TEACHER’S GUIDE
SCIENCE OF SPORT

CORE SUBJECT: Science GRADE LEVELS: 6-9

Education Programs
Supported by Joan Snyder

TEACHER’S GUIDE

SCIENCE OF SPORT

CORE SUBJECT: Science GRADE LEVELS: 6-9

Canada’s Sports Hall of Fame
Canada’s Sports Hall of Fame is one of the oldest
in North America. Its purpose is to honour
Canadians who have contributed to sport in this
country either on the field of play as an athlete or
as a builder.

For eight years, Price travelled across the country trying to
enlist support to build a museum dedicated to Canadian
athletes past and present, a place to celebrate the many
achievements by Canadian athletes in the world of sports. His
vision finally came to fulfillment in June 1955 when Canada’s
Sports Hall of Fame opened its doors at the Canadian National
Exhibition (CNE) featuring 53 Canadian sporting heroes.

This honour has been extended to include sportswriters and
broadcasters as well as unique contributions from non-human Beginning in the late 1990’s, the Hall had been attempting to
sources such as the schooner The Bluenose or the remarkable move to a new location that would enable more Canadians to
show jumping horse Big Ben.
enjoy the collection. In 2008, nine Canadian cities expressed
interest for the right to host the Hall, with Calgary coming
The vision for Canada’s Sports Hall of Fame began in the out the clear winner.
late 1940’s with Harry Price. He believed that sport united
Canadians from coast to coast, and contributed to our The Hall opened on July 1, 2011 and currently features 605
national identity. As such, he felt that there needed to be a Canadian sporting heroes representing over 65 sports. With
place entirely devoted to promoting Canada’s rich sporting twelve galleries, 53 interactive displays and more than 2,000
history and amazing sports heroes.
artefacts, the Hall is a rich way to explore Canada’s spectacular
sporting history.
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The Galleries
We like to believe that success in sports is all about athleticism, talent, and hard work.
However, having the right equipment has transformed sports and in some cases forced
major changes to the strategy or even rules of the game.
There are two main things that distinguish contemporary sports engineering from the
past. New technologies mean that the performance of athletics and equipment can be
scientifically measured, tested, and simulated in a way that previous generations could
only dream of. Small winning margins, as low as thousandths of a second, mean that any
technological advantage that can be gained in this way is worth the effort.
Canadians have a long and proud tradition of pushing the envelope and thinking outside
of the box. From simple tweaks that changed an athlete’s success to innovations that went
on to change sports as a whole, Canadians have always been on the forefront of sport
technological development and have even been solely responsible for inventing several
sports.
Many of these innovations and discoveries came about through careful usage of the
scientific process. As technology advanced more credence was given to the science (more
specifically the physics) behind sports equipment. Science and sports now truly walk
hand in hand as the margin of error for victory is so minute.
This has been no truer than with the success of the Own the Podium program. Own the
Podium was created to give Canadian athletes the resources and the scientific support
they would need to win more medals than any other nation at the 2010 Olympic Winter
Games in Vancouver. Top secret projects were undertaken to give Canadian athletes the
best equipment and best technologically advanced training techniques which helped
Canada to win a record number of gold medals at those Games.
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The stories of our Canadian athletes, their equipment, and inventions may include:
ALBERT MURRAY – LEGENDS GALLERY
A pioneer of the sport in Canada, Albert Murray made a tremendous impact on golf by
co-founding the Canadian Professional Golfers Association (CPGA), designing courses, and by
opening the first indoor golf school in Montreal.
Students will learn about the intricacies in the science of golf from the creation of potential energy
in the swing, to utilization of a simple machine (a lever), and even how the dimples on the golf ball
create lift.

CLARA HUGHES – GLIDE GALLERY
Inspired by watching speed skating legend Gaétan Boucher during the Calgary 1988 Olympic
Winter Games, Clara left a life of smoking, drinking, and skipping school behind to pursue the
dream of Olympic glory in not one, but two sports!
Students will learn about aerodynamics and how vital it is to speed skaters. To gain a better appreciation
the students will learn the basic position that speed skaters use and demonstrate how it can increase
their velocity.
SANDRA SCHMIRLER – CONTACT GALLERY
The Schmirler Rink went right to the top of the podium at
the Nagano 1998 Olympic Winter Games with their skill,
teamwork, and a good knowledge of the science of curling.
Curling boils down to a combination of force and friction,
two items that any curler has to have on their mind at all
times.
Students will learn about the effect of friction on curling and
what they do to work with it.
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STAN MIKITA – HOCKEY GALLERY
Sometimes the greatest innovation in sport happens by accident. Stan Mikita didn’t
know the impact he’d have on the game of hockey when a teammate inadvertently
stepped on his stick creating a signature curve. This led to the invention of the ‘banana
blade’ and changed the way hockey is played.
Students will learn about the science of hockey including the elastic potential energy created
by the player when shooting the puck.
OLYMPIC TECHNOLOGY – OLYMPIC GALLERY
The Olympic Games present a unique opportunity to showcase new technologies, particularly those invented by the
host countries. Pioneered technologies brought to the spotlight at the Olympic Games include instant replay, electronic
calculators, high speed cameras, and television.
Students will learn about the importance of technology in sports, and how sport can be the mother of invention.
DR. JAMES NAISMITH – BOUNCE GALLERY
Few sports in history owe their creation to the inventiveness of
one man. Basketball happens to be one thanks to the ingenuity of
Canadian Dr. James Naismith who was tasked with creating a unique
sport to fit particular conditions.
Students will learn how gravitational energy impacts basketball, as well
as the sports invented by Canadians. Students will also learn the process
of technological development including defining the problems that need
to be met, developing designs and prototypes, and testing and evaluating
them.
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PROJECTILE SPORTS – MOTION GALLERY
Projectile sports such as golf, tennis, badminton, and trap shooting have a proud history in Canada. Using our interactive
display in an activity students will learn about the transfer in energy resulting in the speeds of the projectiles, and see if they
can decipher the fastest moving projectile in the featured sports.

NORTHERN DANCER– MARY SIMPSON RIDE GALLERY
Northern Dancer is one of the most well-known horses in Canadian culture. He
was one of the best racehorses Canada has ever produced, despite his small size.
Students will learn about aerodynamics as it relates to horse racing through the
jockey/horse system. They will also learn about adaptation and some basic anatomy.

NED HANLAN – SPLASH GALLERY
Though he didn’t invent the ‘sliding’ seat for rowboats (which actually
used wheels), he pioneered their use on the international stage in the late
1800’s becoming the rowing world champion while exhibiting his flair for
showmanship.
Students will learn the energy benefit that the wheel and axel provide, and how
Hanlan used this to his advantage in his races. Students will also try rowing
using our interactive display to see the difference that wheels make for themselves.
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Curriculum Links
The content and activities of Sport Technology links to the following Science curricula:
Grade 6

Topic A: Air and Aerodynamics
General Learner Expectations
6-5 Students will describe properties of air and the
interactions of air with objects in flight.
Specific Learner Expectations
Students will:
1. Provide evidence that air takes up space and exerts pressure, and identify examples of
these properties in everyday applications.
3. Describe and demonstrate instances in which air movement across surface results in
lift – Bernoulli’s Principle.
4. Recognize that in order for devices or living things to fly, they must have sufficient lift
to overcome the downward force of gravity.
7. Recognize that streamlining reduces drag, and predict the effects of specific design
changes on the drag of a model aircraft or aircraft components.

Grade 7

Unit D: Structures and Forces
Students will:
1. Describe and interpret different types of structures encountered in everyday objects, buildings, plants and animals; and identify materials from
which they are made.
a.recognize and classify structural forms and materials used in construction (e.g., identify examples of frame structures, such as goal posts
and girder bridges, examples of shell structures, such as canoes and car roofs, and examples of frame-and-shell structures, such as houses and
apartment buildings).
b.interpret examples of variation in the design of structures that share a common function, and evaluate the effectiveness of the designs
(e.g., compare and evaluate different forms of roofed structures, or different designs for communication towers).
c.describe and compare example structures developed by different cultures and at different times; and interpret differences in functions,
materials and aesthetics (e.g., describe traditional designs of indigenous people and peoples of other cultures; compare classical and current
designs; investigate the role of symmetry in design).
2. Investigate and analyze forces within structures, and forces applied to them.
a.recognize and use units of force and mass; identify and measure forces and loads.
b.identify examples of frictional forces and their use in structures (e.g., friction of a nail driven into wood, friction of pilings or footings in soil,
friction of stone laid on stone).
3. Investigate and analyze the properties of materials used in structures.
a.compare structural properties of different materials, including natural materials and synthetics.
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The content and activities of Sport Technology links to the following Science curricula:
Grade 8

Unit D: Mechanical Systems
Students will:
1. Illustrate the development of science and technology by describing,
comparing and interpreting mechanical devices that have been improved
over time.
a. investigate and provide examples of mechanical devices used in the
past to meet particular needs (e.g., describe and interpret devices developed to move water or be moved by water, such as the Persian wheel,
Archimedes’ screw, mill wheel).
b. illustrate how a common need has been met in different ways over
time (e.g., development of different kinds of lifting devices).
c. illustrate how trial and error and scientific knowledge both play a role
in technological development (e.g., development of aircraft).
2. Analyze machines by describing the structures and functions of the
overall system, the subsystems and the component parts.
a. analyze a mechanical device, by:
• describing the overall function of the device.
• describing the contribution of individual components or subsystems
to the overall function of the device.
• identifying components that operate as simple machines

b. identify the source of energy for some familiar mechanical devices.
c. identify linkages and power transmissions in a mechanical device, and
describe their general function (e.g., identify the purpose and general
function of belt drives and gear systems within a mechanical device).
3. Investigate and describe the transmission of force and energy between
parts of a mechanical system.
a. identify work input and work output in joules for a simple machine or
mechanical system (e.g., use a device to lift a measured mass an identified distance, then calculate the work output).
4. Analyze the social and environmental contexts of science and technology, as they apply to the development of mechanical devices.
a. evaluate the design and function of a mechanical device in relation to
its efficiency and effectiveness, and identify its impacts on humans and
the environment.
b. illustrate how technological development is influenced by advances in
science, and by changes in society and the environment.

Grades 7-9

Program Foundation 1: Science Technology and Society (STS), Developing a Science and Technology Emphasis (Grades 7-9)
Concepts:
• The goal of technology is to provide solutions to practical problems.
• Technological development may involve trial and error, as well as application of knowledge from related scientific fields.
• Technological problems often lend themselves to multiple solutions, involving different designs, materials, and processes.
• Scientific knowledge may lead to the development of new technologies, and new technologies may lead to scientific discovery.
• The process for technological development includes:
• Clearly defining problems to be solved and requirements to be met.
• Developing designs and prototypes.
• Testing and evaluating designs and prototypes.
• The products of technology are devices, systems, and processes that meet given needs.
The appropriateness of technologies needs to be assessed for each potential application. A proposed technological solution may not be appropriate to
the context.
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Pre-Visit Learning Activities
Having planned your visit to Canada’s Sports Hall of Fame, it is recommended that you spend some time preparing your students
for what they will learn while at the Hall. We have prepared some pre-visit and post-visit activities to help you maximize the learning
opportunities from your visit.
TALK ABOUT IT
Begin a classroom discussion about sports, focusing
on the sports that the students most enjoy playing.
You might begin this discussion by asking:
“Raise your hand if you have participated in sports?”
“Which sport do you like to play the most?”
“What type of equipment is used in that sport?”
“Do you think science in involved in equipment and
sports in general?”

THINK ABOUT IT
List a vocabulary word that pertains to
your unit of science on the board for the
students to brainstorm sports and related
equipment and technology that they relate
to (eg. friction, force, potential energy,
aerodynamic, machine). For example for
aerodynamic students may think of the
speed skating skin, race cars, and even the
dimples on a golf ball.

LEARN ABOUT IT
Have the students design a piece of equipment that will improve a sport. As part of the creation have them explain how that technology
will act to improve the sport in question. Get them to think critically as to how the new equipment will affect the forces involved within
that sport.
Alternatively, use a vice grip on a table to hold down a tennis racquet. Bounce a few items on it and explain why some items bounce
higher. Which one would be the best for tennis? Why? The ball is aerodynamic, its rubber core creates elastic potential energy when it
is distorted by the racquet, the fuzz on the ball gives it friction on the court and racquet, etc. Try changing to different styles of racquet
(older, newer, different shapes). Which bounces the ball better? Have students graph the results.
Another option is having the students design and create a golf ball. Use a ping pong ball or another empty shell and have the students
stuff it with different materials and in different quantities to see what is best suited for the game. It has to travel through the air for a
considerable distance and travel on the ground over rough terrain with numerous obstacles like sand traps and water features.
Teachers can go to the Canada’s Sports Hall of Fame Youtube channel to show videos of our Honoured Members. Students can
watch induction speeches, learn more about exhibits and hear interviews of our Honoured Members. Also check out the Canadian
History and Society: Through the Lens of Sport online exhibit at www.canadasports150.ca/. It focuses on Women in Sports,
Major Sporting Events, Military and Sport, Cultural and Racial Diversity and Canadian Firsts in Sports. It also includes Canadian
invented sports and innovation.

E-mail: programs@sportshall.ca
Telephone: 403-776-1059

				 SPORTSHALL.CA

TEACHER’S GUIDE

SCIENCE OF SPORT

CORE SUBJECT: Science GRADE LEVELS: 6-9

Post-Visit Learning Activities
Once you have returned to class, debrief the visit by asking the students to recount their most enjoyable activities and the
artefacts including sports equipment that they found interesting.
Having learned about sport equipment technology changes, please provide the students with one of the following wrap-up
assignments:
1. Based on the activities from your visit, class discussion and their personal memories of all the new equipment, have
the students choose one piece and write about how it improved performance in that sport.
2. Not everyone feels that investing in top secret sport science projects is fair. It gives richer or technologically advanced
countries an advantage that others might not have. However, Canada has made a decision to support its athletes in
their efforts to win medals. This means that those who represent our country must have the support that is needed to
make them competitive. When Canada won more gold medals than any other country at the 2010 Olympic Winter
Games in Vancouver, it showed that science mixed with hard training and good coaching gets great results. Please write
your personal opinion with supporting arguments about whether this is fair or not. All the nations in the world are
competing at the Olympic Games but only some countries can afford to spend millions of dollars on top secret sport
science projects to gain an advantage.
3. Do research and write about one piece of sport equipment developed for Olympians or Paralympians that has helped
them to succeed. What physical forces were involved when thinking about this design? Examples may include things
like the LZR swimsuit, bobsleds designed with technology from BMW, and the development of slow-motion cameras.
4. At the museum, you learned about the physics of curling and how limiting friction allows the curling rocks to slide
smoothly on the ice. You learned how the pebbles on the ice actually decrease friction allowing the rock to slide further.
At school, you can test various objects sliding on different surfaces to discover which combination slides the farthest.
Why? What about these objects decreases friction?
5. Do you and your class have a favourite Canadian sports hero that you think should be in the Hall? Have
they made a contribution to Canada and been retired at least four years? If so, nominate them for Canada’s
highest sporting honour, induction into Canada’s Sports Hall of Fame. Use this link to access the website:
www.sportshall.ca/nominate-your-hero.html.
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Pre- and Post-Visit Physical Activities
As part of Canada’s Sports Hall of Fame’s education programs we encourage all students to get active to round out their
experience learning about Canada’s greatest sports heroes. To achieve this goal Canada’s Sports Hall of Fame is proud
to partner with 60 Minutes Kids Club to promote an active lifestyle. Through a month-long Healthy Habits challenge
students learn all about the important elements in leading a healthy lifestyle, and the Fundamental Movement Skills tools
to encourage physical literacy and goal-setting through simple movements common to all sports. For more information on
60 Minutes Kids Club please visit www.60minkidsclub.org.

@cansportshall

@CANsportshall
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