
EXPERIMENT OBJECTIVES 
AND CONTENT

In this activity, students discover the different 
adaptations of birds that allow them to fly.

ESSENTIAL 
KNOWLEDGE

Matter:
• Organization of living things: anatomy 

of animals (parts) 

Forces and motion:
• How animals move (flying)

Appropriate language:
• Terminology related to an understanding 

of living things

SUGGESTED 
MATERIALS

Perishable non-scientific materials:
• Feathers
• String 

School supplies:
• Ruler
• Pencils
• Paper
• Tape
• Scissors
• Glue

CONTEXT: SITUATIONAL 
PROBLEM OR RESEARCH 
QUESTION

A common trait among animals is that they are
capable of movement. They move to find food, 
to find mates, and to avoid predators. Some animals
crawl, some walk, some swim and some fly. 
Flight is common among most birds. What 
adaptations do birds have that make them well
suited for flight? 

ACTIVITY 7

WHY ARE BIRDS 

ABLE TO FLY? 
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SUGGESTED PREPARATORY 
ACTIVITIES (INTRODUCTION)

The teacher could conduct a discussion of things
that fly. Things likely to be mentioned are different
types of birds, airplanes, bats, and/or insects.
Direct the discussion towards living things that fly.
Have the class come up with some common traits
among flying animals. Show images or videos of
flying animals to the class for inspiration.

INITIAL IDEAS 
AND HYPOTHESES

Here are a few examples of hypotheses the students
might formulate based on their initial ideas:

Example 1 
I predict that birds can fly because they have wings.
I predict this because most animals with wings can
fly, whereas animals without wings cannot.

Example 2 
I predict that birds can fly because they are not 
very heavy. I predict this because holding a pet 
bird in your hand feels much lighter than holding 
a pet hamster.

Example 3 
I predict that birds can fly because their bodies are
shaped for flight. I predict this because flightless birds
like chickens and ostriches do not have the same
body shape as most flying birds.

WORK PLAN AND 
EXPERIMENTATION

Here are a few examples of experiments the students
can carry out to verify their hypotheses:

Example A 
Students use the supplies to build paper airplanes
to represent birds. They should build two different
planes, one with large wings and the other with 
no wings (even making a plane and cutting off the
wings would work). They can test if wings help a
bird fly by seeing which of their paper planes flies
the farthest with the least amount of effort.

Example B 
Students use the supplies to build paper airplanes
to represent birds. They should build two different
planes that are almost identical, but they should add
weight to one of the planes; for example, they could
tape a pencil to the base. They can test if light weight
is advantageous to flying birds by seeing which of
their paper planes flies the farthest with the least
amount of effort.

RECORD ALL YOUR IDEAS AND OBSERVATIONS 

IN YOUR EXPERIMENT WORKBOOK.
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Example C 
Students use the supplies to build paper airplanes
to represent birds. They should build two different
planes, one with a sleek shape like the body of a
bird and another that is wider, more resistant to air.
They can determine if shape helps a bird fly by seeing
which of their paper planes flies the farthest with
the least amount of effort.

Note: Test the paper airplanes in a classroom with
the desks pushed out of the way, in the hallway,
or in a gymnasium if available. All planes should be
tested in the same location. Test the two airplanes
from the same point, trying to throw them the 
same way. Repeat experiments for best results.

EXPERIMENTAL FACTORS
To ensure scientific rigor, the students should evaluate
the experimental factors that might influence the
experimental results.

• Type of paper to make each airplane

• Air drafts or wind

• Differences in airplane throwing

• Not enough throwing attempts

DISCUSSION: SUGGESTED 
INTEGRATION ACTIVITIES 
(CONSOLIDATION)

Students should discuss their findings to answer 
the original research question. Have each group
present their findings at the front of the class with
a demonstration of their experiment. Have the 
class formulate a complete list of the adaptations
they have been able to identify that help birds fly
(see scientific conceptual content section).

SUGGESTED ACTIVITIES 
FOR APPLYING KNOWLEDGE 
(APPLICATION)

Have the class take a look at different birds 
they see in their neighbourhood or pet birds.
Try to identify the list of adaptations for each bird.
Have the class consider flightless birds. Why don’t
they fly? Or, students may use arts and crafts 
supplies to build a model of a perfect bird according
to the adaptations they listed in discussing 
their experimental results. Students can be creative
with colors and forms while respecting the 
general adaptations.



LIVING THINGS

CYCLE 2
ACTIVITY 7

ÉCLAIRS DE SCIENCES GUIDE • CYCLE 2 • LIVING THINGS4

SCIENTIFIC CONCEPTUAL 
CONTENT

Anatomical adaptation 
Birds benefit from certain adaptations that allow
them to fly. These adaptations are: feathered wings
(reducing weight and drag), beaked mouths instead
of jaws and teeth (reducing weight), enlarged 
sternum for attachment of flight muscles (increasing
thrust), streamlined bodies (reducing drag), light
hollow bones with strong structure (reducing weight),
rigid skeleton (increasing thrust), efficient respiratory
and circulatory system (providing energy for flight).

Bird anatomy 
All birds are covered in feathers and all feathered
animals are birds. Feathers provide birds with 
insulation, UV protection and are essential for flight 
in birds. The basic structure of birds was inherited
from their reptilian ancestors.

Most adaptations and changes from birds’ ancestral
form have to do with performance in flight. Birds have
two clearly distinct sets of limbs: feathered wings and
scaled legs. The bones of birds have a honeycombed
internal structure, making them lightweight but very
strong. The fusion of bones adds to the rigidity of
their skeleton, which is important for flight. Flying
birds also have an enlarged breast bone, called a keel,
for the attachment of important flight muscles.

The keel is absent in most flightless birds such as the
emu, ostrich, and kiwi but is present in penguins, as
they use their well-developed muscular system in
swimming instead of flying. Some birds are flightless
because they evolved in an environment where flight
was not necessary to find food, escape predators, or
attract a mate; since flight is so energetically costly,
the animals gradually lost their ability to fly.

Birds have toothless beaks made of lightweight 
keratin that can be adapted to a wide variety of 
different food sources; as a result, mechanical
digestion does not take place in the mouth but in
the gizzard.

Flight in animals
Aerial locomotion or movement through air is common
in the animal kingdom. There are five different types
of aerial locomotion: falling, parachuting, gliding,
flying and soaring. Flight has evolved separately on
at least four known occasions; in insects, pterosaurs
(extinct flying reptiles), birds, and bats. Many other
animals, such as flying fish, some species of tree frog
and flying squirrels, use gliding as a way to escape
predators, find mates or search for food. Even cats
are considered to parachute when they fall. The only
animals that are considered to soar are birds, such as
the albatross, that use the shape of their wings and
air currents coming off waves in the sea to stay in
the air; these birds have been known to stay in flight
for upwards of six hours without flapping their wings.
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Four types of wings are used in aerial locomotion,
or flight. The first are fixed wings seen on large
soaring birds like the albatross; these are the kinds of
wings seen on airplanes as well. Most common-sized
flyers like birds and bats have flapping wings. They use
a thrust force generated by flapping their wings to
power their flight. A third type is the membranous
wing seen on many insects like the dragonfly. This type
also powers flight through active flapping as well.
The final and least common type of wing is seen on
insects like thrips and parasitic wasps and consists
of a central stalk and hair.

Mechanics of bird flight 
A bird’s wings are airfoil shaped. When moving
through the air this shape induces a force known 
as lift, which acts perpendicularly to the force of 
the air. Lift occurs because the top of the wing is
convex in shape; this causes the air to slow down as
it flows over the wing, which decreases air pressure.
However, the bottom of the wing is concave, causing
the air to speed up and increase air pressure under
the wing. The end result is a force acting upwards.
When a bird flaps its wings it also creates a force
known as thrust, which acts against frictional drag.
This increases flight speed and can help to maintain
or gain altitude.

CULTURAL 
REFERENCES

Migration 
An advantage to well-developed flight is that birds
are capable of migrating over great distances.
Migration allows birds to breed in ideal conditions
and avoid competition for resources, depending on
the season. Many birds in Canada will enjoy our vast
resources during summer months but will over-winter
in a more suitable temperate environment. Many birds
migrate over great distances, but the Arctic tern holds
the record for the longest migration. These birds
annually migrate from the Arctic Circle to Antarctica.

Human flight
Today, thanks to human ingenuity, people are capable
of all kinds of flight with the help of well-crafted
machines. Early aircraft designers modelled their
machines after birds. Some would secure wing-like
structures to their arms or their body. The development
of human aviation has seen many figures from the
ancient Greeks, to the Wright brothers, including
Leonardo da Vinci. Some aircraft use a lighter-than-air
approach and achieve lift due to buoyancy. Most
modern aircrafts are heavier than air and have airfoil
wings, like birds, to produce lift.

FOR MORE CULTURAL REFERENCES, 

VISIT THE ÉCLAIRS DE SCIENCES WEBSITE: 

www.eclairsdesciences.qc.ca
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Conception
Éducavif 

Find out more about the educational activities and resources offered by this organization 
on their website: www.educavif.org

REFERENCES 

Campbell, Neil. Biology, 4th edition. Canada: The Benjamin/Cummings Publishing Company. 1996.

Dempsey Parr. The Natural World. UK: Parragon. 2000.

Earth-Life Web Productions. “Bird Flight”. In Earth-Life. [Website, 2008] 
http://www.earthlife.net/birds/flight.html. Consulted January 4, 2009.

Harris, Richard. “First Flyers – They’re not who you think...”. In Aviation History and Industry. [Website, 2007]
http://home.iwichita.com/rh1/hold/av/avhist/antique/firstfly.htm. Consulted January 4, 2009.

Major financial partnersA project of Produced by



process of active discovery
           general learning process in science and technology (in elementary school)

© 2011  /REV0202EN

My initial ideas:
• I share my own ideas.

My hypothesis:
• I predict that...
   I think that because…
• I imagine my prototype.
• I think it works like this… 

My equipment:
• I observe and handle the equipment.
• How could this equipment be useful to me?
• I choose my equipment and my materials.

Carrying out my process:
• What will the steps be?
• What precautions should I take?

My actions:
• I carry out the steps of my protocol.
• I note or draw what I observe,
   what I do and what I discover.

My results:
• What is my answer to the problem,
   question or need?

• Situation problem or

• Discovery question  or

• Need to be fulfilled

• Question related to the
   operation of an object
   (how does it work?)

My outcome:
• Do my results confirm my hypothesis or not? 
• Are my results similar to those of the
   other teams?
• Can the other teams' results help me
   to find answers to my problem,
   my question or my initial need?

• What could I communicate
   concerning my discoveries?

What I learned:
• What do I retain from this activity?
• What could I communicate concerning
   my results or my discoveries?

Context related
to everyday life

Initial ideas
and hypothesis

Planning and carrying out

Outcome

New question?




