EMS (emergency medical services) to airlift injured and sick people to the
hospital faster. However, Urban Aeronautics also hopes it will one day be used as an affordable air taxi with the
ability to fit up to six people. If you’d like, look up some pictures of this futuristic aircraft and its sleek design.
teacher’s guide LESSON 9
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Lockheed SR-71 Blackbird

The SR-71 Blackbird is not new, in fact, it is no longer in flight, and you can only find it in museums today.
However, it still holds the record for the fastest plane in the world and is unmatched in its look and performance.
This incredible aircraft was designed by a man named Kelly Johnson in 1962, during the Cold War; it was
intended for reconnaissance and intelligence missions. It flew higher than any other aircraft at the time, taking
it out of range of most weapons, and it flew faster than any missile, making the enemy unable to touch it. If that
wasn’t enough, it was so advanced, and made with different materials than any other plane, that it was difficult
for radar at the time to pick it up. Designed for stealth and speed, the SR-71 was so ahead of it’s time that it was
used in the futuristic movie, Transformers 2. Let’s take a look at some quick facts about this stunning machine.
Wingspan
55.6 feet (16.9 m), 107 feet (32.6 m) long

Purpose
The SR-71
Blackbird was a
top secret project
made for the US
Air Force. it was
used as a spy
plane.
Materials
The SR-71 was
made with titanium
alloy, which was
specially made to
withstand the heat
caused by going so
fast. It used jet fuel
and had to have
special technology
to cool the air
before it went into
the jets.

•
•
•
•

Why Black?
The Blackbird was aptly
named after it received a
coating of black paint, but
the reason for this was not
what you might expect.
Manufacturers found that
the black paint helped to
absorb the heat so that it
could better withstand the
temperatures.

Pilots
At this altitude,
pilots had to wear
custom made
space suits to help
them withstand the
pressure.

Problems The SR-71 was very hard to operate;
it took an entire team to help it launch. Though
none were damaged by the enemy, many were
lost due to crashes.

Quick facts:

supersonic, flying at Mach 3 (3 times the speed of sound)
flew from New York to London in 1 hour and 54 minutes
flew near the edge of space in the stratosphere
last flight was in 1999
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World records:
•
•

the fastest plane—2193 mph (3529 km/h)
highest altitude—85,000 feet (25,908 m)
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Jet Suits

Let’s end our lesson with something designed for personal flight: the jet suit. If you’re
picturing Ironman, you’ve got the right idea; these suits are strapped on to a person
and use jet fuel to help them fly in the air without the covering of an airplane. The
Gravity jetpack flight suit is a great example of this technology. Invented by an
engineer named Richard Browning, the Gravity flight suit weighs almost 100 pounds
(45.36 kg) and costs about $440,000 per suit. It consists of a backpack that
contains fuel, one jet, and two steel tubes for your arms that each have two jets.
The entire suit uses about 1050 HP, and it has heavy thrust from each arm.
Building the strength in your arms, the balance, and the control to use the suit
takes a lot of training and practice; this is done at the Gravity facility with the
help of a crane to make sure you don’t injure yourself.

It is currently available for purchase, and is also being used by the military as
well as rescue services. Even with a backpack of fuel, the jetpack doesn’t allow you
to fly very long—only about four minutes—then you are out of fuel. Browning wants
to create a jet suit race for people to compete
in and test their skills. Would you want to
participate in this race? We often think of
airports, like we discussed at the beginning
pit stop
of this lesson, as the starting and stopping
Look up videos of the Gravity
points for most air travel. But as we’ve learned
jet suit and/or other jet suits
today, there are other unique methods of air transportation—
around the world. What do
Vertical Take off Landing vehicle or a jet suit—that don’t require
you think are the dangers with
airports at all. If you could take off into the clouds today, which
them? How could they be
vehicle would you choose?
useful?

STUDENTS

Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

Plan a trip somewhere you want to fly. How
much would tickets cost? Can you get seats
close together? How many stops do you
have? Do you have enough time? Talk about
terminals, customs, security, and all the
different aspects of airport travel.
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Reference the Day at a Glance to
see what is happening for each level
and an answer key. You can find a
book list for recommended reading
and a supply list for optional
activities in the front of the Teacher’s
Guide.
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air

WHAT’S

learned to a character description. Older students learn the
difference between attributive and predicative adjectives.

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 4 SCIENCE + HISTORY Younger students sketch an aerial

screw and have the opportunity to make their own VToL rotor
out of paper. Older students answer questions and/or explain
how a VToL aircraft works.

PAGE 2 LANGUAGE ARTS Students consider problems,

solutions, and descriptives that will enhance their
story’s plot. Older students will read a short story and analyze it.

PAGE 5 SOCIAL STUDIES Students learn about airplane

maintenance jobs after aircraft have been stored. Older
students add math to the equation by discovering how much
money is lost every day that a plane is grounded, as well as
additional operating expenses.

PAGE 3 GRAMMAR Students identify various types of adjectives and
either tell about their own experiences or apply what they’ve

• ANSWERS•

early reader + early elementary

page science + history
4 High School: The aerial screw was a sketch by

page social studies
5 Early Elementary: 1. tires, 2. lubricated, 3. damage,

Leonardo DaVinci. The idea was that it would be
manpowered, and with enough speed, the downward
pressure would counteract gravity and lift it into the air.
2. Vertical Take off Landing means an aircraft that
doesn’t need a runway to gain momentum; Instead it
uses downward thrust to lift up.
3. Helicopter, drone, a jet suit, etc.
4. When we can exert enough downward thrust to
counteract the earth’s gravitational pull, we can push
ourselves against gravity to go upward.
5. For every action, there is an equal and opposite
reaction (Newton’s 3rd law).

4. replaced

upper elementary
page science + History
4 1. Leonardo DaVinci; 2. aerial screw; 3. maple key 4.

Vertical Take off Landing means an aircraft that doesn’t
need a runway to gain momentum; Instead it uses
downward thrust to lift up.

middle + high school
page social studies
5 1. 121 million dollars; 2. About 93,000 tickets; 3. 210
seats max; 4. About 443 flights; High School: 5.
mechanical failure, weather, scheduling conflicts

• GRAMMAR•

early reader + early elementary
Early Reader: Fix It: loving, excited; Show It: happy, sad,
angry, surprised
Early Elementary Fix It: 1. happy, 2. excited, 3. sad, 4.
loving
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middle + high school
Fix It: 1. The coach was angry as he yelled at the umpire. 2.The
challenging algebra exam was last week. 3.) Her ill dog was taken to
the vet
1. attributive 2. predicative 3. predicative 4. (High School) attributive
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Thank you that we see your passion in the
world you have made. From the frozen
tundras to the dry, baking deserts, you
are a God of extremes. You give extreme
love, extreme hope, extreme joy. Life
in you is not just full, but it is abundant
and overflowing. Rekindle our fire, give
us a passion for your Word and your
name. May we be a people who are not
lukewarm but are passionately walking in
relationship with you.

in the cold

When you think of the Arctic, covered in a thick crust of snow and ice as far as your eyes can see, you probably
don’t imagine a minivan. There might not be yellow lines painted on smooth asphalt or blinking traffic lights, but
you definitely don’t want to walk in the freezing temperatures that mark the furthest regions of the world. Just like
the unique vehicles that are made especially to handle the shifting sands of the desert, vehicle manufacturers
have also considered the unique terrain of ice and snow. Arctic communities use these vehicles to travel, hunt for
food, and pick up supplies. Southern research stations in the blistering wind of Antarctica use them to transport
food from the ships to their station, to take them to collect samples, or do their work. Where there is a market
or need, there is opportunity, and companies have risen to the challenge to make some truly impressive snow
machines. From small supply planes and zippy snowmobiles to massive tanks, there is most likely a solution—for
the right price. Pack your parka, these vehicles are made for some serious cold.

Researcher on Wheels: Terra Bus

When a plane full of scientists touches down on the white tundra of Antarctica, the Terra Bus is often ready and
waiting to shuttle passengers to their destination. It is basically a
city bus on big, beefy wheels that can grip the slippery
slopes of the icy terrain. The cabin space is almost
entirely windows, providing a panoramic view of
the piercing blue sky and the bright sun reflecting
off the white snow. While this vessel crawls
along at a cruising speed of 25 mph (40
km/h), its main features are its 6 low-pressure
Terra tires. The Terra Bus can carry up to 56
passengers and is made in Canada. These
buses are often used for tourists in places
like Jasper National Park.
However, you will also find Ivan the Terra Bus
in the Antarctic, transporting scientists to their
bases. This 6x6 diesel vehicle is all-wheel drive
and made for off-roading, which means it
doesn’t need smooth asphalt or reflective yellow
terra bus
lines to explore a glacier or grip the side of a hill.
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Do your parents switch their tires each summer and winter? If so, have you ever asked yourself why? In areas
where snow is common, some states and provinces require you to have winter tires at certain times of the year.
This is because tires can be made differently in order to provide the best control and the safest journey. In cold
and ice, winter tires are generally made of softer rubber, similar to the Terra tires on the Terra Bus. The softer
the tire, the more it sticks to the slippery snow and ice and molds to the surface, this allows for better traction in
these conditions. Some winter tires also have studs to dig into the ice and help to avoid “spinning out.” However,
the softer the rubber, the faster it will wear out, especially in warmer weather. Once the sun heats up the asphalt,
winter tires will burn their treads (the thickness) and eventually become “bald.” Summer and all-season tires are
thicker and firmer; built to last longer in higher temperatures. Without ice and snow, they don’t need to have the
same amount of traction and their firm, thick treads give them more life. All tires need to be replaced eventually,
but if you live where the seasons turn from warm to cold and snowy and back again, changing your tires helps
them last several years and it saves money.

To the Rescue: Ice Angel

While the Terra Bus was made generally for tourism and transporting larger
groups, the Ice Angel of Wisconsin was made for rescue. This machine is
equipped with a powerful airplane engine and a giant propeller in the
back. This propeller launches the
Ice
Angel forward
over ice, water,
and slush. With a
flat-bottomed hull
as well as wheels,
this machine
can cruise across
the surface of frigid
ice angel
waters and effortlessly transition
to skimming across icy, frozen
surfaces. Not only does this help transport passengers who need to cross huge lakes, but it also provides quick
rescue to people who find themselves stranded on thin ice.
Also known as an air sled, the Ice Angel is usually operated by the local fire department for rescue missions. It
can successfully handle up to 4 foot (1.21 m) waves and battle harsh conditions. In 2016, the Ice Angel came to
the rescue of some fisherman who had walked out on a sheet of ice to drill a hole and set down their lines. Little
did they know that recent stormy weather had weakened the ice, causing it to shrink and break off from the
original ice pack. The wind then pushed the sheet of ice farther out into the lake, where they had to signal for
help. Separated by moving ice, the Ice Angel was the only machine up to the task! The men were successfully
rescued, and this unique plane on ice continues to make a name for itself to this day.

pit stop

Look up pictures and videos of the Wisconsin Ice Angel and compare them to
swamp boats. Do you see any immediate similarities or differences?
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Getting Around: Snowmobiles

Many people are familiar with this form of
transportation! Like a four-wheeler ATV
combined with the skimming abilities of
skis and the traction power of tanks,
the snowmobile allows a recreational
adventurer or a bundled-up researcher
to plunge into snowy areas efficiently and
safely. As early as the 1880s, people
were experimenting with the idea of
using dune buggies in the snow—
BOMBADIER
slapping together spare parts to cruise
the snow drifts of particularly cold areas
across the United States and Canada. When the 20th century dawned, people began taking the wildly popular
Ford Model T, replacing the back tires with caterpillar tracks, and mounting skis under the front tires for a snowproof car!
One day, however, the snowy conditions in Quebec, Canada altered one life forever. A family lost their ill son
because they could not cross the snowy roads to get to the hospital. In the midst of his grief, the father—a man
named Joseph-Armand Bombardier—set himself to developing a vehicle that could take on conditions that no
other vehicle could. In 1935, he officially designed and began testing what we know as the modern snowmobile.
The first version was a huge metal cabin essentially attached to tracks and skis, looking like something out of a
science-fiction novel rather than a fun recreational vehicle. When the open-cab version was developed 20 years
later, the snowmobile became much more popular. It was not only a safe and rapid way of transporting snowbound people to and from locations, but it could also offer an adrenaline rush, too. Even though Bombardier is
considered the father of snowmobiles, a company called Polaris® came along and ran with the concept of this
vehicle. It is one of the leading producers of snowmobiles today.

Weight Distribution

Have you ever stepped into fresh, powdery snow? Your feet sank, didn’t they? We can explain why with a little
science! Your feet sank down, compacting the ice crystals because those elements are so light and delicate
that they can’t withstand the weight and pressure of your feet. Now, if you have ever strapped on snowshoes or
have seen someone else walk across deep snow in them, you know that those shoes don’t sink. This is because
they have a large surface area, meaning instead of all the weight being concentrated in one spot, it’s spread
out. This distributes the weight over a wider area creating less concentrated pressure on the snow. While skis
on a snowmobile do help the vehicle cut through fresh powder or slide across ice, they also offer greater weight
distribution. They are like snowshoes, in a sense, by keeping the vehicle floating or gliding along the surface of
the snow instead of getting bogged down in it!

pit stop
Watch videos of snowshoers and snowmobilers. Do
you see how they glide on the top of the snow and don’t
sink? That’s weight distribution in action!
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Personal Off-Roading: Snowbikes

What if you took a snowmobile, cut it in half lengthwise, and had a vehicle with essentially one track in the
back and one ski in the front? You’d get a snowbike, of course! If a snowmobile is the equivalent of a car, then a
snowbike is the equivalent of a motorcycle. Polaris® didn’t stop when they took over Bombardier’s development
of personal-size snow transportation. It’s continued to develop some of the fastest and best snow machines in the
world. The snowbike is a sleek and narrow vehicle for transporting one person at a time through narrow, snowy
trails up and down mountains. These vehicles are small enough to take on jumps and stunts for the especially
daring individual! Of course, Polaris® didn’t actually develop these machines by cutting a snowmobile in half,
and the company has made it incredibly easy and possible to get your hands on a snowbike. Polaris® developed
a brand called Timbersled® which is a kit that you can purchase and attach to your dirtbike to transform into a
snowbike!

What transportation around your home could
you convert into something cooler?

Dirtbike

+

Timbersled® Kit

+

Installation
tools

=

Snowbike!

STUDENTS

Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.
Let’s learn how to take our tire pressure! Find out
what your recommended tire pressure is and test
it to see what it is. Feel your tires and check their
tread. Talk about how much life is in the tires and
how you can tell when you change your tires, etc.
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Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.

i n th e c o l d
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• D AY AT A G L A N C E •

cold

WHAT’S

students will also define related words, and High School
students will research liquid molecules and cohesion.

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 4 GEOGRAPHY Students will identify the Great Lakes and

Wisconsin on a map. Upper Elementary and Middle School
will also locate the US/Canadian border. High School will
label the surrounding states and provinces.

PAGE 2 LANGUAGE ARTS Students will practice using

adverbs to add more description to their writing.
Older students will also identify adverbs from a written passage.

PAGE 5 BIBLE God can use incredible hardship to help us grow in
our character and draw us closer to Himself. Younger students
will look at James 1:2–4 and choose an activity to help them
remember what they learn. Older students will also reflect on
what 1 Peter 1:6–7 and Romans 5:3–5 tell us about trials and
steadfastness.

PAGE 3 SCIENCE Early Reader–Middle School will explore the

concept of surface area by conducting experiments. Older

• ANSWERS•

early reader + early elementary

page science
3 1. Snowshoes increase the surface area of our feet so

page science
3 surface area

that our weight is distributed more evenly.
2. surface area: the amount of area covered by the
surface of something
3. surface tension: the attractive force exerted upon the
surface molecules of a liquid by the molecules beneath
that tends to draw the surface molecules into the bulk of
the liquid and makes the liquid assume the shape that
has the least surface area
4. surface tension; the soap breaks down cohesion of
water molecules

upper elementary
page science
3 1. surface area 2. surface tension 3. Possible answers:
floating by increasing your surface area on your back
and spreading out, walking on a bed of nails, a boat,
etc.

middle + high school

page bible
5 James 1:2–4: Count it as joy knowing that when you are

page language arts
2 Answers will vary, but could include: 1. tightly 2.

tested, you learn and grow.
1 Peter 1:6–7: Your faith will become genuine, and will
praise and glorify Jesus Christ.
Romans 5:3–5: We know that suffering through trials
will produce godly character, and will strengthen us in
our faith.

effectively 3. suddenly 4. quickly, easily, or swiftly 5.
early, successfully
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Thank you, Jesus, that your word is a
lamp to our feet that helps to give us
sure footing and shows us the way.
Help us to follow your guidance and
leading in our lives and not to get “offtrack” in our relationship with you.
Help us to seek you first, Jesus, and
give us a hunger for more of you.

on the tracks

In 1804, the first puffs of steam from a locomotive appeared over the horizon. The churning, chugging wheels
of trains began to rumble along iron railways as countries expanded their cities and began to transport people
and machinery farther and farther. Trains allowed life to move a bit faster. Massive pieces of machinery could
now be shuttled across continents—hauling factory parts, assembly lines, and eventually war machines and
tanks from one coast to another. Cities and towns sprang up alongside railroad tracks, changing not only society
but the very landscape. Agriculture gave way to urban living, cities boomed, and activity around the world
began to speed up. Today, trains aren’t needed as often to transport goods or people. More and more people
own cars and it’s more convenient to travel large distances in airplanes. Trains are getting faster and faster
however, and can still offer scenic transportation around the world. So all aboard! Let’s learn about the world’s
most amazing trains!

Shinkansen

Did you know that before trains were chugging along their rails, people were frightened to go faster than 50
mph (80 km/h)? It was actually believed that the human body could not survive this kind of movement and
speed! How scared those early passengers might be if they knew how fast trains can go today! One railway in
Japan has continued to improve train travel, giving even airlines a run for their money. The Shinkansen bullet
trains can reach whopping speeds of 198.83 mph (320 km/h)! That’s about the speed of a race car. The
difference is: this winding piece of machinery can slip across terrain no car can drive on, and it brings with it over
100 passengers at a time. Even more impressive is that this train system hasn’t had a fatal wreck in its history.
Who wouldn’t prefer a speedy, scenic, and safe mode of transportation?
The Shinkansen bullet train specifically connects the Japanese cities of Tokyo and Osaka. What could be a
six-to-seven hour car ride is less than two and a half hours on this speedy train. It’s equipped with standard or
coach-style seating, as well as something called the “Green Car” which is like First Class on airplanes. It allows
passengers to travel in both speed and comfort. The secret behind these
high-speed trains lies in their aerodynamic shape. Aerodynamics
involves the relationship between air and an object running through
it. Have you ever seen a diesel train? It’s shaped like a
big block! Its front is almost flat, which pushes
against the air when it picks up speed. A
bullet train, however, has a long, sharp
nose that cuts through the air and sends
the draft sweeping up and over the train.
Shinkansen bullet train
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Shanghai Maglev

Were you impressed with the Shinkansen? Can you imagine a train that runs even faster? To travel on the fastest
train in the world, you can head to China and hop on the Shanghai maglev. While it may not look as streamlined
or science-fiction-esque as the Shinkansen, the maglev is the fastest train in the world—averaging speeds of
267.81 mph (431 km/h) and sometimes exceeding 300 mph (482 km/h)! The secret to this speed is that the
train doesn’t actually touch the ground. Not only is this vessel elevated on a rail system, but the cars themselves
levitate (hover) over the rail. This isn’t science-fiction, but real, true science! Have you ever held the same ends of
two magnets together, and felt the invisible force field push back against them? That’s the same basic concept
used with the Shanghai maglev—maglev itself actually stands for “magnetic levitation train.” Magnetic push and
pull action is used to make the train hover about half an inch (1.3 cm) above the rail line, and then push and pull
it at incredible speeds between its destinations. This cuts way down on the friction of traditional wheels grinding
against tracks for millions of miles. As you can imagine, the lack of friction also greatly increases speed!

pit stop

The Shinkansen trains cannot run late! The entire operation relies on punctuality.
This begins with efficient baggage checks, ticket counters, and cleaning staff in
between each round of passengers. At the very most, a train might only run 30
seconds behind schedule. Do you and your family tend to run late at all? Look into
the operations behind the Shinkansen. How is it able to stay on time? Brainstorm
some ways to help keep your family running on time!

It cost over $1.5 billion to create the maglev rail system. While that is a lot, it is estimated to be half the cost per
mile or kilometer of what a traditional metro system would cost. Think of the impact of a vehicle that doesn’t
have wear and tear. Less time is spent replacing parts or maintaining them, which also means less money
spent on parts and labor. Because they’re not powered by fuel, maglevs are eco-friendly and emit almost no
air pollution. They provide quiet, smooth journeys for their passengers and also do not disturb the surrounding
areas they travel through. The only obstacle with these trains is that their specialized, magnetic tracks cannot be
converted from old railways, which means an entirely new track system must be built.

shanghai maglev train
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Wuppertal Schwebebahn

wuppertal schwebebahn

Ticket to ride
Compare the prices here
to choose which of the
world’s super trains you’d
like to ride on! (If your
currency isn’t shown,
try converting one of
these amounts to your
currency.)

China and Japan may have the world’s fastest trains, but
Germany has turned the world of railways on its head—
literally. What if we took a train track, turned it upside
down, raised it high into the air, and hung the train from
the tracks? That’s exactly what German engineers did
when they created the Wuppertal Schwebebahn (Whuper-tall Shwe-bay-bon)! This system is called a suspension
railway, transporting train cars over ground traffic and
shuttling passengers 39 feet (12 m) above the ground
since the 1960s. The Wuppertal specifically is the oldest
electric, hanging-car railway in the world. It shuttles
passengers on a short, 30-minute journey covering a
distance of only 8.3 miles (13.3 km). The trip itself
is less of a practical ride and more of a tourist
experience. With deluxe service and interior, the
train cars offer scenic views of the streets and
rivers of Wuppertal, Germany.

local
currency
800–
Shinkansen
1,000 yen
Shanghai
Maglev
Wuppertal
Schwebebahn

USD

euro

$7.72–
$106.16

6,33 €–
87,00 €

40–100
CNY

$6.11–$15.28

5,00 €–
12,52 €

2,90 €

$3.54

2,90 €

How steam engines worked

Today’s trains reach unimaginable speeds and are powered in ways that early train inventors would never
have thought possible. They can offer transportation that avoids traffic and reaches the speeds of race cars.
The earliest trains, however, were far more humble. They chugged along on wood and metal tracks and were
powered by heat and water that created steam. You may have noticed that when water boils on the stove it
creates steam that rises into the air. When water is warmed, it evaporates, or rises and becomes a gas. Using
this same idea, steam engines used a system to heat large quantities of water to create steam and pressure that
moved the wheels. Here’s how:
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A valve
pushed the
steam into
a cylinder
where
building
pressure
pushed the
piston.

The steam expanded and traveled
through the pipes in the engine
under high pressure.

The pressure on the piston turned
the attached drive wheel. The
wheel turned in a circular motion
giving movement to the train.

The steam escaping through the
steam exhaust was under a large
amount of pressure and made a
“choo” sound as it was released
through the vent. That’s where we get
the “choo choo” train sound from!

The boiler held water and
the firebox where a hot
coal-burning fire was kept.
The hot fire boiled the
water to create steam.

The tender carried the fuel and
water. It was filled with water either
by driving under a giant water tower
or by driving over a basin of water
and scooping it up.

pit stop

There are a few steam trains still in operation. Look up steam trains in use today.
Which countries still use them? What do they carry? What purpose do they have
when there are many other ways to power a train today?

STUDENTS

Open up your notebooks and
complete today’s assignments. Don’t
forget to work on your Seatwork
and Grammar in the front of your
notebooks as well.
Look up train stations near you and choose
a travel destination. Have students practice
booking a ticket, or compare train travel to bus or
car travel, factoring in speed and price. Determine
if rail transportation is economical for you.
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Don’t forget to reference the Day
at a Glance to see what is
happening for each level and find
the answers. You can also reference
the book recommendations and an
optional supply list for this lesson in
the front of the Teacher’s Guide.
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• D AY AT A G L A N C E •

tracks

WHAT’S

PAGE 3 GEOGRAPHY Younger students will map the route of

PAGE 1 NOTEBOOKING Students will use

either the Transcontinental Railroad or the Canadian Pacific
Railway. Older students will research and write more details
about what it took to build on of the railways.

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 4 SOCIAL STUDIES Students will use various activities to
practice punctuality throughout their day.

PAGE 2 LANGUAGE ARTS Younger students will practice

using descriptive adjectives and adverbs to describe
pictures. Older students will identify the types of conflict in the
rising action of story plots.

PAGE 5 ART Younger students will follow a step-by-step guide

for drawing a train. Older students will sketch a train using the
techniques they learn about perspective.

• ANSWERS•

early + upper elementary
page notebooking
1 see the diagram in the Teacher’s Guide

middle + high school

page language arts
2 Conflict 2: conflict with circumstances they find themselves in
Conflict 1: conflict with another person or character
Conflict 3: conflict with self, struggling with their own
conscience, how they feel ,or a decision they need to make

page geography
3 estimates are between $31M and $60M USD
six years
nearly 2,000 miles: 1,912 miles (3,077 km)
15,000–20,000 Chinese immigrants

page notebooking
1 Shinkansen: Japan’s speed + aerodynamics

Shanghai maglev: China’s train levitation
Wuppertal Schwebebahn: Germany’s upside-down
train travel
How a Steam Engine Works: see the diagram in the
Teacher’s Guide
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Father, you hold not only our world,
but all of creation, space, and time in
your hands. Thank you for the wonder
of new discoveries and unknown
mysteries. Thank you for watching
over our coming and going. Keep
us safe and go with us wherever we
venture.

in outer space

We tend to start our travels in a certain direction—north, south, east, or west—by setting our eyes on the
horizon in front of us as we head out. But have you ever considered beginning a trip by looking up? Do you
ever think of journeying up, up, and away? Do you wonder what it would feel like to have the powerful push
of fiery rockets beneath you, shooting you into the final frontier of discovery? The wheels of space exploration
and transportation are turning even now, with scientists planning to put the boots of astronauts back on the
moon in the next few years (at the time of writing this unit). Other organizations are
even hoping to do the same for private citizens. But before you consider blasting off
into a gravity-less abyss with black holes, fiery balls of gas, and comets zooming
by, you might want to take a close look at what science has done to make space
transportation possible. Let’s learn about some incredible space transportation
made to work in the most extreme conditions.

Lunar Reconnaissance Orbiter

The next time you’re outside, look up! Did you know that there are much more than
stars, clouds, and the moon above us? There are also many satellites and a special
vehicle called the Lunar Reconnaissance Orbiter (LRO). Launched in 2009, this
space pioneer does not carry passengers, but it is circling the moon right now—
paving the way for future space travel. The LRO is studying the moon and its
environment, communicating with other satellites, and funneling data back to
Earth-bound scientists. NASA scientists will use these images and data to plan
more trips into space.
Scientists have scouted the deep mysteries of space using the LRO.
They’ve found the coldest recorded locations of the moon,
studied gaseous clouds, counted and studied lunar
craters, and even located what appear to be volcanoes!
These are helpful things to know when transporting
passengers to a destination in space. Just as the areas
for railroads were studied and mapped before the first
railroad ties were laid, locations in space are also carefully
studied and mapped before sending people. Planning and
preparation are key, and the LRO plays an important role.
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The LRO uses special instruments that serve specific purposes in the study of the moon.
CRATER: This stands for Cosmic Ray
Telescope for the Effects of Radiation. It
basically tests for any radiation coming
off the moon or in the atmosphere, and
how it would affect humans.

LEND: The Lunar Exploration Neutron
Detector scopes out the surface of the
moon for mankind’s most basic need
(next to air): water.

LAMP: The Lyman Alpha
Mapping Project maps the
whole surface of the moon,
showing areas of ice and
areas in permanent shadow.

LROC: Similar to
DLRE, the Lunar
Reconnaissance
Orbiter Camera
captures as many
shots of the moon’s
surface as possible,
sending them back to
Earth for both study
and admiration.

LOLA: This instrument creates a 3D
map of the moon showing elevation
rises and slopes and how rough the
terrain is.

RADAR: Doing what LAMP cannot, this
instrument searches for evidence of water
beneath the moon’s surface, in case there
is some sort of reservoir to tap into.

DLRE: This is the Diviner Lunar Radiometer Experiment which details the surface
of the moon, including temperature as well as surface topography. Topography
includes the texture of the terrain, and any bumps, holes, or rocks.

pit stop

Have you ever been curious about going to outer space? Do some research to find
out how to become an astronaut in your country. What education do you need?
How long does it take? What is the training like? There are some great videos online
about this, as well.
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orion spacecraft

Not only is NASA scouting and blazing trails between here and the moon, it is also designing vessels that will
transport astronauts back and forth. Just like a taxi shuttles a person to an airport, the Orion spacecraft will
shuttle astronauts hundreds of thousands of miles to what is called the Gateway station—a pressurized space
station near the moon—where astronauts will disembark and prepare for the second phase of their journey to the
moon. (The Gateway station isn’t actually in space yet, it’s supposed to be launched sometime in 2024.) When
it’s time to return home, the Orion will be ready and waiting for the return journey. Orion capsules are designed
to be reusable. Hopefully, transporting astronauts to and from our lunar neighbor will become common. If this is
successful, the larger goal is to bypass the moon entirely . . . and head straight to Mars!
Orion first left the Earth in 2014 in a test. This model is a larger, lighter version of the Apollo spacecrafts that
transported astronauts to the moon and back in previous generations, and they can hold twice as many crew
members. The Orion can reach a max speed of up to 20,000 mph (32,186km/h)! It is equipped with the world’s
largest heat shield to protect its passengers from the 4,000°F (2204°C) re-entry heat. When the spacecraft
slows down to a mere 300 mph (482 km/h), it will deploy parachutes
that help it gently touchdown into the ocean, where NASA crew
members will recover it and bring the passengers home safely.

The launch abort system accompanies the
rocket into space and can redirect Orion
back to Earth in case of an emergency. If the
launch is successful, the LAS breaks apart in
space and sends Orion on its journey.

The crew module—Orion itself—can carry
six astronauts and will continue the
journey solo across the inky black of outer
space to its destination. The goal is to get it
to the moon, Mars, or even one day to an
asteroid! This module will also transport the
astronauts back home when their mission is
complete.

The European service module
is the rocketry system
that propels the whole
machine
first.

orion spacecraft
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The International Space Station

This massive piece of transportation also serves as a home for the astronauts who live here. Yes, you read that
right, astronauts live here! Several countries from around the world worked together to build the International
Space Station (ISS) over the span of 13 years, finally finishing the project in 2011. Imagine a football field orbiting
around the Earth, that’s about the size of this incredible work of engineering!
The station looks like a giant satellite, but it is actually a place for research and discovery. Let’s learn about some
of the different parts. The long beam running across the station—essentially holding all the parts together—is the
main truss. The multiple square panels in the center are heat radiators; these get rid of excess heat in the station.
At the very center are the pressurized modules, or independent units that are pieced together. Pressurized
means artificially maintaining gas in a chamber, which in this case, is breathable oxygen for the astronauts who
live without their space suits in the modules. These units are where the astronauts live and work. There are units
for US astronauts (NASA), Japanese astronauts, Russian astronauts, and astronauts from the European Space
Agency (ESA). All the members of the ISS work peacefully together and can spacewalk freely between modules
as they operate the space station.
The ISS can complete one orbit of the Earth in roughly 90 minutes, which means the astronauts on it are
traveling at an astounding 17,500 mph (28,000 km/h)! At this rate, the ISS could travel from Earth to the Moon
and back in only 24 hours. It is undoubtedly the largest single piece of equipment ever launched into space. It
might also be the fastest. It transports its passengers with some measure of comfort and style. Besides its living
and working quarters, it has a gym for those restless days astronauts need to exercise but can’t just go out for a
run!

international space station
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The fascinating thing about this form of transportation is that it rarely needs to transport itself. The ISS orbits
just 220 miles (354 km) above the Earth’s surface, where it’s still fairly affected by the Earth’s gravitational pull.
To explain this a little further, we turn to a man named Sir Isaac Newton who studied and identified basic laws
of motion. One of them states that an object in motion stays in motion unless an outside force stops it. In space,
there aren’t any outside forces or friction to stop the space station (unless it collides with space debris, which
is carefully monitored and avoided), so the ISS keeps gliding along in a smooth orbit around the Earth. On the
occasion it starts to dip below its 220 mile (354 km) marker, it fires up its jets and lifts itself back up to a prime
orbiting position, and it continues its uninterrupted transport through space.
As cool as it must be to live on the ISS, astronauts have to return home at some point. They are transported safely
back to Earth in a shuttle called a Soyuz capsule. All space shuttles to or from the ISS are safely connected to the
space station with a special seal. The entry or exit chamber is then filled with air and the astronauts can transition
safely between station and capsule. The Soyuz capsule deploys from the space station, propels back toward
Earth, and then bursts through the atmosphere. It reaches such high speeds that deadly heat builds up on the
shuttle and astronauts are protected only by the delicate heat shield. Once they enter a safe altitude, a parachute
deploys and the capsule slowly drifts down, depositing the capsule in the ocean where boats await to collect and
transport the astronauts back to safety.

The Mind Behind Blastoff

All great ideas start with a spark of inspiration. And this is literally true for Robert Goddard: the man we have to
thank for rocketry. Goddard grew up during the Industrial Revolution. With all the abounding science and new
inventions swirling around him, he was inspired to think big thoughts and come up with something of his own to
contribute to the world. Have you ever heard of War of the Worlds? It was originally a science-fiction novel about
aliens taking over the world! For Goddard, the idea of interspace flight found in the book, fueled his passion for
outer space transportation, and he began designing a space-flight machine. Years later, as a professor at Clark
University, he experimented with rocketry and developed the first liquid fuel rocket. It was on March 16, 1926, that
he gave the world the first liftoff of this liquid-propelled rocket—and science has been blasting off ever since.

STUDENTS

The stars once guided transporation. Research,
read a book, watch a video, or use an app (there
are several free ones) to identify key constellations
and talk about which way they point. If it’s a
clear night tonight, go outside and try to find the
constellations you learned about!
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.
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Lessoinn 12

outer space

WHAT’S

• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 2 LANGUAGE ARTS Students will learn more

about the term exposition, and use a story map to
develop the plot of their story.

Musk and SpaceX. They are challenged to develop a new
idea or creative way to make money. Older students will also
research young entrepreneurs or more about Elon Musk.

PAGE 4 SOCIAL STUDIES Students will learn about the

collaboration involved in developing the International Space
Station. Using an example from the appendix, they will create
their own fair agreement.

PAGE 5 ART Students will choose either an art or science focus,
and then build their own rocket.

PAGE 3 SCIENCE + SOCIAL STUDIES Students will learn about Elon

• ANSWERS•

Middle + High School
page social studies
4 1. A signed agreement between countries

2. Working together to create or work on something.
3. Canada, Japan, the Russian Federation, the United
States, Belgium, Denmark, France, Germany, Italy, The
Netherlands, Norway, Spain, Sweden, Switzerland and
the United Kingdom.
4. Intergovernmental Agreement (called the IGA)
High School: 5. the Sun
6. astronauts do experiments and research; they eat,
sleep, and exercise
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You love all creatures—from the
smallest and quietest, to the largest
and the loudest. Thank you for the
beauty of your creation that is all
around us. As we learn about some of
the unique ways animals have helped
propel us in both work and play, help
us to remember that you are the giver
of good gifts. Help us to care for your
creation the way that you do.

animal power

Do you remember how we learned that the first form of transportation was walking? Shoes were likely the first
innovation in transportation technology—when people learned how to fashion footwear to protect their feet or
enhance their steps wherever they went. Not far behind shoes—and who knows, maybe before—animals were an
early form of transportation, as well! Horses and dogs are considered to be the earliest domesticated animals
used for transportation—whether that meant people rode them, hitched wheeled vessels to them, or simply
tied their packs onto the four-legged creatures. Even before wheels started to roll down dusty streets, the best
kind of technology for transportation was the muscle of a large creature and their four-legged mechanics for
pulling and carrying. No matter where you go in the world or how far back in history you look, you’ll find animals
pioneering the way for transportation!

Mush!

Long ago, on the frigid North American tundra, it wasn’t the whirr of a snowmobile engine that ripped across
the blustery landscape, but the barking and panting of dogs and the whoosh of sled runners on fresh snow.
Indigenous Peoples across the continent, hitched their sleds to teams of dogs to travel across the ice and snow,
possibly as early as 1980 BC. These early teams were composed of as few as one-to-three animals, and they
pulled alongside each other. It wasn’t until the 18th century that European explorers took this technology and
experimented with adding more dogs to the team and arranging them in two parallel rows. This gave a burst of
power and speed to a transportation system that had been in operation for thousands of years!
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sled dogs

Depending on the type of sled, they can carry anywhere from 300-400 lbs (131-181 kg) at a time in the part of
the sled called the “basket”. The brush bow curves upward so it goes over the snow instead of diving nose-first
into it. The musher places their feet on the runners in the back and a brake between the musher’s feet stops the
team quickly. The most basic sleds for one rider and a light load can start as low as $399!
Siberian Huskies
and Alaskan
Malamutes are
the most popular
sled dogs.

Alaskan Malamutes are larger than
Huskies and are better suited to larger
loads. Their price ranges from $400–
$2,500.

Despite their
small size, Huskies
have historically
been the dog of
choice. They’re
bred for the job
and it shows in
their natural drive
for speed and
distance.

Huskies are smaller
than they appear and
are therefore better
suited to small loads.
They cost anywhere
from $450–$1,500.

sled dog

Sled Dog Stats:
•
•
•
•

Two dogs can pull 1,000 pounds (453 kg)
Sled dogs travel 20 mph (32 km/h) for short distances
Sled dogs travel 10–14 mph (16–22 km/h) for long distances
These dogs average 6–7 mph (9–11 km/h)

Typically, a team of dogs includes eight animals, arranged in four pairs. They are attached to a line running
down the middle, with harnesses branching off to hook up to the pairs of dogs. The front team is called the lead
team; the middle teams are called the swing dogs; and the rear team is called the wheel dogs. The animals are
specifically trained to respond to the musher’s commands and follow the lead team loyally. When choosing a
prime dog for a sled team, a musher looks for a few things: tough feet, a healthy appetite, thick coat, a good
drive, and lots of energy. A dog might look like a good choice if it’s big and strong, but it also needs to want to
run for many miles at a time. A thick coat, of course, keeps it warm and tough feet are the foundation for a good
runner. Do you have a dog? Do you think your dog would make a good sled dog?
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Thanks to sled dogs, human civilizations have been able to thrive in inhospitable conditions. Sleds originally
helped transport personal belongings and village necessities, as well as fresh meat from a hunt. As history
unfolded, sled teams made exploration possible and even allowed mail to be delivered to secluded outposts. The
Alaskan Gold Rush relied heavily on these strong and determined animals. Through deep woods, across frozen
lakes and rivers, and up and down treacherous mountain passes, sled dogs sprinted loads of mail and supplies
to North American settlers and pioneers. Although we now have engines and snowmobiles, trucks and airplanes,
people still use sled dogs today.

pit stop
You may have heard of the famous sled dog Balto, who delivered a life-saving
serum to an Alaskan town suffering from a diphtheria outbreak. What the classic
story often omits, however, is Balto’s ally, Togo. Originally deemed too small to be a
sled dog, Togo ended up leading his team on the longest and deadliest leg of that
race! Research Togo’s incredible story or look up other famous sled dogs!

A Feathered Ride

You may have ridden on a horse before, but have
you ever ridden on an ostrich? Did you know these
large, leggy birds have been used as a means of
transportation? About the same time that sled dogs
were at the heart of the Alaskan Gold Rush, across
the globe in South Africa, ostriches were being
rounded up for their coveted feathers. This resulted
in not only a profitable harvest of plumage for the
fashion industry, but a revived interest in riding these
large creatures. In fact, there is historical evidence of
ostrich-riding dating back over 1,000 years ago in the
Middle East! Can you imagine being the first person to
try to ride one of these giant birds? We don’t know what
that very first ostrich ride looked like, but today we know that
people can hop on the back of an ostrich, grip a wing or even its neck, and
hang on tight for a feathered version of bull riding! If you can stay on like a
pro you might be in for a galloping ride at the bird’s top speed of 45 mph
(72.5 km/h)! Don’t worry though, the ostrich won’t take off soaring into
the sky—it’s entirely flightless.
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While this bird may look cute and cuddly, it can actually be
dangerous if it feels threatened. Because of its huge size and
strong legs, an ostrich attack can be deadly. They use their strong
legs to kick and can even ward off a lion! Attacks on humans are
quite rare however, and the risk has not stopped people from
attempting to tame and ride these majestic birds, even racing
them! Not everyone agrees that people should ride and race
these birds. Some animal rights activists argue that it is cruel and
unnatural to ride ostriches, and they express their disagreement at
protests.

pit stop
Look up videos of ostrich
racing and riding. Does this
look like a challenge you’d
be up for? Do you think it’s
harmful? Why or why not?

Hoofing it

Before steam engines were invented, the fastest way to travel was with a horse. This sturdy animal was created
for hard work, and its special adaptations go beyond just its size. Horses have massive muscles, a large heart,
and extra-large lungs; all of which work together like powerful parts of a machine that can work hard for hours
on end. Horses are also very versatile. They are a form of transportation themselves, and they can be hitched up
to another form of transportation: the wagon!
The most popular horses for transportation and labor are draft horses, among which the Shire horse is
considered to be the strongest of all. Shire horses work together to pull gigantic loads. The world record of
weight pulled by a draft horse pair is a staggering 22,000 pounds (9,979 kg)! Specially trained draft horses can
consistently transport massive loads like this because they work as a team.

Horses have been used for:
·
·
·
·
·
·
·
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Hauling lumber out of forests
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Trumpeting transportation

Animal transportation has been used all around the globe. North
America has sled dogs, South Africa has ostriches, and nearly all
the world has horses. Likewise, the jungles of Asia have elephants.
Over 4,000 years ago, when civilizations were still spreading
through the creeping vines and thick undergrowth of India and
China, people learned to domesticate elephants. Their massive
size cut a wide swath through the jungle and they were naturally
adapted to the climate and surroundings. Their size also made it
possible to stack heavy loads on these beasts of burden or hitch
tourists riding elephants in ne
plows behind them to tend large fields. Elephants have a largerpal
than normal skeleton. An elephant’s skeletal system makes up
16%–20% of its body weight, which is a considerable amount!
This sturdy framework combined with thick limbs makes for a strong and powerful vessel to pull between 3–4
tons (3–4 tonnes) of material a day. Additionally, it can pick up over 600 pounds (272 kg) with just its trunk;
meaning it can, in a way, double as both a backhoe and a bulldozer!
Traditionally it’s been discovered that male elephants—called bulls—are too aggressive for domestic use. Farmers
prefer to work with female elephants. When it came to ancient warfare, however, bull elephants were the animal
of choice! Can you imagine trying to run through the thick jungles of India when suddenly a stampeding herd
of elephants ridden by soldiers came up to you? Chances are you and your army would retreat or surrender
immediately!
Even though elephants have been domesticated in some areas of the world for over 3,000 years, modern
organizations have begun to question the treatment of these animals. They argue against forcing them to
perform for entertainment or profit. One foundation, known as the Human Elephant Learning Programs
(H-ELP), is looking to preserve the relationship between working elephants and humans by implementing
rewards instead of punishment. Because elephants are so intelligent, it’s been found that they can be trained just
as gently and easily as a horse!

STUDENTS

Choose an animal from today’s lesson (or any
animal of choice) and research what it takes
to purchase and care for one. Watch videos or
read material that detail how to best tend to the
animal, and then discuss as a family if you’d be
good owners for that creature. Also consider what
purpose that animal might serve, practically.
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.
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power

WHAT’S

PAGE 4 SCIENCE Younger students will explore the concepts of

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 2 LANGUAGE ARTS Students will read a story and

fill out a story map to identify varying plot elements.

PAGE 3 GRAMMAR Students each have a grammar page today. You
can find this in the front of their student books. These pages are
designed to be done three days in a row with daily practice.

force, mass, friction, and gravity by performing a variety of
simple experiments and answering questions. Older students
will learn how a travois pulled by a dog demonstrates force.
Then they will build their own travois and explain how it works.

PAGE 5 SOCIAL STUDIES Younger students will either train their

own pet or watch pet training videos and fill out a chart
explaining what they did or learned. Early Elementary students
will choose an animal from the Teacher’s Guide and discover
how and by whom they are trained. Older students have the
choice of training a pet or watching videos. They will also
consider proper treatment of animals and research local
animal shelters.

• ANSWERS•

All levels

• GRAMMAR•

page notebooking
1 Section 1: China/India: elephant, South Africa: ostrich,

early reader

Alaska: sled dogs

Fix it: sight: colorful, sound: buzzing, touch: bumpy, smell:
stinky, taste: sour
Show it: sight, taste, touch, hearing, smell

page science
4 1. Force is the push or pull on an object, or the

reaction of two objects interacting.
2. Mass (weight), friction, more force, gravity, etc.
can all affect the force needed.
Upper Elementary: 3. The force that pulls things
toward Earth.

early elementary
upper elementary
Fix it: 1. Our old, creaky stairs are getting louder each year.
2. I ate every bit of the delicious, sweet, round cake. 3. My
grandmother snuggled in with a warm flannel blanket. 4. It
was a difficult, challenging day, but we made it through as
a family!

middle + high school
Fix It: 1. French 2. Japanese 3. Victorian 4. Martian HS: 5.
English, American
Practice it MS: 1. Swiss 2. Chinese 3. Spanish 4. Italian
Practice it HS: 1. Swiss 2. Chinese 3. Belgian 4. Spanish
5. Italian. Apply It: Canada-Canadian, Peru-Peruvian,
Netherlands-Dutch HS: Philippines-Filipino, DenmarkDanish
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Lord, thank you that no matter
where we go, you are always there
sustaining us. Remind us that we
can never escape your love, and
that no matter what amazing things
we accomplish, you’re the one who
makes them all possible.

on . . . nothing

How do you think your great-great-great-great grandparents would feel if they could step into the world today?
Can you imagine living life with only candles for light and only horses for travel, and then stepping into the 21st
century to learn that men have flown in space shuttles to the moon, and that people can travel almost 200 mph
(320km/hour) in Japan while sending instant text messages to a friend on another continent? That would be
hard to wrap your mind around! And yet, with the way technology is changing, you will likely see even bigger and
wilder things in your lifetime—things you can hardly imagine possible today! When it comes to transportation,
the sky is no longer the limit. Why be bound to tracks or roads or even the ground itself? New technology allows
us to move even on nothing at all!

Hovercraft

Is it a boat, a plane, or a water-bound ATV? Well, the hovercraft is all three! This incredible vehicle skims
over land and water with ease because it’s not actually touching anything at all. It rides an invisible current of
pressurized air. Power fans blow air below the hovercraft allowing it to rise up and hover. A hovercraft is also
called an Air Cushion Vehicle, or ACV. It can transition from water, to land, and back—effortlessly! Though it
doesn’t have wings or fly up in the clouds, the person driving a hovercraft is actually called a pilot because this
vehicle is still technically gliding through air. Not making contact with ground or water has big advantages. With
no wheels or hull dragging along the surface, the hovercraft isn’t slowed down by friction like a car or boat. This
means it reaches high speeds much faster. Imagine what would happen if your car tried to drive through a deep
mud puddle. You’d probably get slowed down or stuck completely, right? If you were in a hovercraft, however,
you’d just zoom right over that mud puddle thanks to the way it uses air to hover over ground, water, or even
mud.
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Like most inventions, the concept of the hovercraft was sparked in the mind of one man before it came to life
in the hands of another. In the late-1800s a British man by the name of Sir John Thornycroft tried to find a way
to reduce friction on ships and help them sail faster. He imagined that if the ship could just be lifted out of the
water so that the hull was floating in the air, then of course the ship would sail faster with no friction from moving
through the water. Well, that was easier said than done! Thornycroft was well ahead of his time. It was nearly
100 years later, in the 1950s, that a man named Sir Christopher Cockerell was experimenting with household
gadgets, trying to create a floating device. With a blower and some old tins, he managed to create a pocket of
air that caused the tins to float! And there, in his hands, the first hovercraft came to life. Within 20 years, they
became a major form of transportation for passengers crossing the English Channel!
The hull is the flat bottom. While it looks like
the hovercraft sits on the apron, it’s actually
resting on pressurized air and the apron just
hangs down below to help capture the air.

The rear fan pushes
air backward, which
propels the vessel
forward

hovercraft

fun fact:

A powerful fan is used to pump air
underneath the vessel. When the
air pressure equals the weight of the
hovercraft, the hovercraft will suddenly
lurch upward—hovering!

While they typically travel between
20–40 mph (32–64km/hr) the world
record for hovercraft speed is 85.38
mph (137.4km/hr)!

pit stop

A hovercraft is a type of amphibious vehicle: a vehicle that goes on both land
and water. Look up pictures or videos of amphibious vehicles—many function
as a tourist attraction. Would you like to travel on one? What would it be like?
Are there any tourist amphibious vehicles near you? How are they useful? Why
do tourists go on them?
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Uses of Hovercraft

Why do you think people use hovercrafts? Is it the novelty
of floating on air? Or perhaps the ability to go from land
to water seamlessly? Hovercraft are uniquely helpful in an
emergency situation. While there are many other off-road
vehicles, such as snowmobiles and dirt bikes, and while
helicopters can dip in and out of hard-to-reach areas,
hovercrafts have several special advantages. Hovercrafts
travel with great speed and can cut a straight path to
a target, such as a victim or wounded soldier, retrieve
them, and retreat very quickly and efficiently. This is why
they are widely used by rescue and military operations.
military hovercraft
Hovercrafts can also be small and very maneuverable,
or they can be huge and carry up to a few hundred
passengers and even other vehicles. Another big advantage of
this hovering hero: they’re very eco-friendly! They don’t damage the environment
they travel through, unlike wheeled vehicles that churn up the ground or submerged motors that
disturb ocean life.
The world’s largest hovercraft belongs to the Russian Navy. Known as the Russian Zubr ship, it is massive! At
187 feet (57 m) long and 73.1 feet (22.3 m) wide, it can carry 1.17 million pounds (535 tonnes). This is extremely
helpful when transporting troops, tanks, and other equipment from battleships in the harbor to the beach. It’s
even outfitted with rocket launchers, missiles, and machine guns so it can defend itself, engage in battle, and
transport its troops effortlessly! Imagine how differently famous battles such as D-Day in Normandy, France,
might have gone if they had had access to this kind of efficient transportation!

Personal Hovercraft

While military and rescue hovercraft are currently in
operation, personal hovercraft are things that may not be
too far away! Like the hoverboard in Back to the Future, there
are multiple different companies who have been working to
create a personal hoverboard—though they have yet to hit
the market. Hoverboards that use the downward pressure
of air to keep afloat are difficult to control and balance
with such a small surface area. If you look up any videos of
hovercraft, you will also see that they are incredibly loud,
which isn’t ideal for something akin to the social sport of
skateboarding (it might require some yelling to your friends
hoverboard
to check out your new trick). Developers, such as the team at
Hendo Hoverboard, came up with a different way to hover:
one that is quieter and smoother and easier to manage.
Multiple different companies have sprung up with working prototypes that use electromagnets, similar to the
Maglev train. Just like the maglev train needs metal tracks to work, an electromagnet hoverboard needs to be on
something magnetic. This means that mass producing and marketing this unique board is difficult because it
would require communities to build specialized, conductive skateparks.
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Not surprisingly, the year these hoverboards went live was 2015, the same year that Marty rode a hoverboard in
Back to the Future. However, after Hendo’s successful Kickstarter campaign and lots of excitement in 2015, there
hasn’t been any news in years. Perhaps the challenges it faced were too high, or maybe we’ll see them suddenly
resurface with a new prototype in the years to come! The technology is there, whether through magnets or air,
but finding something affordable, sustainable, and usable seems to be a little harder to implement.
Today, a simple search of hoverboards will bring you to a small platform with two wheels, which isn’t a
hoverboard at all. Each wheel has its own gyrocopter and multiple sensors that work to keep the platform
upright even while the wheels turn. They rely on your careful balance and a slight tilt forward or backward to
prompt the wheels to start turning. While they aren’t floating in the air, they maneuver similar to a hoverboard,
using the tilt and lean of your bodyweight to move. These fun little toys are much more affordable, safe, and
don’t require any sort of special platform or track to run on–though they do require practice!

pit stop
What do you think? Are personal hoverboards something we will see in the
future? Look up the kickstarter video of Hendo Hoverboard. Why do you think
they stopped posting updates?

STUDENTS

At some point in your life, you might get a car stuck in mud
or snow because you most likely don’t have a hovercraft
to avoid them! The key here is to remember that if you
just press on the gas, your tires will just dig themselves
deeper into the mud or snow. So . . . what do you need to
get yourself out of the hole you find yourself in? You need
traction! Did you know that the traction needed to drive
your car down the road is a type of friction? What can you
put in your vehicle to have on hand should you ever get
stuck in the mud or snow? Research or discuss with your
parents some different techniques for getting unstuck.
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.
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WHAT’S

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 2 LANGUAGE ARTS Students will practice story

sequencing using a variety of activities at their
level. Early Elementary will also match problems and solutions
to characters. Upper Elementary will rewrite the story, adding
good descriptions. Older students will practice writing good
dialogue.

other types of hovering, and Upper Elementary will
experiment with magnets. Older students will research
hovercrafts and find or create a DIY experiment.

PAGE 4 SOCIAL STUDIES Younger students will evaluate the pros

and cons of hovercrafts or jetpacks, as well as make a pros
and cons list for a decision in their own life. Older students will
consider the pros and cons of drone delivery. High School will
also research Aeroflex.

PAGE 5 ART Students will create a comic featuring some sort of

hover travel. High School will also research the debate of using
hover vehicles for travel.

PAGE 3 SCIENCE Younger students will make their own hovercraft
using simple household items. Early Elementary will explore

• ANSWERS•

early reader + early elementary

upper elementary

page language arts
2 Early Reader:

Story 1: 1. Mr. Beaver happy in his dam. 2. Water leaking
in. 3. Mr. Beaver fixed the dam.
Story 2: 1. Florence Fly resting under a rock. 2. Frog comes
close, intending to eat her. 3. Florence flies away to safety.
Early Elementary:
Story 1: 1. Mr. Beaver lived in . . . 2. One day, water . . .
3. He used his strong teeth . . .
Story 2: Florence Fly rested . . . 2. Florence did not see . . .
3. A noisy crow squawked . . .
Mr. Beaver:
Problem: Mr. Beaver’s dam broke. Solution: Mr. Beaver
fixed the dam with more branches.
Florence Fly:
Problem: Florence Fly did not see the frog.
Solution: Florence was warned by a crow. She escaped.
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page language arts
2 Story 1:

1. Mr. Beaver is happy in his dam. 2. Water leaking in. 3.
Mr. Beaver fixed the dam.
Story 2: 1. Florence Fly resting under a rock. 2. Frog
comes close, intending to eat her. 3. Florence flies away
to safety.
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in an emergency

Thank you for being our rescuer!
There is nowhere we can hide from
your presence. There is nothing too
bad or too big that can separate us
from your love. Thank you for the gift
of salvation and the hope that we
have because you were willing to lay
down your life to save ours. Help us to
remember your love today.

Have you ever been on a field trip to a police detachment or fire station? Perhaps you went on a tour and were
able to see inside the vehicles, or wear part of the uniform, or flick on the siren. Most of us, at some point in our
lives, have pushed forward in a crowd of our peers to see just a little bit closer the things that fill us with wonder
and awe. Each of these vehicles is steeped in mystery: why are there so many buttons and more importantly,
what do they do? While many of the vehicles we have learned about so far are made in a unique way on the
outside, emergency vehicles are crafted with uniquely structured insides to make them tailored to their jobs. Like a
workhorse designed to pull or carry, these vehicles are made to protect and rescue.

Police

Did you know that not all police are the same? Each country, state, and even city might choose or establish their
own law enforcement. Federal police or law enforcement might be the RCMP in Canada or the FBI in the United
States. While your city might have their own police force like the NYPD or Calgary Police. Furthermore, there
are specialized divisions in many police agencies, such as plain clothes, detectives, undercover, or narcotics. As
you might imagine, a division’s purpose greatly affects the type of vehicle that is suited to it. Someone who is
undercover will likely drive a very commonplace vehicle that suits their target demographic. Most general police
cars are made with special security details that help to protect the officers from someone who could be a threat
to their safety. Let’s take a look at some of the unique features of police vehicles.
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Type of vehicles
Many police cars themselves
are regular vehicles that have
been retrofitted (had things
custom added) to meet
their needs. Often these are
roomier rides, such as an
SUV or a Crown Victoria (a
type of sedan).

Lights and sirens
Remember, not all police vehicles have these, depending on the
division or purpose of the driver. Unmarked vehicles have no lights or
decals and look no different than any other car on the road. Marked
vehicles look similar to this, with decals, lights on the top, and they
often have lights in the front and back that all flash so that everyone
can see them on the road. Plus, don’t forget the wailing siren!
Lights and sirens are a warning for people to pull over, which helps
emergency services personnel get where they are going quickly.

Bars and plexiglass protection
The back seat of a common police car is generally
where a suspect goes. While it is not always the case,
the arrested individual might be dangerous, very
angry, or even sick. This barrier provides protection
for the officers.

Electronics
The inside of a police vehicle is full of buttons
and knobs that operate the siren, communicate
via radios, or even help an officer to look up
an address or write a report. This specialized
equipment is built right into the dash, and even
on the roof so that the officer can do their job
well without having to go back and forth—
almost like an office on wheels!

did you know?
The creators of Gather ‘Round are a police family!
Rebecca’s husband, Jonathan, is a corporal in the
RCMP—Canada’s federal police force.
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While these might be the most common types of vehicles you will see, they are certainly not the only ones. Many
police forces have vans for gathering intel or information, specialized prisoner transport vehicles, and large
capacity vehicles to hold multiple people. One example is the Bearcat G2, an armored tactical vehicle that is
used for more high-risk calls in larger centers. These heavy-duty trucks can hold 1–12 officers with a roomy interior
that allows for a quick exit or entry as it arrives on the scene. It can speed toward a crime at a whopping 75–100
mph (120–160 km/h) and is made to be maneuverable for quick turns and stops. These tanks have a steel frame
and are specially made to protect the riders from bullets. With a V8 turbo-diesel engine, this 4x4 is made to go
off the beaten path in even the roughest terrain. It is used for both law enforcement as well as specialized tactical
forces such as SWAT.

Fire Trucks

Fire trucks are the perfect example of a vehicle with a purpose. What other engine can you think of that is made
to shoot water about 40 feet (12 m) in the air? From the traditional ladder fire truck you can probably picture
in your mind, to more specific pumping trucks, airport fire trucks, or even rescue trucks, there are many different
options at the fire station to suit the need. Firefighters are called first responders, along with paramedics and
police officers. This means that when someone calls 911 (or whatever your emergency number is in your country),
they are one of the first to the scene. Though their job is technically to put out a fire, they are also trained in
rescue and first aid. Because of this, even when there is no fire, they might be the first to the scene, starting first
aid or preparing the Jaws of Life® while paramedics or police arrive. Fire engines are made to pump water and
even carry their own water, hoses, and flame retardants. A fire truck is used more to carry firefighters to the scene
as well as supplies that they will need, such as ladders, masks, and lifesaving equipment. Both the fire engine and
the fire truck are huge, stretching up to more tha 40 feet (12 m) long.
Chances are, you have seen a fire truck or fire engine near an accident site or perhaps driving past you, their
sirens wailing in the distance. But what you have most likely never seen is the most powerful fire engine in the
world, the Big Wind. This unique design from Hungary uses two jet engines to put out impossible fires. It is so
powerful, in fact, that it is made to put out only certain types of fires (like oil well fires). Designed during the Cold
War, perhaps with the looming threat of nuclear and chemical weapons, it projects water at 770 mph (1,239
km/h). With huge hoses, the Big Wind pumps water and chemicals through the jet engines at a rate of 220
gallons per second (832.8 L/s)! It takes three different people to run this fire-killing machine: a driver, a fire chief,
and someone who controls the jets.

did you know?
There were fires long before there were fire
engines to put them out. Historians think
that the first fire brigade was actually in
ancient Greece, and it used the aqueduct
system. The original “fire engines” were
pumps and hoses carried by horse-drawn
wagons.
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pit stop
There are some videos of the
Big Wind available online. See
if you can find one to see this
amazing machine in action!

Emergency Medical Services (EMS)

big wind

In an emergency situation, vehicles (and the people and equipment they transport) can and do save lives every
single day. Joseph-Armand Bombardier invented the snowmobile after his son couldn’t get the help he needed in
time. He learned that in an emergency, every second counts. Because of this, ambulances are perhaps the most
critical first responder to arrive on the scene. Not only do they transport people quickly to the hospital, but within
their belly, they carry lifesaving equipment and trained professionals. In short, the ambulance you see pulling up
to the hospital bay doors, brings the hospital . . . to you!
While you might have been on a tour of a fire station or police department, you may not have had the
opportunity to have a first-hand glimpse at the inside of an ambulance. Almost like the tactical police vehicles
we learned about, ambulances are made to be maneuverable and steady. They are spacious in the back, with
shelves lining the walls full of bandages, medications, tubing, machines, and all the things that can help to save
your life. The people who are trained to ride in these moving hospitals are called paramedics. They don’t have
all the training of a doctor, but they are trained in a high level of first aid and they are strong and fit to help the
people who depend on them. The inside of an ambulance has lots of floor space to allow a stretcher to be lifted
in and safely secured to the floor. From here, paramedics can monitor your vitals, administer medication, and
give you oxygen and warm blankets to prevent shock. Meanwhile, the driver turns on their lights and sirens to
move traffic out of the way and expedite your journey. Like a police vehicle, ambulances are fitted with radios
that allow them to communicate with the hospital to let them know they are coming or 911 dispatch to receive
calls.
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You may be wondering why your parents drove you to the hospital when you could have
experienced the adventure of an ambulance. This is likely because ambulances are generally only used in an
emergency. A broken arm or a cut that needs stitches does not require
immediate lifesaving action. In fact, if you were to call 911, the
ambulance would indeed come to your house and take you
to the hospital, but your parents might get a bill in the
mail shortly after. A simple jaunt in an ambulance can
cost anywhere from $50–$500 depending on your
state or province, how far you traveled, and
whether or not you have insurance. An
air ambulance can be much more,
especially if you have a long distance
to travel. It is important to reserve
emergency services for emergencies
only, so that they are available when
someone’s life is on the line.

pit stop

Do a virtual tour of an ambulance or look up how much it costs in your area or with
your insurance to use one. Talk about what constitutes an emergency and what
doesn’t. If you want, make a plan to pray every time you hear sirens to begin building
empathy and compassion for those who are in trouble.

STUDENTS

Talk to younger students about how to dial 911, and
make sure everyone knows your home address. With
all students, conduct an emergency evacuation plan
for the home. Look up guidelines for how to do this,
including how to get out safely in case of a fire and
where to meet.
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.
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WHAT’S

• D AY AT A G L A N C E •
PAGE 4 SOCIAL STUDIES Students will learn more about the roles of

PAGE 1 NOTEBOOKING Students will use

police officers. Younger students will interview a family member
about police officers, and then answer questions about them.
Older students will research the difference between Canadian
and US police officers as well as the acronyms FBI and RCMP.
Middle and High School will consider negative attitudes
toward police officers, and all ages are encouraged to tour a
local fire or police station.

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 2 LANGUAGE ARTS Students will use the skills they

have learned about good writing to create a new
ending(s) to a story or stories.

PAGE 5 BIBLE God is our rescuer and wants us to come to Him

in times of trouble. To learn more about God’s role as our
protector, younger students will look at Hebrews 13:6 and
Psalm 37:39. Upper Elementary and Middle School will also
consider Isaiah 41:10. High School will find their own verses
and also consider God’s faithfulness.

PAGE 3 SCIENCE Students will learn about how the Jaws of Life®

can help in a variety of emergency situations and identify some
of them. Older students will also answer what type of force is
used by the machine. Middle and High School will research
situations where the Jaws of Life® are used. High School will
label the parts of a hydraulic cylinder.

• ANSWERS•

early reader + early elementary

middle + high school

page science
3 Car accident, earthquake, someone who is trapped

page science
3 Fluid: phosphate ester fluid; it doesn’t conduct

electricity and isn’t flammable
Sketch it: A picture of the hydraulic cylinder with the
parts labeled: hydraulic cylinder, piston rod, cylinder
housing, piston, breather plug

upper elementary
page science
3 Car accident, earthquake, someone who is trapped

page social studies
4 1. FBI: Federal Bureau of Investigation, United States

Hydraulics

page social studies
4 1. FBI: Federal Bureau of Investigation

2. RCMP: Royal Canadian Mounted Police, Canada

2. RCMP: Royal Canadian Mounted Police
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at the construction site

Thank you for teaching us how
to work hard and help others, for
being an example of humility and
selflessness. Help us become more like
you. Increase our work ethic and help
us to do our best. Be with us in our
studies today and fill this place with
your presence.

Our transportation journey continues with some impressive vehicles that you might not think of as modes
of transportation. These specialized machines don’t shuttle groups of people or transport large amounts
of cargo, but they still play a vital role. Construction vehicles help build and create the infrastructure (the
parts and systems) of our cities and towns. These vehicles do more than just build—they haul massive pieces of
equipment and supplies, and they even help create the railways, roads, and airstrips needed for other forms
of transportation. Think about it: the huge skyscrapers we see in cities are constructed of monstrous pieces of
metal. How was that metal set in place? How was it delivered to the city? It all required transportation.

Construction Careers
If you’re interested in the heavy duty vehicles on a construction site, want a flexible
career with high wages, like working outside, and if you find satisfaction in seeing
a project take shape from start to finish—a career in construction might be just
the thing for you. While it varies by state, province, or country, many construction
workers go through heavy equipment training to work in this field. This training
can cost between $4,000–$15,000 in the US. There is both classroom teaching
and on-the-job training. You learn not only how to drive these mighty machines but
also vehicle maintenance and safety. A construction apprenticeship allows you to
earn up to 50%–90% of a worker’s normal wages as you learn how to do the job.
As your experience grows, so does your paycheck! Due to the largely part-time
nature of these jobs the pay varies, but construction workers in the US often make
between $55,000– $75,000 a year. Let’s learn about some of the vehicles you
might drive in the field of construction.
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Bagger 293

The World’s Biggest Vehicle

Did you know that the world’s largest terrestrial vehicle is a construction vehicle? The Bagger 293 is a super
strange looking machine. It is a bucket-wheel excavator that can move 8.5 million cubic feet (240,693.2 m3) of
dirt per day. That’s like digging a football-field length hole 80 feet (24.4 m) deep each day! The Bagger 293 has
a 70 foot (21.3 m) rotating wheel of buckets at the end of a long arm. As the wheel rotates, the buckets scoop
up dirt, and then dump it onto a conveyor belt that moves the dirt to waiting vehicles that haul it away. What
an efficient way to dig! It is taller than the Statue of Liberty (315 ft. or 96 m), and 740 feet (225 m) long. It takes
five people to operate it. As you might imagine, a machine this mighty is hard to move. To transport the Bagger
293 to another location, it would take a very long time moving at a speed of about .65 mph (1 km/hr)—you can
actually walk faster than that! There are only five of these special machines in the world, and they dig in the
world’s biggest quarries.

pit stop
There are lots of moving parts in a mine and lots of various machines that work in
quarries. Look up how underground mining works. What things are mined? Is it
still dangerous work? What machines are used in quarries today?
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Belaz dump trucks

World’s Largest Dump truck

Excavators and dump trucks go hand in hand. As an excavator digs up dirt, rocks, or metals from the earth,
it needs somewhere to put it. This is where we call for a dump truck! Let’s take a look at the BelAz 75710—the
world’s largest dump truck. Operating in the freezing, remote regions of Siberia, this truck hauls roughly 1 million
pounds (500 tonnes) at a time! While it requires 7,200 horsepower, you may be surprised to learn that this giant
is electrically powered and eco-friendly. Because mining already comes with some controversial effects on the
environment, this innovation—made possible by the European company Siemens—is a huge step forward for the
mining industry!
While some vehicles, like the Bagger 293, hardly move from their spot, a dump truck moves around a
construction site, and it often travels a long way. As they leave a construction zone, buildings and cars disappear
as the dump truck plunges further into open country, headed for a quarry, or large area where stone or minerals
are harvested. These quarries are places where other machinery and manpower have dug and broken up the
earth. A dump truck arrives at a quarry to have its bed filled with soil, pebbly gravel, or large chunks of rock. Each
of these materials serve different purposes in construction: filling holes, laying foundations, or simply providing a
soft area of land for a playground. Thousands of years ago, slaves (like the Hebrews in the time of Moses) didn’t
have the help of these machines. They had to work as both an excavator and a dump truck. They made the
bricks of the pyramids and hauled massive stones by hand and rope to wedge them into place. Can you imagine
the backbreaking work this must have been? Modern excavators and dump trucks now tackle these big jobs
efficiently.

The World’s Largest Crane

If excavators dig down and dump trucks haul across, how do we get buildings that go up? As you might imagine,
it takes massive, mind-blowing works of physics and engineering to get things like skyscrapers, wind turbines,
and even cell towers off the ground! That’s where the Liebherr LTM 11200-9.1 comes in—the world’s tallest and
strongest telescopic crane.
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Cranes on construction sites help take towers and buildings to new heights. Have you ever used a telescope,
pointer stick, or antenna that has an adjustable length? The world’s largest crane is adjustable in a similar way.
It is a telescopic crane; the tubes of the crane are adjustable, can fit inside each other, and extend or retract to
be taller or shorter. The Liebherr crane helps assemble giant wind turbines that dot wide open plains and rolling
hills, harnessing wind power and turning it into electricity. With an addition, it can reach over 50 stories high and
lift as much weight as 200 African elephants! This piece of machinery is so massive that the truck and the crane
have to be transported separately to their job site and are also operated by separate engines.
Have you ever seen a crane on top of a tall building and wondered how it got there?
Cranes actually use their own lifting power to hoist themselves into position. There
are three main ways: external climbing (where they’re built and attached
to the side of the building and grow as the building grows), internal
climbing (where they’re built inside the building and construct
the building around themselves), or they’re lifted up into place
by a large helicopter.

liebherr ltm 11200-91

Hydraulics vs. Pneumatics

If you dig deeper into the science behind these machines, you’ll see that their hydraulic power is often referenced.
Hydraulics use liquids (fluids) to operate, whereas pneumatics use gases, such as air.
Hydraulic machines and moving parts deal with liquids or fluids. Typically these engines take in a fluid, which is
usually some type of oil, and use it to move force from one location to another. Hydraulics can also be moving
parts on a vehicle. For example, the parts that make the bed of the dump truck go up and down are hydraulic
lifts. Hydraulics are great for supplying large amounts of power!

teacher’s guide LESSON 16

113

a t th e c o n s tr u c t i o n s i te

Pneumatic engines deal with air or gas. Gases are light
and typically not seen, and can be pressurized to make
things move. Pneumatic operations typically don’t supply
as much power as hydraulic operations. This is because
air is less dense than liquid, and it can’t transmit as much
force as an operation involving oil. An example of a
pneumatic action is a nail gun or the air tubes at a drivethrough bank which suck up the container and whisk it
away from the car and into the building.

The power of construction transportation

Hydraulics

These deal with liquids. Think
of it like this: The l in hydraulics
stands for liquids.

Pneumatics

These deal with gases. Think of
it like this: The p in pneumatics
stands for pressurized gas.

While these machines may be impressive in and of
themselves, when they work together, construction
vehicles can accomplish amazing—even life saving—
things. In early 2020, a swarm of construction vehicles of
all shapes and sizes descended on Wuhan, China to construct a new field hospital to treat the rising number of
patients suffering from a new, rapidly spreading virus: Covid-19. The 1,000-bed Huoshenshan hospital was built
in just 10 days. Working together, hundreds of pieces of machinery bulldozed and flattened ground, transported
large payloads of dirt and equipment, lifted prefabricated parts and set them in place, and shuttled round-theclock workers to and from the construction site.
When much of the world was under orders to stay at home to keep the virus from spreading, they turned to the
construction livestream and watched this hospital being built. It became a popular pastime. The hundreds of
thousands of livestream viewers even started giving names to the construction vehicles as they watched them
work. “Cement King,” “Little Yellow,” and “Brother Red Bull” were hailed as heroes of the Covid-19 pandemic! In
a difficult and dark time, it’s amazing how construction vehicles played a valuable role both in building a hospital
to save lives, and in providing entertainment for anxious watchers worldwide. If you want, see if you can find
some pictures of it!

STUDENTS

As a family, tackle an indoor or outdoor project
that requires manual labor. Is there gardening you
can do together: digging, using a wheelbarrow, or
weeding? Does your garage need to be cleaned and
organized? How about a painting project? Come up
with a project, discuss it as a family, and assign parts
and tasks to each person. How can you make this
project go smoothly? What troubles could come up?
Alternatively, visit a construction site in your car and
try to identify the different vehicles you recognize.
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Open up your notebooks and
complete today’s assignments. Don’t
forget to work on your Seatwork
and Grammar in the front of your
notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front of
the Teacher’s Guide.
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WHAT’S

• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use

learning levels, and then answer questions pertaining to the
experiments.

prompts and targeted activities in their
notebooking pages to help them take
notes and/or reflect on what they are
learning about in today’s lesson.

PAGE 4 SOCIAL STUDIES Students will learn more about quarry

a problem or conflict for their story and decide
how to solve it. Older students will compose the rough draft
of the first half of their story.

operations through various activities of their choice. Younger
students will also color a picture. Upper Elementary will draw
a comparison of the Bagger 293 and an average truck.
Middle and High School will answer quarry questions, explore
items around home made from quarried products, and are
encouraged to visit a quarry or stone dealer near them.

PAGE 3 SCIENCE Students will conduct (or watch videos of)

PAGE 5 REVIEW Students will review what they have learned in

PAGE 2 LANGUAGE ARTS Younger students will write

experiments that demonstrate air pressure at their different

this unit through oral or written narration.

• ANSWERS•

upper elementary

page science
3 1. hydraulics 2. pneumatics

page social studies
4 1. When pits get really deep, they start to fill with water

(kind of like a well). They sometimes pump it out so they
can keep digging but it makes quarries a danger zone and
sometimes the water can be toxic.
2. A deep hole in the ground can be dangerous. Sometimes
abandoned quarries are fenced off with warning signs.
Other times they are used as a garbage dump!
3. Answers will vary
4. Dimention Stones: headstones, large chunks of marble,
kitchen countertops, stone building material, roof shingles
5. (High School) broad category of coarse-to-mediumgrained particulate material used in construction ( sand,
gravel, crushed stone, slag, recycled concrete, and
geosynthetic aggregates)

middle + high school
page notebooking
1 Hydraulics:These deal with liquids.
Pneumatic:These deal with gases.

page Middle school science
3 1. pneumatics 2. hydraulics 3. Hydraulics work by

force being applied using a piston which pushes on
a cylinder filled with a fluid that does not compress
(such as oil). The force goes through the liquid and
pushes a piston on the other side which can multiply
the force if the second piston is bigger than the first.
Pneumatics use compressed air to build up pressure
in a cylinder, which can then move a piston or gear.
Valves are used to control where the energy goes.

page REVIEW
5
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• D AY AT A G L A N C E •
• ANSWERS•

all levels
page
5

review
ER–EE: Questions 1–6, UE: Questions 1–8
1. A vertical takeoff landing vehicle, like a drone or
helicopter; it takes off straight into the air
2. Answers may include: Lake Huron, Lake Superior,
Lake Michigan, Lake Ontario, and Lake Erie
3. farming: female; ancient warfare: male
4. liquid
5. met in the middle
6. Canada: Canadian Pacific Railway; U.S.:
Transcontinental Railroad;
7. Force is the push or pull on an object, or the
reaction of two objects interacting.
8. atoms
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MS: Questions 1–9, HS: ALL
1. + 2. Same as above
3. Liquid
4. Canada: Canadian Pacific Railway; U.S.:
Transcontinental Railroad; met in the middle
5. force is the push or pull on an object, or the reaction of
two objects interacting
6. Elon Musk
7. atoms
8. counterweights balance the elevator car
9. Surface tension is the cohesion of the liquid molecules
creating a force. Surface area is the amount of total
space an object covers.
10. By using regulated compressed air to move parts of
machinery such as pumps, or valves
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you gotta see this!

God, you never cease to amaze us.
Your creativity knows no bounds and
you are full of wonders! Open our
eyes to your power and glory; don’t
ever let us stop being in awe of who
you are. We praise you, for you are
the God of the impossible!

We’ve learned about vehicles that transport people from one area to another. We’ve discovered machines that
were made specifically for their environment—to cover the most challenging surfaces or soar to new heights.
We’ve talked about engines that are designed to work: hauling, pulling, reaching, digging, harvesting, and so
much more! Today we are going to talk about some travel methods that are just plain fun and exciting! Many
of the rides we will cover today are part of the tourism industry, which supports the local economy by attracting
people to visit from somewhere else in the world. People like you and I pack our bags and stuff our wallets and
hop on a plane to see something new or to stay at a vacation resort—boosting the economy and creating jobs.
Some tourist attractions are man made (like Disneyland or the Statue of Liberty), while others are natural
attractions (such as a mountain or the Grand Canyon). As we read about incredible places in the world and the
rides we might take there, think about how they contribute to the country’s economy so we can discuss it at the
end of our lesson.

Up Mount Stanserhorn

Tucked in the heart of Europe is the country of Switzerland. Although the country itself is small, its mountains
are quite the opposite! The world-famous Alps run through this country and make up about 65% of its total
landmass. In fact, Europe’s highest summit is situated in Switzerland—Mount Rosa—which reaches a dizzying
height of 15,203 feet (4,634 m)! These extreme heights and the jagged terrain that surrounds them makes for
a landscape impossible to climb unless you’re a surefooted local or a mountain goat. Thanks to advances in
the technology of transportation, however, humans have been cruising over the heads of mountain goats and
soaring with the birds in funiculars, or cable cars, since the late-1800s. Each year, millions of tourists flock to the
Alps to take stunning pictures and see the majestic rocks up close without the deadly climb.

Swiss Alps
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One of the most noteworthy cable cars in Switzerland is the CabriO car that climbs the mighty Mount
Stanserhorn. This is the world’s first and only open-roof cable car! Watch your footing and hold on tight to the
rail because about half of the car’s 60 passengers can cram themselves on the open-air deck for an unhindered
view of the mountain during the ride. For those not wanting to brave the fresh mountain air on the 1.4 mile (2,320
m) ride that rises up over 3,200 feet (1,000 m), there is a fully-enclosed glass cabin underneath. Which would
you choose? The CabriO transports up to 465 guests in just one hour of its entire work day, moving quickly up
and down the mountain! The government poured 28.1 million Swiss Francs into this transportation wonder and
proudly claim that every working part is Swiss-made. Considering the tourist attraction it is today, one might
argue it was well worth the investment.
For about $85.49 USD a ticket, tourists can board the CabriO for the trek up the mountain. At the summit,
visitors can see parts of France and Germany, dine in a rotating restaurant, or hike a nature reserve! This kind of
enjoyable adventure and relaxation would never have been possible without the innovation of transportation in
the form of cable cars!

Downhill in Madeira

What goes up, must come down, and here’s a unique and fun mode of transportation you may not have heard of.
This next vehicle is like a sled that runs on roads instead of snow—what could go wrong? Since the 1850s, people
have been sliding down a steep and winding hill in Madeira, Portugal on a vehicle made out of a wicker chair on
a sled-like base. Monte toboggans began as a quick and efficient way to go from the hilltop village of Monte to
the sea-level town of Funchal, and they have become a must-try tourist activity. Riding on the back—similar to
a musher on the back of a dog sled—are drivers called carreiros who give the toboggan a running start before
hopping on the back and steering it down the curving street with nothing but some rope and the heels of their
boots. The 1.24 mile (2 km) trip takes just a few minutes as the Monte toboggan reaches up to 30 mph (48.28
km/h)! This form of transportation runs solely on the principle of friction: the carreiros wear shoes with rubber
soles that allow for breaking and extra grip while pushing and steering, and the runners on the toboggan are
wrapped in rags soaked with grease. This thrilling form of travel is not for the faint of heart, but it is a popular
tourist attraction. The cost for two adults is about 30 Euro. Would you want to ride on a Monte toboggan?

carreiros preparing sleds
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Spinning through New Zealand

If you hit a patch of ice in a car and go spinning in circles down the road, it’s usually considered a wreck. If
you hit a smooth patch of water in the Shotover Jet and go spinning in circles, however, it’s called adventure!
New Zealand has long made a name for itself as a fun and daring country, giving the world fun attractions
such as zorbing, bungee jumping, and the Hamilton jet ski. They’ve topped it all with their hot-red canyon
transportation: the Shotover Jet!
In Queenstown, New Zealand the Shotover River snakes
through canyons leading to a beach called Arthur’s
Point. While at first glance things may be serene, the
throaty roar of a jet engine and the exhilarated
screams of passengers cut through the peace
and quiet. This cutting-edge jet boat is powered
by water propulsion. Jet engines take water
in through a valve at the bottom of the boat
and shoot it out at a high-powered rate to
propel the boat forward. This allows boats
to zoom through shallow water without their
engines clipping the bottom or any debris, and
it also provides excellent handling. This control
over steering also allows the boat to cut tight
corners and spin around boulders in the cramped
environment of a canyon. Many times on this thrill
ride, the Shotover Jet spins in 360° circles while
dodging deadly obstacles!

shotover jet

The Future of Transportation

Have you ever gone through the bank drive-thru and seen your mom or dad place money in a little cylinder, and
then send it shooting through a tube into the building? This is a pneumatic tube, which, if you remember from
Lesson 16, is pressurized air power used to move objects. Pneumatic tubes were used as early as the mid-1800s
in office buildings so that desk-bound employees could quickly send messages back and forth (like early text
messaging). The world’s greatest minds and most innovative inventors, however, have bigger and better hopes
and dreams for pneumatic tubes: human transportation!
Remember when we learned about the maglev train? It is operated by magnetic forces. A futuristic form of
transportation called the Hyperloop is based off of a combination of maglev technology and pneumatic force.
The carriers would be pods that transport passengers in air pressured tubes from point A to point B. This is such
a new idea, however, that it’s not yet available to the public. It has been privately tested, and although several
companies are competing to create the first, Elon Musk has positioned himself and his company at the front
of the race to create the first Hyperloop. He’s planning on overseeing construction of an underground tunnel
connecting Washington D.C. to New York City that can move passengers there in about half an hour—cutting
the current travel time by 2.5 hours! The project is estimated to cost upward of $6 billion.
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So far, tests have proven that the Hyperloop system can reach 240 mph (387 km/h)! There are a lot of “hoops
to jump through,” however. For example, if a human transit system based on tubes and air pressure was built,
that means the air-tight tunnel would have to be created above or underground. That would be an entirely new
infrastructure to create from the ground up! Additionally, how do you go about safety standards? What if the
Hyperloop breaks down and hundreds of passengers are stuck inside a tube that they can’t escape quickly?
There are a lot of things to consider when tackling this kind of invention, but with minds like Elon Musk’s,
something like it is certainly on the horizon!

The Orbit Wheel

All of these forms of transportation may seem cool, but you have
to rely on someone else to pilot them. What if you could drive
something spectacular all on your own? That’s where the Orbit
Wheel comes in. They’re essentially wheels for your feet, and riding
them is like a combination of rollerblading and skateboarding. You
wear these wheels like a shoe almost, but you stand to the side and
ride them like a snowboard or a skateboard. The super-rolling wheels
allow you to get anywhere quickly and in style, while also doing
some tricks along the way! Once you place your feet on the footrest
ORBIT WHEEL
inside the wheels, you’re ready to go. There’s no motor, fuel, or
battery necessary—your foot just sits inside a wheel while the outer rim rotates to roll you down the sidewalk. In
a way, this is like two of the earliest forms of transportation—feet and wheels—combining to make one futuristic
transportation method!
For those who aren’t too keen on skateboarding or rollerblading to begin with, don’t worry, there’s a beginner
device that connects the two wheels, keeping your feet perfectly in line and straight while you ride the device. If
you’re really itching to get your hands on these—or your feet in them—then you might want to start saving up.
One set of Orbit Wheels is roughly $100–$140! You can choose from several different colors. Just pop a wheel on
each foot and gently pump your feet back and forth to get rolling.

LIFE

SKILL

Do some additional research about
tourism. What kind of tourist attractions
are near you? What is your country most
known for? What are the most famous
tourist attractions you know of? What
would you want to see and why? Discuss
the economy and how tourism can affect
the economy. If you want, discuss how
worldwide issues (such as pandemics) can
affect tourism.
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STUDENTS
Don’t
forget
to reference the
Open up your notebooks
and complete today’s Day at a Glance to see what
assignments. Don’t forget is happening for each level
to work on your Seatwork and find the answers. You
and Grammar in the front can also reference the book
of your notebooks as well. recommendations and an
optional supply list for this lesson
in the front of the Teacher’s
Guide.
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See this!

WHAT’S

PAGE 4 GEOGRAPHY + SOCIAL STUDIES Students will map the

PAGE 1 NOTEBOOKING Students will use

writing their story. Older students will finish their
rough draft.

countries that are home to the forms of transportation they
learned about today. They will also compare the value of
their currency to that of the countries they mapped, and
then calculate the cost of taking a ride on these forms of
transportation. Middle School will also discuss the Hyperloop
and calculate the distance it would run. High School will
determine which of the countries is the most expensive to travel
in and calculate the cost of traveling there.

PAGE 3 GRAMMAR Students each have a grammar page today. You

PAGE 5 HISTORY Students will learn about Otto von Guerick and

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 2 LANGUAGE ARTS Younger students will begin

some of his experiments, and then answer questions related to
the reading. Younger students have the option to experiment
with static electricity, while older students will look up some
static electricity experiments to perform.

can find this in the front of their student books. These pages are
designed to be done three days in a row with daily practice.

• ANSWERS•

early reader + early elementary
page history
5 1. b 2. a 3. b Early Elementary 4. b

• GRAMMAR•

upper elementary
page grammar
3 Fix It: 1. sweet 2. most boring 3. cuter

upper elementary

Practice it: great, greater, greatest; cold, colder, coldest;
amazing, more amazing, most amazing; tall, taller,
tallest

page history
5 1. a space where there is no matter 2. solids, liquids,
gases 3. Germany 4. barrel

middle + high school

middle + high school

page grammar
3 Answers: Fix It: 1. wisest 2. fancier 3. boring 4. messiest

page history
5 1. a space where there is no matter 2. no 3. solids,

5. (High school) more incredible
Practice it: great, greater, greatest; happy, happier,
happiest; amazing, more amazing, most amazing;
sweet, sweeter, sweetest

liquids, and gases 4. electric generator 5. air pressure
vacuum, using copper bowls and horses 6. electrically
produced glowing or luminescence
High School: 7. that they would return regularly

All Levels

page geography
4 values will vary, but currencies are: Switzerland: Franc
Portugal: Euro, New Zealand: New Zealand Dollar
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Lord, we see your power and might
on display in the wind and the waves,
in thunder and lightning. We see
your hand in the powerful forces you
created in nature, and we are in awe
of you. When we feel stuck or small,
help us to remember that you are a
big and mighty God, and that nothing
is too difficult for you.

on the current

The same electricity, which powers a lightbulb and your refrigerator, can also power vehicles for transportation.
Electric vehicles are currently trending, as more and more people are looking for ways to power machines in a
more eco-friendly and sustainable way. Traditional materials used to create energy, such as the coal we used to
use for heat and steam, deplete the Earth’s natural resources. Oil that we use to make fuel for our cars is being
extracted from the ground far faster than it can be replenished. These are called fossil fuels, and eventually, they
will run out. Transportation powered by electricity is not only a wise investment to protect the Earth, but it is also
some of the coolest transportation out there!

Electric Cars

The most obvious use for electric transportation would be cars—after all, there’s millions
of them on the road. So cutting back on fuel-based vehicles would drastically
cut back on air pollution! Leading the transportation world in all-thingselectric is the company Tesla. This electric car manufacturer began with
a desire to produce an entirely electric sports car, which they unveiled
in 2008 as the Roadster. This groundbreaking $109,000 vehicle
can travel 245 miles (394 km) on one charge of its battery!
Amazingly, it uses a lithium-powered battery, which is the
same type of battery used in laptops.
Powered by a battery, the Roadster
performed just like a gas-powered
vehicle—which was Tesla’s goal.
They understood that for people
to switch to electric vehicles,
they needed to ensure their
vehicles were eco-friendly and
still performed well. Similar to its
gas-powered rivals, the Roadster
accelerates from 0–60 mph (96 km)
in four seconds or less, and can reach a
maximum speed of 125 mph (200 km/hr).
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Even though the Roadster doesn’t run on gas, it’s just as efficient as a gas-powered car that might get 135 miles
per gallon (57 km/L)! To charge its electric motor, Tesla designed Superchargers and placed these charging
stations across the United States and Europe. Tesla’s gone on to create many other electric cars that perform
just as well—if not better—than its original Roadster.

pit stop
How much does gas cost right now where you live? If you drive a vehicle that
takes gasoline, do some math together and estimate how much your family pays
for gas in a year. Is it worth it to consider an electric vehicle? Or look up the fuel
economy of your vehicle. The Roadster gets the equivalent of 135 miles per gallon
(57 km/L). How does that compare with the miles per gallon of your vehicle?

A Folding Bike!

Do you like to ride a bike? In urban areas all over the world, some
people don’t own cars, but rather opt to walk or ride a bike
instead. While simple and easy, even this can get tiring, and
sometimes a person just needs to get somewhere fast. That’s
where the X1 Explorer E-Bike comes in: a folding, electric bike that
takes you to your destination in eco-friendly style! When you get
to where you’re going, you can easily fold the bike and carry it
through a store with you, keep it in your closet, or throw it in the
backseat of a car.

The E-Bike has a range of 25–37 miles (40–60 km/h) on
one battery charge alone. It can reach speeds of 23 mph (37
km/h) which may seem slow compared to most vehicles, but
it’s quite fast for a bike. It takes three-to-four hours to charge
the battery. It’s powered by the same kind of lithium batteries
X1 Explorer E-Bike
that Tesla uses to power its cars, and one battery can transport you
for up to 23,000 miles (37,014.9 km) before it needs to be replaced! That would take you almost across the
United States of America! These obviously aren’t your average pedal bike, and the price tag reflects that. One of
these bikes costs $995 before tax.

Electric Boats?

Being transported in fuel-efficient and eco-friendly ways isn’t just important on land, it’s also important on
the water. Some might argue that going electric on water is even more important, as fuels and oil constantly
leak into the water and can damage the surrounding marine environment. Additionally, boat propellers have
been known to injure sea creatures and the sounds from the vessels can disorient whales, dolphins, and fish.
The SeaBubble, however, makes it possible for humans and marine life to travel through the water in perfect
harmony!
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This vehicle looks less like a boat and more
like a wheel-less car floating on the surface
of the water. It has a price tag of 180,000–
200,000 Euro (how much is that in your
currency?). When it accelerates to 7.5 mph
(12km/h) its body lifts up and rises above the
water while its long propellers stay under the
water, providing thrust to power the vessel
forward. This type of design (boats lifting out
of the water) is called a hydrofoil. By riding
in the air just above the surface, SeaBubble
passengers can enjoy a smooth ride with no
sea-sickness or bouncing up and down on the
waves. When it’s at its charging dock (literally
seabubble
a dock that charges its fully-electric battery),
it is in something called Archimedean mode.
Have you ever learned about Archimedes’
principle? This is the principle describing
buoyancy, or how things float or sink. When the SeaBubble is floating, it’s using that principle. The vehicle is
equipped with foils which are similar to those used in aeronautics (air flight and transportation), and help balance
it during its “flight.” It does all of this and makes “zero noise” waves that don’t distrurb the marine environment!
The creator of this company, a man named Alain Thébault, has made various prototypes of these vehicles on
the water. The company suspects that they will mostly be purchased by wealthy clients at first, but it has an even
bigger dream! What if, instead of weaving in and out of traffic, you could take a smooth ride on the water? The
creators at SeaBubble are actively promoting its use as a water taxi, with large docking ports where they can
recharge and fill up with passengers. The idea is genius, but as always, is something with a high startup cost and
therefore, a tough sell. Some are starting to sell, however, so perhaps it will be something we see in the future.

pit stop

What do you think? Do you think cities should purchase the SeaBubble and
use them as water taxis? How many do you think a city would need to order?
Do you think it would be worth the expense? Would people use them? Talk
about tourist attractions again. Do you think tourists would come to try them
out? If you were the mayor or involved in the transportation department in
your city, would you advocate for this unique solution? Why or why not?
(Stage a family debate or city council meeting!)
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Electric Currents

All of these high-tech pieces of electronically-powered transportation start with a basic understanding of
electrical currents. Whether you’re flipping on a light switch, plugging in a vacuum cleaner, or driving a powerful
Tesla down the road, you’re using electricity! There are three elements that come together to make electricity
work. First there’s voltage, which is the strength of the electric current. This current is the second element of the
circuit, and is the flow of the electricity. Thirdly there’s resistance, which is basically the type of wire you use to
create your electric circuit. For example, a thick, sturdier piece of wire is better than a thin and delicate one. Let’s
take a look at how an electrical circuit works when you put all the parts together.
battery
An electric circuit has a
power source such as a
generator or a battery.

A simple electrical circuit includes a path
of wires that flows electrons—which are
electricity particles—in a circular path from
the power source to an object that needs
power, and back.

switch
A switch does more
than just turn the
electricity on! When
the switch is turned
on, it completes the
circuit and allows
the electricity to
flow from the power
source to the object.
When the switch is
turned off, it creates
a break in the
circuit and keeps
the electricity from
flowing.
wire conductor
These circuits have a wire
that carries the electricity.
These wires must be
conductors of electricity,
which means they are a
material that electrons can
pass through. Metals such
as copper are common
conductors, but wood or
plastic are not. This wire
also determines the type of
resistance you have in your
circuit.

the load
The object that
requires power is
called the load,
and in this case is
a light bulb!

That is the most basic form of electric circuit and can even be created in your own home using a wire, switch,
battery, and a light bulb! Circuits become more complex, however, once houses are built and thousands of wires
need to be connected and powered so that lights and appliances can work.
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pit stop
Let’s see how this basic idea of electricity operates inside motors to power
vehicles and take people across long distances. Electric motors typically use
magnets and revolve in a circular motion caused by electromagnetic fields. Do
some more research and watch videos explaining how these motors work!

While they were once a novelty, electric vehicles are becoming much more common. New infrastructure is being
created all the time to allow for charging or plugging in of electric vehicles at workplaces, stores, airports, and
more. Ask your parents if they remember the first time they heard of or saw an electric powered vehicle. What did
they think? Do you think you’ll see a day when there are no more gas-powered cars and trucks and everything is
electric? Can you imagine what new transportation technology you might see in your lifetime?

STUDENTS

Electricity is all around us! Talk to younger students
about safety around electrical sockets and handling
toasters (such as no metal silverware going inside!).
As age allows, teach other students how to change
a light bulb or the batteries in household objects. Let
older students collect and deconstruct old electrical
(and unplugged) devices and try to identify the
electrical circuit inside.
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.
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current

WHAT’S

PAGE 4 SCIENCE Students will explore circuits. Younger students

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

will make their own circuit models and olders students will
conduct circuit experiments. High School will also explore
electrical careers.

PAGE 5 SCIENCE Students will complete various activities to learn
more about how solar panel systems work. Middle and High
School will compare grid-tied and off-grid systems, and High
School will also answer questions about electrical current and
the cost of installing a solar panel system.

PAGE 2 LANGUAGE ARTS Younger students will begin

writing their story. Older students will finish their
rough draft.

PAGE 3 SOCIAL STUDIES Students will learn about renewable and

non-renewable energy forms and identity sources of each.
Upper Elementary will research how these forms of energy are
harvested, while older students will also define the terms and
compare the cost of electric vs. gasoline cars.

• ANSWERS•

early reader + early elementary

page Social studies
3 renewable energy: made from things that can be

page social studies
3 Renewable energy: water, sun

replaced; Answers will vary but may include: Sun,
water, wind.
non-renewable energy: Made from things that cannot
be replaced or take a very long time to replace; Answers
will vary but may include: Coal and oil.

Non-renewable energy: oil, coal

upper elementary

High School
renewable energy advantages: answers will vary
but may include: saves money, won’t run out, health
and environmental benefits; disadvantages: can be
unreliable, high upfront cost
non-renewable energy advantages: cheap and easy
to use; disadvantages: cannot be replaced, can cause
health problems

page notebooking
1 Three elements of electric currents: voltage—the

strength of the current, current—the flow of electricity,
resistance—the type of wire you use to create the circuit

page social studies
2 Renewable energy: wind, water, sun; Non-renewable

page Science
4 High School

energy: oil, coal

1. More than one battery or potato may be needed if the
power demand is greater than the supply.
2. a path of wires that allows an electrical charge from
the power source to the object needing power

middle + high school
page notebooking
1 Three elements of electric currents: voltage—the

page Science
5 High School

strength of the current, current—the flow of electricity,
resistance—the type of wire you use to create the circuit
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2. DC current flows in one direction; AC current alternates
back and forth
3. utility power uses AC current; solar power uses DC current
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Father, thank you for water! Thank
you for the mysteries we find there,
and the life that it provides. Help us
to remember that you are the living
water, the only one who truly satisfies.
Fill us with more of you today so that
we might spill out on everyone around
us. Give us a thirst to learn as we do
our school today.

under the water

Let’s travel back a couple thousand years, to a dusty stretch of desert along the Nile River.
Historians have found evidence in the form of early drawings that Egyptian hunters would take their hunting
equipment under the water, holding a spear in one hand and a hollow papyrus reed in another. They would walk
or swim along the bottom with one end of the papyrus reed in their mouths and one end peeking up above the
surface of the water, breathing the fresh air. Using their papyrus reeds like snorkels, they were able to sneak very
closely to birds and other prey before they burst up out of the water and pounced on the unsuspecting animals.
These Egyptians hunters had nothing in mind but snagging dinner, but they were also pioneering the concept of
a submarine!

Rinspeed sQuba

Have you ever driven around a lake or been on a winding road that hugs the curves of an ocean coastline?
Wouldn’t it be quicker (and way more fun) to just drive across the lake, instead of going the long way around it?
Come for a ride in the Rinspeed
sQuba and you could do just
that! The Rinspeed sQuba is
the world’s first real submersible
car. While there are other
amphibious cars out there, this
is the only one (currently) that
can transition straight from the
road to the water. It can go as
deep as 32 feet (10 m) and is
equipped to power along, fully
submerged. The typical landbased, combustion engine was
removed from the car, and the
Rinspeed sQuba was equipped
with three electric motors—one
for on-land power and two
for under-water power. It has
rear propellers as well as front
rinspeed squba
Seabob jets to provide thrust for
underwater adventures.
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The inspiration for this car came from the owner of Rinspeed, Frank Rindernecht, who was enamored with all
things spy-related—specifically the James Bond movie, The Spy Who Loved Me. In this 1970s film, Bond infamously
zooms his car off a dead-end road into the ocean, where it transforms into an underwater sub. Rinderknecht just
couldn’t get that scene out of his head. For 30 years, he worked on creating a vehicle that could go from on the
road to under the water, just like James Bond’s spy car. Rinderknect’s car was finally ready for unveiling in 2008,
when the Rinspeed sQuba brought the on-screen action to life! To further win the hearts of car-lovers around the
world, this battery-operated vehicle is emission-free.
The sQuba can drive in freshwater or saltwater. You might get a little wet on your ride—oh didn’t we mention, it
has an open cockpit? Once entering the water, the car floats along the surface before diving like the convertible
version of a submarine. Scuba masks are promptly donned by the driver and passenger. These masks are
attached to pressurized air tanks which provide oxygen much like a diver’s scuba tank. While the interior is a
waterproof design and dries off fast once exiting the water, the same might not be said about your clothes!

pit stop

The sQuba was inspired by the Lotus Esprit, which was driven by none other
than the legendary James Bond. Look up pictures of the Lotus Esprit and
James Bond. How do they compare with the sQuba? What similarities and/or
differences do you see?

Submarines

Let’s take a break from the Hollywood-inspired machines of the future and take a look at the good old-fashioned
submarine. Versions of submarines were used as early as the Revolutionary War in the United States, but people
were toying with the idea of a submarine for quite some time even before that! Today, submarines are intricate
vessels of transportation used for wartime purposes or marine exploration. Piloting one of these machines
requires careful monitoring of something called pitch, which is how the submarine balances underwater. It can’t
consistently tip too far forward or backward—it needs to remain perfectly level to avoid sinking. If machinery is
moved, missiles are fired, or if fuel is used up, the pitch can change, which means it needs constant monitoring
and counterbalancing.
How a submarine works depends on its size and purpose. Small marine submersibles sometimes use cables
that connect to them and act like an extension cord, powering the machine up and down and staying attached
in case of emergency. They can also operate unattached and rely on gravity and buoyancy to move them up
and down within 3 miles (4.82 km) of the surface of the ocean. Larger military submarines can dive as deep as
2,000 feet (609 m) below the sea! Have you ever heard of Archimedes’ principle? This is the law of buoyancy,
which states that for something to float, its weight needs to be equal to or lighter than the water it displaces. A
submarine uses that concept by being heavier than water, and therefore sinking below the surface. Submarines
are built so that their heavy weight pushes down into the water, fighting against buoyancy, and sinking to inky
depths.
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5
6

4
2

3
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5. Double hull—Imagine if you cracked open an egg, and instead of the
yoke spilling out, you found a second egg shell, a little smaller than
the first. This would also be similar to a Russian doll. Submarines
have an outer shell that protects the insides from crumpling
underneath the ocean pressure, as well as insulating the crew
members to keep them from freezing. The inner hull is the portion of
the submarine that actually holds the crew and machinery.

4. Hatch—This is where crew members can enter or exit when the
submarine has surfaced.

8

3. Rudders—The rudders keep the submarine balanced and pointing
forward. This part of the vessel is modeled after sharks and dolphins
that balance their long, torpedo-like shapes in the water!

7

2. Engine—This is located toward the back, where it controls the
propellers.

9
Control Center—The crew operates the machine from this room.

Sail—This portion of the submarine holds the periscope,
monitors, and diving plane. The periscope allows the crew to
poke a viewing device out of the water and see what’s above
the surface. The monitors detect radar, and the diving plane
directs the submarine’s descent or ascent under water.
10. Sonar + Missiles—Detecting equipment and firing missiles are
located at the very front.

9.

8. Crew’s Quarters—The passengers eat, sleep, and live here when
not working.

7.

6. Ballasts —The ballasts, or objects that make the submarine float,
are tucked snugly between the inner and outer hulls.

10

1. Propeller—This provides the thrust to push the machine forward.

1

u n der the water

Hydro Attack: The Seabreacher

If you thought the sQuba was flashy, just wait
until you see the Seabreacher X dive in and out
of the water with its adrenaline-junky passengers!
The Seabreacher series of watercraft allow you
to be transported through marine environments
just like a shark, dolphin, or killer whale—yes really,
the models are literally designed to look like the real
marine creatures! Each model varies in length and width
and are typically powered by a 300-horsepower engine
that can shoot the vessel out of the water or do barrel
rolls underwater. The X model, for example, is shaped like
a shark and jumps out of the water at a sharp 90° angle!
Each machine is custom-made with special features
perfectly suited to the buyer. The art on the outside can
be customized to add gills or even eyes, and the dorsal
fins can have a camera attached to them which sends
live video inside the cockpit for the pilot and passenger to
enjoy.
While Seabreachers aren’t technically submarines, they
technically aren’t boats either. Yes, in some countries
they can be registered as an inboard powerboat, but
their barrel rolls that submerge the cockpit upside down and
seabreacher
underwater can still give the same effect as a submarine! Because of the
customizations available, the price for a Seabreacher ranges greatly and is also kept relatively private until
business is established between the company and the consumer. The down payment alone, however, is a
whopping $10,000! Purchasing this piece of transportation also requires specialized training on how to drive
and operate it.

pit stop
You know you want to! Go find some pictures and videos of the Seabreacher
doing its thing! Did we mention that the tail moves just like the tail of a shark or
dolphin? Do some extra research to find out which direction the tail moves on
each sea creature—it’s actually a defining characteristic!
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submarine
When you think of transportation under the water, submarines are likely the first thing to pop into your head.
However, inventors and designers are always looking to break the mold of our expectations and make something
that will capture our imagination (and investment). While personal submarines and underwater vehicles are sure
to impress, they are also few and far between. Let’s face it, most people couldn’t afford or justify the high price
tag of these machines, and they will likely continue to be something to gawk at from the sidelines for most of us.
However, there is an entire world of aquatic highways underneath the surface of the great blue ocean that will
continue to be explored and traversed with incredible underwater transportation both for scientific discoveries
and stealthy military operations.

STUDENTS

With all this talk of water, it’s best to make sure that
all your family members know some basic water
safety! If a pool is available to you, consider taking a
field trip to practice basic water skills, such as floating
on your back or treading water. Talk to students
about proper life jacket use and check to see if the
ones you own (if any) are the proper size and weight
for your growing bodies. You can even watch videos
educating everyone on water safety!
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.
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water

WHAT’S

PAGE 4 HISTORY Students will learn the history of the H.L. Hunley

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

and discuss or answer questions about what they learn. Middle
and High School will perform research to describe events on
a timeline and High School will write a paragraph answering
question prompts.

PAGE 5 ART + SCIENCE Students will create their own submarines

PAGE 2 LANGUAGE ARTS Today students will finish

and document how they work.High School will draw a sketch
showing a submarine’s separate layers, and they also have the
option to watch a video of a nuclear submarine launching a
torpedo.

writing their stories.

PAGE 3 SCIENCE Students will experiment with how sound

travels underwater and document their findings. Early and
Upper elementary will also research underwater animal
communication. Middle and High School will research
diving signals and High School will also explore more about
submarine navigation.

• ANSWERS•
page HISTORY
4 February 1862: Initial tests of the first submarine

middle + high school
page science
4

ok

up

problem

no air

how much
air?

give me air

how much air
pressure?

down

designed by Hunley, McClintock, and Watson, the
Pioneer.
January 1863: American Diver, another Hunley
predecessor, has harbor trials.
April 1863: Work begins to build the Hunley at Park
and Lyons Machine Shop in Mobile, Alabama.
July 1863: The Hunley is launched for the first time and
shows promise during demonstrations.
August 1863: Hunley travels to Charleston to help
break the blockade strangling the city.
August 29,1863: The Hunley’s first sinking during a
test mission.
October 15, 1863: The Hunley’s second sinking during
a test mission.
February 1864: The Hunley embarks on her legendary
mission and makes world history.
May 3, 1995: Hunley discovered by NUMA.
August 8, 2000: Raising of the Hunley.
April 17, 2004: After over a century lost at sea, the
eight-man crew received a proper burial alongside
others who lost their lives on the Hunley during earlier
test missions.

low on air
low on air
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Thank you for teaching us, for
bringing revelation, and for unveiling
understanding. Thank you for
innovation and creativity that sparks
us to try new things and to reach new
heights. Help us to keep our eyes
fixed on you, even in the midst of our
breakthroughs and victories, and to
give you the glory for it all.

most expensive trips
in the world

What a journey! We have gone many miles and learned about some pretty incredible and unique vehicles. We’ve
learned about hard-working transportation that gets the job done, as well as some crazy vehicles that give their
riders quite a thrill. Today, we’ll focus less on the vehicles of transportation and more on the act of traveling. Have
you ever wanted to just hop on a plane to some tropical paradise? Or as you’re piling into the back of a minivan,
have you ever wished you could ride in first-class style? Traveling will always have some basic costs: vehicle
maintenance, staff, marketing, and insurance, but there are some trips that are just over-the-top and require
passengers to pay for those things and so much more. We’re about to embark on a trip to learn about some
lavish ways to travel. These special trips carry a hefty price tag and are some of the most expensive trips in the
world.

pit stop
Do you remember all the different modes of
transportation we’ve learned about? From the
maglev train to Ferraris to the SeaBubble—
we’ve covered so many interesting and unique
vehicles. Which one is your favorite? Which one
would you love to drive or ride on? Discuss this
with your family.

Etihad Airways Residence

How would you like to take a trip and bring your bedroom, living room, and bathroom with you? Our first trip
basically does just that. The Etihad Airways Residence is an A380 airplane with opulent private cabins within the
airplanes that function like three-bedroom apartments. They fly between Abu Dhabi, London, New York, Sydney,
Paris, and Seoul.
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Your journey begins as you leave your home. Waiting for you out front is the Etihad chauffeur, the company’s
personal driver, that will drive you to the airport. As you sink into the plush interior of the Mercedes, you’ll be
whisked away to the airport and then shown to the Residence Lounge, where you can relax while you wait for
your flight. Luxurious couches, quiet living rooms, open verandas, and even a spa, await you as you unwind.
It’s as if you’re already on vacation, but you haven’t even left the airport! When your flight is ready you’ll be
shown to the plane, where a travel concierge (a caretaker or assistant to make a person comfortable) will show
you to your private suite or residence, wait on you, prepare your favorite treats and drinks, and make sure you
have everything you could possibly need. You can watch all your favorite TV shows on either your living room
or bedroom TV or hop on the WiFi. Your full-sized, double bed has luxury linens, and you’ll be provided with the
softest sleepwear and even a robe. Enjoy a hot shower at 30,000 feet in your private ensuite shower room or
order breakfast in bed. When you land, you’ll be ushered into the arrivals lounge where you can take another
shower, if you’d like, while they press your wrinkled travel clothes and offer you more food before another
chauffeur takes you anywhere you’d like to go. For two round trip plane tickets (take your mom with you!) from
New York to Abu Dhabi on the Residence, you’ll need to save up about $46,000 USD. If you want, look up some
pictures or take a virtual tour!

Arrive in Style

If you’re looking for stylish transportation to take you to a special event and you want to really make an entrance,
consider renting a Hummer Limousine! These vehicles have the sleek and royal look of a traditional limo mixed
with a beefed-up boxy shape. Imagine, no more climbing over or around rows of seats in a family minivan, but
having up to 20 people sitting all together on plush seating with tables, TVs, food and drinks. Sound good?
While the style and practicality of a Hummer limousine might work in theory for transporting big families, the
price keeps Hummer rentals to mostly special events only. Celebrities sometimes take these vehicles to movie
premieres and parties, but prom groups and wedding parties often rent them, too.

hummer limousine
Renting a Hummer limo varies widely in price. You’ll pay about $200 per hour or daily flat-rate packages cost
about $600–$2,000. And don’t forget to tip the driver! While that seems like a lot of money, it’s not just about
a simple way to travel from one place to another. The ride is an experience! When the chauffeur opens the door
and helps you inside, you’ll instantly step into what looks like a first-class lounge. The floor and ceilings are
often lit up, music booming from large speakers, and the tables are covered in glasses filled with your favorite
beverages. Just sit back and enjoy every minute of your pricey ride!
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Luxury on the Waves

If luxury air and road travel aren’t
your thing, then let’s head down
to the sea. How about a lavish sail
across open water with the sun
beaming down on you by day and
the waves rocking you gently to
sleep at night? Step aboard the
Flying Fox yacht. This opulent boat is
like a small, personal cruise ship. For
a bit over $4 million, you can rent
the Flying Fox for a week. This ship is
like
a mansion on the sea. The rooms
flying fox luxury yacht
are lined with solid wood floors, couches,
bookshelves, and televisions, and lit up with
natural light pouring in from windows and skylights. Second-story balconies look down from the
bedroom level into the cozy living room where you can be transported across large bodies of water but feel as if
you’ve never left home. If you feel like a swim, there’s no need to jump overboard. Just take a dip in the 39 foot (12
m) swimming pool or relax in the jacuzzi on the top deck off the master suite.
This yacht is large enough to accomodate you, your family, and some friends (up to 25 guests), as well as up
to 55 crew members to keep the whole things running and all the guests happy and comfortable. You won’t get
cabin fever on this trip. Just take the elevators up and down to the gym, spa, jacuzzi, sauna, or even the movie
theater! During the day, you can have any of the multiple on-board jet skis lowered into the surrounding water
where you can play around in the waves. In the evening you can enjoy a relaxing barbeque on deck or sit by the
wood fireplace. Oh and did we mention—in case of emergency there are not one, but two helicopter landing
pads on this massive ship! Ready for a cruise?

On the Rails

Train travel was, at one time, the most cutting-edge method of
transportation. Even though it’s been replaced today by faster and
more efficient modes of transportation, there are still ways to enjoy
luxury train travel, reminiscent of days gone by. Hop aboard the
Maharajas’ Express train in India for a smooth-rolling journey in stately
quarters. In what has been officially named the “World’s Leading
Luxury Train,” the Express India is draped in gold-gilded furniture,
silk-covered cushions, intricately-decorated walls, and elegant dining
rooms. It allows passengers to travel in the lavish cultural beauty that
India is known for, while being transported through the country itself
to view the historic and architectural sights. This royal transportation
comes with a price fit for a king or queen, however. Three nights and
four days is the shortest trip available, and the cheapest price for the
deluxe cabin (the lowest level) is $3,850! To go all-in, however, would
include a six night, seven day trip in the Presidential Suite for $23,700!
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The Express India travels
through stunningly beautiful
locations throughout the
country. Do some research to
find a few of the landmarks in
India and learn the interesting
history behind them.
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Blastoff!

In case you’ve seen and done everything there is to do on planet Earth, there’s always a trip to space. The
company Virgin Galactic is pioneering the way for people to take comfortable and recreational trips into space.
Why cruise the seas, race along roads, or fly the skies when you can go beyond it all and be transported through
the inky-black, star-studded expanse that is space?
Space travel is like nothing else. Virgin Galactic uses a two-part airplane-rocket ship hybrid to take off into the
air. The two ships attached together are WhiteKnightTwo and SpaceShipTwo. WhiteKnightTwo is like two normal
airplanes connected at the wingtips, making an open space in the middle where SpaceShipTwo fits snugly. Both
crafts, while connected, take off together and reach a height of 50,000 feet (15,240 m). Once they’ve reached
full altitude, WhiteKnightTwo begins to release its payload and launch SpaceShipTwo into its own orbit, while
WhiteKnightTwo then returns to Earth.
SpaceShipTwo is now able to transport
its passengers—newly-christened
astronauts—for the trip of a lifetime
to view planet Earth from above. It can
reach speeds of up to Mach 0.85! After
its flight, when ready for re-entry, it
does something remarkable—it folds
up its own wings like a spacecraft
out of a science-fiction novel! The
seats are designed to cushion
passengers from the intense
g-forces experienced, as the
craft plunges back to Earth. Are
you ready to hop on board? You’ll have
to wait a little longer for a ride into space.
While test flights out of New Mexico have been
successfully launched and studied, recreational space
flights are not yet available to the public. You have some
time to save up the estimated $250,000 for your ticket.

Spaceshiptwo

pit stop
Look up footage of Virgin Galactic test flights and check out the pictures of the
aircrafts. If you had the chance, would you hop on SpaceShipTwo today? How
do you imagine space travel will change in your lifetime? Do you think future
generations will regularly travel to space?
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Transporting us forward

Over the course of this unit, you have let your mind be stretched and blown away by the crazy facts and
fascinating designs we’ve explored together! You’ve traveled many miles and enjoyed incredible trips with
your imagination alone. So how might this information benefit you as you leave this unit behind and begin the
next? That answer is up to you! Did you find yourself thoroughly inspired and dreaming up alterations and
advancements to the vehicles you learned about? Maybe God is bringing out a budding engineer in you! Were
you dreaming of faraway lands and planning your next trip? It’s quite possible God has placed an explorer’s
heart in you and wants to take you on amazing trips or even missions work! Did your mind start asking, “Why?”
and, “How?” and churning over every detail of how things worked in these pieces of transportation? Then,
maybe God has given you a scientific, analytical mind that has been awakened to its natural talents! Learning
about the world around you can stir the passions and interests in your heart and teach you something about not
only the world, but yourself. May you look forward to all that awaits you with excitement and inspiration to dream
even bigger than you have before.

STUDENTS

All of these extravagant trips require a huge budget, but
even millionaires have to think about where they spend
their money. Come up with a travel budget—perhaps
one realistic one and/or a make believe one—and see
what kind of trip your family can plan on that budget!
You’ll have to consider the following: destination,
lodging, transportation to the location, transportation
once you’ve arrived, food, activities, entertainment, pet
boarding, house sitter, and any other ones you can think
of. Would you use any methods of transportation you’ve
learned about in this unit?
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Open up your notebooks and
complete today’s assignments.
Don’t forget to work on your
Seatwork and Grammar in the
front of your notebooks as well.

TEACHERS

Don’t forget to reference the Day at
a Glance to see what is happening
for each level and find the answers.
You can also reference the book
recommendations and an optional
supply list for this lesson in the front
of the Teacher’s Guide.

m o s t e xpe n s i v e t r i p s i n t h e w o r l d

n 20
Lessomost
expensive trips

• D AY AT A G L A N C E •

in the world

WHAT’S

PAGE 4 SOCIAL STUDIES Students are challenged to consider the

PAGE 1 NOTEBOOKING Students will use

prompts and targeted activities in their
notebooking pages to help them take notes
and/or reflect on what they are learning about
in today’s lesson.

PAGE 2 LANGUAGE ARTS Students will orally present

their completed stories, older students will fill out a
rubric to determine how well they did on their project.

PAGE 3 MATH + SOCIAL STUDIES Students will use a variety of

idea of social and economic classes as they answer thought
provoking questions and complete various activities to learn
more about them.

PAGE 5 BIBLE Whether we are wealthy or poor, money can

become an idol or master in our hearts. The Bible teaches us to
be generous and wise and trust God to be the one who saves
us. Today, students will explore a variety of scriptures as they
consider the role of money in their lives, their heart attitude
toward it, and what the Bible says about it.

prompted questions to plan and budget for a trip.

• ANSWERS•

All Levels
page notebooking
1

middle + high school
page social studies
4 1. economic class: specific to how wealthy you are

New Delhi

2. socio-economic class: refers to wealth, education,
and occupation

page money
5 Middle School

India
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1. Hebrews 13:5
2. 1 Timothy 6:10
3. 1 Timothy 6:17–19
4. Ecclesiastes 5:10
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