Family version — A Teachers Guide is also available. It includes cultural references,
links to the Quebec Education Program, and a competition for classes to enter.

RAPID PROTOTYPING ACTIVITY
FOR YOUNG PEOPLE AGED 8 TO 12

M I S S I O N L I F E B OAT

Background
As part of the UN International Day of Women and Girls in Science,
the Montreal Science Centre and UQAM’s Faculty of Science are offering
you a challenge to meet at home.

The Challenge
Build a lifeboat that can carry as many people as possible.

An inspiring woman
This challenge is inspired by the work of Maria E. Beasley,
a great 19th-century inventor. This is her story.
Maria was born in Philadelphia, USA, in 1847. Even at an
early age, she was very curious and wanted to understand
how things work. In addition, she was very interested in
mathematics and drawing, passions that would serve
her later in life as a businesswoman.
In 1880, Maria decided to create an innovative lifeboat,
which was an improvement over the boats of the period.
She imagined a vessel that was compact, safe, collapsible
and expandable, and even fireproof. Her invention was
patented in 1882 and presented to the world. It was
extremely successful.
Maria filed a total of fourteen patent applications for
a variety of inventions. In addition to two lifeboat models,
she designed barrel-building machines, foot warmers,
saucepans and anti-derailment devices for trains.
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Preparation
COLLECTING MATERIALS

Here are the materials we suggest you have on hand for the activity. You
don’t need to have all of these materials or for them to be exactly the
same. Prepare all the materials you need in advance; you can find many of
them at home. The contents of your recycling bin can provide inspiration
and can be put to good use. Avoid paper, cardboard and any materials
that deteriorate in contact with water.

SUGGESTED CONSTRUCTION MATERIALS

MUSHROOM
CONTAINERS

STYROFOAM

PLASTIC EGG BOX

VARIOUS WATER
OR JUICE BOTTLES

CORRUGATED
POLYPROPYLENE
(COROPLAST TYPE)

BALLOONS

FLOATS
(NOODLES)

CORKS

STRAWS

SKEWERS

POPSICLE STICKS OR
TONGUE DEPRESSORS

BINDERS
(DUO-TANG TYPE)

PLASTIC
BAGS

FUNNELS

MODELING
CLAY
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Preparation (cont.)
SUGGESTED CONNECTING MATERIALS

ADHESIVE TAPE

STRING

BINDER CLIPS

PAPER CLIPS

PIPE CLEANERS

SELF-LOCKING
CLOSURES
(TY-RAP TYPE)

ELASTIC BANDS

SUGGESTED MATERIALS FOR THE TEST BENCH

The test bench is the place where the young inventors can quickly and repeatedly test their prototypes
during production. Nuts and bolts represent the people on board the lifeboat. If you don’t have nuts and
bolts, you can use other small, heavy objects like marbles, pebbles, loonie or toonie coins, or even small
cans (tuna, tomato paste, pizza sauce).

LARGE BASIN

BATHTUB

WADING POOL

PUNCHES

PLIERS

SUGGESTED TOOLS

SCISSORS

SINK

MISCELLANEOUS
NUTS AND BOLTS
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How to run the activity
Instructions and challenge
— Today, there’s a special challenge in honour of the International Day of Women and Girls in Science.
This challenge was created by the Montreal Science Centre and the UQAM Faculty of Science.
— Your challenge is to build a lifeboat that can carry four people.
— You’re allowed to use all the materials and tools that you see here.
— You can quickly test your prototype, as many times as you want, in this water that represents
the ocean.
— Your invention will have to support the weight of several people. These nuts and bolts
(or other objects) represent the people. To start, you need to design a vessel that can carry
at least four people, represented by the same number of heavy objects.
— You can work alone or in teams of 2 or 3.
— You have 45 minutes to meet the challenge.
— When the time is up, you can present your invention to a friend or relative.
— Good luck, have fun, and be creative!

While they are building
— Encourage the children to take materials and to test their design quickly in the water.
— Remind them of the time remaining for the activity.
— Once a working prototype has been created, you can raise the stakes. Here are a few examples:
• What is the maximum number of people that your boat can carry without sinking?
• Could your invention be propelled (by wind or mechanical force)?
• Could your boat have an extension to accommodate even more people?
• Do you think you could improve your prototype so that it could resist the waves?
• Can you make a different type of vessel using different materials?
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How to run the activity (cont.)
Presentation of prototypes (optional)
Here are some suggested questions for this part of the activity:
— Tell us a bit about your invention, how it works and what steps you took to create it?
— What are you most proud of?
— Did you improve your design? How?
— Did you find anything frustrating? What? How did you get past it?

Conclusion
Today, you used your creativity to make prototypes. Your lifeboats are a great success. Good job!

Science and technology don’t have a gender. We need to encourage both
girls and boys to be interested in science and technology and to develop their
full potential!
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L’Fabrik videos
The Science Centre presented a challenge to three students at
UQAM’s Faculty of Science. Like you, they had to invent a solution
in order to meet the challenge. Watch the three videos to follow
their adventure.
montrealsciencecentre.com/special-event/women-and-girls-of-science

presented by

Margaux Dubé
Master’s student in
environmental science
Cindy Paquette
PhD student in
biology
Maggy Lépine
PhD student in
biochemistry
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Outline of the rapid
prototyping approach

Test quickly and often
Does it work? There’s only one way to find out: give it a try! So, we build, we test… and we
start over! We express ourselves through materials. And we love all the different versions.

Collaboration and pollination of ideas
We often are in competition with our peers, but here, collaboration reigns. And the
emphasis is on the creative process rather than on performance. There are no corporate
secrets: knowledge sharing is encouraged and imitation is allowed.

The right to make mistakes
A mistake is a learning opportunity. There are no “right answers”, just an infinite number
of solutions. A mistake is seen as an opportunity to learn and improve our prototype.
It has positive value.

Autonomy
The young inventors have a primary goal that they can modify along the way
without always having to ask a grownup for advice. It’s up to them to experiment.
Did they finish early? No problem! A series of additional challenges will test even
the most adept.

Authenticity
Making objects takes real tools and real skills. You have to be careful and it can be noisy.
A grownup just needs to supervise the kids as they work for everything to go well.

Enjoyment
This is the most important element! Your kids will be engaged as never before and will
persevere despite moments of frustration. Your challenge will be getting them to stop!

