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Abstract

As the popularity of alpine sports increases, the need for more fun options grows while
not restricting movement or safety. The safety concerns that are present need to be mitigated.
This is especially a problem when considering the terrain park, which has large jumps and
features such as rails, boxes and more. "injury rates in snowboarders have fluctuated over time
but currently remain higher than in skiers. Wrist, shoulder, and ankle injuries are more common
among snowboarders, while knee ligament injuries are more common among skiers. Injured
snowboarders were significantly younger, less experienced, and more likely to be female than
injured skiers or snowboard control participants." (Kim, S. 2012) Currently, there are only two
methods that are popular (skiing and snowboarding), with a third method (snow blading) which
recently gained popularity. These methods lack difference and have a lot of room for
improvement due to the nature of the sport and the number of people that enjoy the winter
months. Providing an option that can create a safer environment while allowing for a more
intuitive learning experience would make alpine sports much more accessible for young riders,
while also providing a fun learning curve for intermediate riders. This thesis will focus on a
method for enabling young riders and the challenges that come with performing alpine activities,
analyzing the difficulties that are currently being faced by new riders. Using surveys and
interviews and firsthand observation will allow for a comprehensive understanding of where
improvements can be made and finding where innovation can be achieved. Evaluation will be
done using ergonomic studies and user testing to fully understand the hardships and how to
mitigate them. Creating a solution to this problem will enable more people to invest time into the

sport while providing a new fun way for experienced riders to enjoy alpine activities.



Acknowledgements

Thanks to the professors that helped greatly along the way, and thanks to my advisor for helping
to inform my decisions through a persessional lens, and to the others that helped throughout this

difficult creative process.



Table of Contents

Abstract

Acknowledgements
1.1 Problem Definition
1.2 Rationale & Significance
1.3 Background / History / Social Context

CHAPTER 2 RESEARCH
2.1 User Research

2.1.1 User Profile — Persona
2.1.1.1 Primary User
2.1.1.2 Secondary User
2.1.1.3 Tertiary User
2.1.2 Current User Practice
2.2.3 Benchmarking — Aesthetics and Semantic Profile of Existing Products
2.2.4 Benchmarking — Materials and Manufacturing of Existing Products
2.2.5 Benchmarking — Sustainability of Existing Products

CHAPTER 3 ANALYSIS
3.1 Analysis — Needs
3.1.1 Needs/Benefits Not Met by Current Products
3.1.2 Latent Needs
3.1.3 Categorization of Needs
3.2 Analysis — Usability
3.2.1 Journey Mapping
3.3 Analysis — Human Factors
3.3.1 Product Schematic — Configuration Diagram
3.3.2 Ergonomic — 1:1 Human Scale Study
3.6.1 Needs Analysis Diagram
3.7 Summary of Chapter 3 — Defining Design Brief

CHAPTER 4 DESIGN DEVELOPMENT
4.1 Initial Idea Generation
CHAPTER 5 Final Design
5.1 Summary
5.2 Design Criteria met
5.3 Technical Drawings
5.4 Bill of Materials

12
14
15

16
17
18
19
19
19
19
27
29
30

32
33
34
34
35
36
37
39
41
42
48
51

53
54
76
77
7
78
80



CHAPTER 6 Conclusion

References

Appendix A — Discovery

Appendix B — Contextual Research (User)
Appendix C — Field Research (Product)
Appendix D — Results Analysis (Product)
Appendix E — CAD Development
Appendix F — Physical model Photographs
Appendix G — Technical drawings
Appendix H — Bill Of Materials

Appendix | — Sustainability Info

Appendix J — Approval Forms

Appendix K — Advisor Meetings

82
84
85
93
97
98
104
109
110
112
113
119
121



List of Tables

Table 1 - Research Methods. ........o.iuiiiii e
L= o] L= U Y =T =T o -
Table 3 - User eXperi€nCe MapPiNg... .. ... e ettt
Table 4 - Current benchmarking product............ ..o e
Table 5 - Benchmarking of current products............cooiiiiiii e
Table 6 - Materials and manufacturing......... ..ot
Table 7 - JOUMNEY MaPPING. ... . ettt ettt e aans
Table 8 - User eXperi€NCe MapPiNg. ... ..c.uuiu et
Table 9 - Product configuration diagram.......... ..o
Table 10 - Needs analysis diagram - Basic Needs............coooiiiiiiiiiiiiiie
Table 11 - Needs analysis diagram - Basic Needs - Security...............cooiiiiiiiiiiinne.
Table 12 - Needs analysis diagram - Basic Needs - Social Belonging..................cooooiiine.
Table 13 - Needs analysis diagram - Basic Needs - Esteem...............cccociiiiiiiiiiiiiiiiiennns
Table 14 - Needs analysis diagram - Basic Needs - Self-actualization................................
Table 15 - DeSign Brief ... ..o
Table 16 - DEeSIGN ValUES.........uit e e

Table 17 - Bill of Materials. ... .. ..o s



List of Figures

Figure 1 - How to dress for cross-country skiing - Retrieved from

https://www.salomon.com/sites/default/files/content hub/teaser import/landscape  166071.0Dg ... cuvvurvvirienrenninnenns 1

Figure 2 - Cross-country and Backcountry Skiing - Retrieved from

https://www.lakeplacid.com/do/outdoors/winterspring/x-countrytelemark ..............ccoiiuiiiiiiiiiiie e 5

Figure 3 - X-tour venture ski- Retrieved from

641096945234 0.prmr:1&sa=X&ved=0ahUKEwiFo jWiNrOAhXGk4kEHY ODPUQOIpwWGCAU ........ 12

Figure 5 - Snowfeet | Mini Ski Skates - Retrieved from

https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm source=google&utm medium=cpc&utm campa

ian=Google+Shopping&currency=USD&qgclid=CiwKCAiAksyNBhAPEIWAIDBelL FB1T-FdU7v6zUbcb54A1fbo_tNRvJM6EbBjFz4gKCgX

P8rVOvDuhbRoCe8UQAVD BWE ..........ccevvnnennneee 12
Figure 6 - Snowfeet | PHAT Snow Racer - Retrieved from

https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-r

EiwAIDBelL Isqwti7iV5fryVEJO9X0YtfzyhdCj1 JwuJAipThX7ZEESFd3NBdHRoClalQAvD BwE&gclsrc=aw.ds ......... 13

Figure 7 - PXID Scooter
http://pic.pxid360.com/2020%E5%B9%B43%E6%9C %88 %E6%96%B0%E6%A1%88%E4%BE%8B%ES5%9B%BE/GD-00.jpg ...15
Figure 8 - Swing Scooter - retrieved from:

https://uss3.aosomcdn.com/aws image/600x600/ca/catalog/product/f/b/fb76b4bSab91aa4ab6944cb76012¢88b 5.ipg ....... 16
Figure 9 - Cross-Country Skiing in Ontario - Retrieved from

https://www.sandylaneresort.com/wp-content/uploads/2019/11/Cross-Country-Skiing-in-Ontario.jpg ....... 19

Figure 10 - Needs analysis ....... 22

Figure 11 - Categorization of needs ....... 22

Figure 12 - Yves Behar design - retrieved from: https://www.dexigner.com/news/33886 ....... 31
Figure 13 - Unicorn Scooters - retrieved from: https://abduzeedo.com/node/85235 ....... 31

Figure 14 - The Infento Big Snow Kits - retrieved from: https://www.trendhunter.com/trends/sled-desian ....... 32


https://www.salomon.com/sites/default/files/content_hub/teaser_import/landscape__16601.jpg
https://www.lakeplacid.com/do/outdoors/winterspring/x-countrytelemark
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
http://pic.pxid360.com/2020%E5%B9%B43%E6%9C%88%E6%96%B0%E6%A1%88%E4%BE%8B%E5%9B%BE/GD-00.jpg
https://uss3.aosomcdn.com/aws_image/600x600/ca/catalog/product/f/b/fb76b4b5ab91aa4ab6944cb76012c88b_5.jpg
https://www.sandylaneresort.com/wp-content/uploads/2019/11/Cross-Country-Skiing-in-Ontario.jpg
https://www.dexigner.com/news/33886
https://abduzeedo.com/node/85235
https://www.trendhunter.com/trends/sled-design

Figure 15 - Yvolution Y Fliker Lift Kids Scooter - retrieved from:
https://www.amazon.ca/Yvolution-Fliker-Lift-Scooter-Size/dp/BO18SKT5NG ...... 32
Figure 16 - RIDEDASH DISPLAY UNITS - retrieved from: https://www.giant-bicycles.com/global/ridedash ....33
Figure 17 - Winter night - retrieved from: https://upload.wikimedia.org/wikipedia/commons/b/b0/Winter forest silver.jpg ....38
Figure 18 - Inspiration from miro - retrieved from: https://miro.com/app/board/o9J_IxcCorU=/ .... 39
Figure 19 - Ideation sketch 1 ... 52

Figure 20 - Ideation sketch 2 ... 53

Figure 21 - Ideation sketch 3 ... 54

Figure 22 - Concept refinements 1 ... 55

Figure 23 - Concept refinements 2 ... 56

Figure 24 - Concept refinements 3 ... 57

Figure 25 - Ergonomic evaluation ... 59

Figure 26 - Detail development ... 60

Figure 27 - Detail development 2 ... 61

Figure 28 - Refined Product Schematic ... 62

Figure 29 - Refined Product Ergonomic Evaluation ... 63

Figure 30 - Concept Realization .. 64

Figure 31 - Design Finalization .. 66

Figure 32 - Design Detailing .. 66

Figure 33 - Design Detailing 2 .. 67

Figure 34 - Design Detailing 3 .. 67

Figure 35 - Design Finalization ... 68

Figure 36 - Study Model Image 1&2 ... 69

Figure 37 - Study Model Image 3&4 ... 69

Figure 38 - Final Rendering ... 70

Figure 39 - Final Rendering (Rear Leg) ... 72

Figure 40 - Final Rendering (Front Leg) ... 72

Figure 41 - Final Rendering (Rear Foot Pad) ... 73

Figure 42 - Final Rendering (Front Frame) ... 73

Figure 43- Final Rendering ... 75

Figure 43 - Model making process ... 75

Figure 44 - Model making process ... 75


https://www.amazon.ca/Yvolution-Fliker-Lift-Scooter-Size/dp/B018SKT5N6
https://www.giant-bicycles.com/global/ridedash
https://upload.wikimedia.org/wikipedia/commons/b/b0/Winter_forest_silver.jpg
https://miro.com/app/board/o9J_lxcCorU=/

Figure 45 - Model making process ... 76

Figure 46- Technical Drawing (Side view) ... 78

Figure 47 - Technical Drawing (isometric views) ... 78
Figure 48 - Technical Drawing (three quarter view) ... 79

F|gure 49 - How to dress for cross-country skiing - Retneved from

h;0.0. 123xh&reS|ze 1200 .81

10


https://hips.hearstapps.com/hmg-prod.s3.amazonaws.com/images/best-winter-carnivals-2022-1639582196.jpg?crop=1.00xw:0.752xh;0,0.123xh&resize=1200:*
https://hips.hearstapps.com/hmg-prod.s3.amazonaws.com/images/best-winter-carnivals-2022-1639582196.jpg?crop=1.00xw:0.752xh;0,0.123xh&resize=1200:*

CHAPTER 1 Introduction

Figure 1 - How to dress for cross-country skiing - Retrieved from
https://www.salomon.com/sites/default/files/content hub/teaser_import/landscape

16601

11


https://www.salomon.com/sites/default/files/content_hub/teaser_import/landscape__16601.jpg

1.1 Problem Definition

In Canada, winter sports are prevalent, being an essential part of Canadian culture, with
people of all ages gathering to locate ski hills as much as possible every year. Despite how
popular these winter activities are, there have not been any significant innovations for many
years. The Problem definition is “how may we improve safety and enjoyment for Alpine sports
enthusiasts?” When looking into how we can develop the current methods of alpine sports, we
need to understand why the current methods of skiing and snowboarding are so popular and
understand where the faults lie, as well as why new methods that come out have not become
very popular. The primary considerations that need to be solved include safety while riding for
both the rider and others, speed and direction, visibility of surroundings, portability, accessibility,
and ease of learning. These primary considerations play a prominent role in how well its users

will receive the activity.

Understanding the frame of this problem means comparing the current user’s needs and
where these needs are; simply developing a new solution will not drive the market. Instead,
looking into where these problems are not solved makes for an opportunity to create innovation.
The big problem when conducting user research is that many riders do not enjoy cross-country
skiing. This lake of enjoyment is since it is difficult to maintain speed on flat trails. Creating a
system that encourages riding on these flat terrains would provide an exciting new direction to
the current market of skiing. Another problem that has arisen throughout user research is the
worry that comes from parents of young riders due to the inherent danger that comes with taking
part in these winter activities. Improving safety toward riders would create a new market towards

new and young riders looking to learn these activities.
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The preliminary needs statements that were developed for this thesis are:

e Users need to be able to travel long distances fast while being safe.

e User needs to have the ability to control speed and direction while riding.

e The user needs to have a safe method for traversing the hill while using minimal
energy.

e User needs to have a portable device that can be easily travelled with.

1.2  Rationale & Significance

Currently, there are only two popular methods (skiing and snowboarding), with a third
method (snow blading) which recently gained popularity. These methods lack difference leaving
much room for improvement due to the nature of the sport and the amount people that
enjoy the winter months. There is a need for the development of new activities, and because
when going to a ski hill, there are two main types of riders, it shows that the market lacks depth.
New concepts have come out recently, proving a need for an alternative method of traversing a
mountain that can provide a more fun experience. The number of opportunities we have with
new developments in technology and finding an overlap of what needs to be solved and what

technology can be adapted for these activities.
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Some of the questions that this thesis topic will look to answer and tools used throughout

research and design include,

Questions addressed:

Research tools utilized:

How may we make cross country skiing more fun?

Survey & 1-1 interview

How could you make downhill skiing more enjoyable?

Literature reviews

How may we enhance safety and enjoyment for Alpine
sports enthusiasts?

User research

How may we improve riders' enjoyment for beginner to
intermediate riders?

User observation

Video research

Table 1 - Research methods.

Answering these questions will help to enable a different viewpoint into the topic as well as

develop questions aimed towards a specific demographic / age range.

1.3  Background / History / Social Context

Winter sports are a large part of the culture in Canada and around the world, considering

the large population of people who enjoy going out during the winter and taking advantage of

these activities. People that choose to take part in these winter activities do so often and tend to

invest quite a lot of money into taking part in these activities. These sports can be pretty

expensive, which tends to hinder new people from trying them. The rider will have to rent

equipment or buy their own; this can range in price quite drastically but average around 600

dollars to get started. As a result of this high cost, many interested people will not even attempt

14




it; this high cost of entry is an essential factor when gaining interest from new riders. Developing

a way to lower this cost while providing an exciting experience is important.
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CHAPTER 2 RESEARCH
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https://www.lakeplacid.com/do/outdoors/winterspring/x-countrytelemark

2.1 User Research

This thesis aims to help inspire appeal to young winter sports enthusiasts; Canada has a
large demographic of people who enjoy and take part in either skiing (including cross country) or
snowboarding. Developing a new form of these sports would allow for a wave of new and
exciting riders. Bringing new riders to this sport would help improve the riding experience and
benefit the community. A large population of these snowsport riders was between 12-17, making
up about 15% of riders while the highest being 45-54 with 21% (Canadian Ski Council, 2015);
understanding the typical rider gives insight into some of the areas of concern that they might
have. These concerns include Ease of control, safety towards the rider, speed control, safety
towards others, portability, and accessibility. These needs show insight into what the
demographic is looking for when considering riding. When comparing this data to cross-country
skiing, the numbers are much different, with the lowest number of riders being 18-24 and 12-17.
Bringing excitement to this market would help bring the steadily decreasing number of yearly

riders back upwards.

17



2.1.1 User Profile — Persona

Persona; Beginner rider

Gender: Mals

Ape: 14

Employment Status: Unemployed, lves at home with
family that loves going T their winter home at "Blue
Mountain®, wants to find a new sport that |s easy to
start and fun.

Hobbies: Scootering at skatepark, hanging ouwt with
friends, doing tricks.

Description: Lowves bo go to the ski hill and watch his
brother and his friends go on the terrain park but is
nenvous 1o try himself, looking 1o leam a winter sport

+ Primary user Is young riders.
+ Young Riders looking to get in the terrain park.
» People wanting to learn a new sport,

Table 2 - User persona.

A beginner rider persona is used, a fictitious person who helps show the demographic
this thesis aims to motivate. Developing this persona helps to distinguish their specific wants and
needs and utilize some of the primary motivators that would promote them to participate in
snowsports.

2.1.1.1 Primary User

Primary users are young beginner riders looking for a safe and fun method of
cross-country skiing. Young skateboard/scooter riders, Young skiers and snowboarders, young
cross country skiers.

2.1.1.2  Secondary User

Secondary users are intermediate riders who would want to have more fun while
cross-country skiing that could potentially be used for downhill riding. Cross country skiers,

Intermediate riders, Scooter riders.

18



2.1.1.3 Tertiary User

Tertiary users are older experienced ski/snowboarders looking for safer alternatives

without redistricting on enjoyment. Terrain park riders, Adult riders.

2.1.2 Current User Practice

Current winter sports enthusiasts do either skiing or snowboarding, with some
exceptions; the options for riding have been minimal. There is only one option of skiing when it
comes to cross-country skiing because the rider needs to gain momentum while riding if there is
a flat spot or you lose speed. This idea of self-propulsion is fundamental and is why you do not
see any snowboarders on trails unless they are downhill. Understanding that this sport of
cross-country skiing does not have any diversity in options for the riders poses an excellent
opportunity for innovation. Through user practices, finding that summer sports, including
skateboarding, biking, rollerblading, and scootering, all have the same aspect of getting speed
from the body’s movement. Seeing where to take from those activities and implement them into

a winterized form would help provide a new and fun experience.

2.1.3 User Observation — Activity Mapping

Walking through the activity of cross-country skiing helps learn what essential parts of
this process include. The majority is before getting to the location, whether or not the rider has
their gear, and how they are storing the equipment if they have their own. For the sake of this

example, we will assume the user does not own their gear.

19



Getting to cross country ski hill:

e First, the rider will enter the lodge to get the rental gear and get dressed to ride and store

their stuff either in the lockers or car.

e Once the rider has gear they bring it with them and go to the trail.

e Rider straps into their ski and grabs their ski poles.

e Riders use the ski poles as well as pushing off with their legs to gain speed (this is a
difficult way of gaining speed and can cause stress on the legs).

e While the rider is on the trail they are looking around enjoying the environment and

conversation with other riders.

e When the ride is finished they return to the lodge to return their gear and get changed.

e Then the rider goes back to their car to finish the journey.

20



Going into the “User experience mapping" helps to tell the story of a rider that goes on a

ski hill and the different riding options that they may encounter.

S e ] ki) S eng il et

Table 3 - User experience mapping.

The four main riding experiences that are covered are Casual Riding (downhill smaller hills),
Woods Riding (the Glades), Park Riding (terrain park), and Intermediate Riding (downhill larger
hills). Using these main riding experiences and comparing the sports of snowboarding and skiing
by looking at what provides the rider with the best experience. This user experience map uses a
mix of experience and user observation to conclude what riders find more enjoyable compared

to where they usually ride.
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2.1.4 User Observation — Human Factors of Existing Products

Looking into how current scooter products are designed tells a lot about what group
they are designed for; many scooters have adjustable dimensions to accommodate different
users. However, the overall form is designed to suit a younger demographic. The adjustability is
also made to accommodate an older demographic; raising the handlebars for both a young and
older rider would be more comfortable while controlling movement. The Razor scooter specifies
the minimum rider age as +5 and a maximum weight of 143 Ibs; this gives insight into what is
needed to increase the riding age and where improvements will need to be made to

accommodate this difference.

The ergonomics considerations associated with scooters also include angling the
handlebar slightly inwards to limit the need for the rider to reach far while making turns and
riding; this is done with consideration to the handlebar, not hitting the rider. People usually would
ride a scooter for travel purposes, but there are many instances where the rider would take the
scooter to a skatepark to do tricks. The ability to do tricks while riding is a big plus to the

enjoyment of the riding experience.

2.1.5 User Observation — Safety and Health of Existing Products

Improving the safety aspect of riding a scooter means that the design of the scooter
needs to incorporate a braking system that would allow the rider to control the speed at which
they are travelling without having to adjust the direction of travel. Elements that improve safety

on current electric scooter products include:
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e Lights

e Turn indicators
e Throttle

e Tire traction

e Brakes

Otherwise, they provide a list of ways the rider can stay safe like suggesting the rider wears a
helmet and proper protective gear (Alexander, 2021). From this safety measure insight is that
having control while riding with such things like speed and traction; another importance is the

rider themself and other riders seeing what you are planning.

2.2 Product Research

This thesis focuses on improving the enjoyment of cross-country skiing for young riders.
To do so it would need to be a completely different thing that is currently on the market. The aim
is not to make another ski or snowboard, but to bring in a new demographic to the culture of
winter sports which could adapt to the different styles of riding; starting with cross-country skiing.

Four products that are currently on the market that is cross-country skiing related are:

23



Image

Product Name

Product Reference

Cross Country Ski

X-Tour Venture AR
Ski + Tour Step-In
Binding, Size 176 |
Rossignol

Figure 3 - X-tour venture ski-
Retrieved from

https://www.google.com/shoppina/pr
0duct/5970542282788264103?g=cr

+ + =
665236625765370.et0:1591266523
6625765370 0.prmr:1&sa=X&ved=

0ahUKEwisp8 7h9r0AhVPkokEHU
COCRoQIpWGCAY

Snow Shoes

Men's Winter
Walker Snowshoe
Blue | L.L.Bean

Figure 4 - Men's Winter Walker
Snowshoe - Retrieved from

https://www.google.com/shoppina/pr
oduct/16433005597570297283?q9=s
now+shoes&prds=epd:4920258641
096945234.et0:4920258641096945

234 0,prmr:1&sa=X&ved=0ahUKE
wiFo jWiNrOAhXGk4kEHV _ODPU

QOpwGCAU
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https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/5970542282788264103?q=cross+country+skis&prds=epd:15912665236625765370,eto:15912665236625765370_0,prmr:1&sa=X&ved=0ahUKEwisp8_7h9r0AhVPkokEHUC0CRoQ9pwGCAY
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU
https://www.google.com/shopping/product/16433005597570297283?q=snow+shoes&prds=epd:4920258641096945234,eto:4920258641096945234_0,prmr:1&sa=X&ved=0ahUKEwiFo_jWiNr0AhXGk4kEHV_ODPUQ9pwGCAU

Snowfeet

Snowfeet | Mini Ski
Skates

Figure 5 - Snowfeet | Mini Ski
Skates - Retrieved from

https://www.snowfeetstore.com/prod
2variant=

2307 &utm rce=google&utm_m

edium=cpc&utm campaign=Google
+Shopping&currency=USD&gclid=C
TWKCAA NBhAPEWAIDBeL FB1T

-FdU7v6zUbcb54A1fbo_tNRvJMEb

BjFz4gqKCgXP8rVOvDuhbRoCe8UQ
AvD BwE

Snow racer

PHAT Snow Racer,
Snow Bike Sled,
Snow Sled for Kids,
Durable Metal
Snow Slider - Three
Grooved Rugged
Skis, Maximum
Weight 165 Ibs

Figure 6 - Snowfeet | PHAT Snow
Racer - Retrieved from

hitps://www.bestbuy.ca/en-ca/produ

ct/phat-snow-racer-snow-bike-sled-s
now-sled-for-kids-durable-metal-sno
w-slider-three-grooved-rugged-skis-

2cmp=se0-14204917&cmp=knc-s-7
1700000081845877&gclid=CijwKCA
iAksyNBhAPEiwAIDBeLIsqwti7iV5fr

YVEJOXOYtfzyhdCj1_JwuJAjpThX7
ZEESFd3NBdHRoClalQAVD_BwE
gclsrc=aw.ds

Table 4 - Current benchmarking product.

2.2.1 Benefits and Features of Existing Products

The features of these products are compared to what aspects could potentially relate to
the chosen direction and how to implement these ideas into a new form of cross-country skiing.
The main comparison with all of these products is that you are facing forwards while riding and
using your body to generate speed, except for the “PHAT Snow Racer,” which uses gravity. The

main benefits change depending on the product. Cross-country skis are usually made with a
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https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.snowfeetstore.com/products/snowfeet1?variant=39497042952307&utm_source=google&utm_medium=cpc&utm_campaign=Google+Shopping&currency=USD&gclid=CjwKCAiAksyNBhAPEiwAlDBeLFB1T-FdU7v6zUbcb54A1fbo_tNRvJM6bBjFz4qKCgXP8rV0vDuhbRoCe8UQAvD_BwE
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds
https://www.bestbuy.ca/en-ca/product/phat-snow-racer-snow-bike-sled-snow-sled-for-kids-durable-metal-snow-slider-three-grooved-rugged-skis-maximum-weight-165-lbs/14204917?cmp=seo-14204917&cmp=knc-s-71700000081845877&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIsqwti7iV5fryVEJ9X0YtfzyhdCj1_JwuJAjpThX7ZEESFd3NBdHRoCIaIQAvD_BwE&gclsrc=aw.ds

long ski blade to help the rider carry the momentum generated for a longer time. In contrast,
Snow Feet, designed for downhill skiing but can be used for cross country skiing, is made with

the shortest blades possible to give the user much more control while making turns.

Some more benefits from these products are lightweight, easy to store, adjustability, brakes, and
easy to control; there are not many different options for cross-country skiing, so development for

this topic is essential.

2.2.2 Benchmarking — Functionality of Existing Products

After analyzing the current product benchmarking and their functionality, there are two
main ways to go cross-country skiing, skis, and walking with snowshoes. These methods, while
being practical, are not easy tasks and take up much energy to not travel very fast; with skiing,
the rider has to push themself with their poles while pushing off with their feet. With “Snow Feet”
the rider is ultimately pushing with their feet and constantly skating to maintain the speed.
Snowshoes are very different where their only function is to flatten down the snow to make

stepping forwards easier.

Bringing a new method that could use the body’s motion to generate speed with a

steering wheel/handlebar to control direction would create a more functional experience while

not being as strenuous as an activity.
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Table 5 - Benchmarking of current products.

On the practical side, “Snow Feet” is very accessible with a one-size-fits-all design and a

very portable size. Which makes them the most flexible out of the products analyzed; there is

room for improvement in maximizing speed generation.

2.2.3 Benchmarking — Aesthetics and Semantic Profile of Existing Products

The benchmarking research of current products related to cross-country skiing and
scootering assist in providing a baseline for what the design and style are of products that are
popular on the market. When comparing the scooter, they usually have an ergonomically
designed handlebar with a narrow frame and comfortable food pads. The skis have much more

detail in design due to their very compact nature, but overall, they are flat boards strapped onto
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the rider. The scooter's look (decal) changes depending on the branding, but the overall form

does not change very much between products.

Figure 7 - PXID Scooter

Much of the design detailing is focused on the intersection between the handle and
the frame and the connection between the wheels and the frame. The housing of the scooter is
sometimes rounded and organic of a form but can also be sleek and chiselled; this is all
dependent on the company selling them and the user demographic. Children’s scooters tend to
have much more colour where adults scooted and are limited in bold colours (generally using

black) and have a modern look to them
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2.2.4 Benchmarking — Materials and Manufacturing of Existing Products

Figure 8 - Swing Scooter

Manufacturing and material benchmarking are going to be looking at scooters to

understand how they are manufactured and what materials they use.

Material

Benefits

Reference

Stainless steel frame

Provides a lightweight
portable frame that generates
speed quickly. cheap material
to manufacture and is widely
available.

https://www.alibaba.com/product-det
ail/3-wheels-foldable-adult-speeder-

kick_1130289908.html
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https://www.alibaba.com/product-detail/3-wheels-foldable-adult-speeder-kick_1130289908.html
https://www.alibaba.com/product-detail/3-wheels-foldable-adult-speeder-kick_1130289908.html
https://www.alibaba.com/product-detail/3-wheels-foldable-adult-speeder-kick_1130289908.html

200mm, Polyurethane(PU) Cheap manufacturing cost, https://www.alibaba.com/product-det

Wheels and very accessible material ail/3-wheels-foldable-adult-speeder-
| g 30289908
Rubber handlebar grips Cheap manufacturing cost, https://www.aosom.ca/item/homcom

-tri-scooter-children-3-wheels-foldab

malleable surface for . ; .

. ] i le-speeder-slider-winged-push-moti
ergonomic consideration. on-black~B4-0053.html?utm_source
=google&utm_medium=cpc&utm_ca
mpaign=google shopping&gclid=Cj
wKCAIiAksyNBhAPEiwAIDBelL laGal
L7DcXNwCv1cK8Phm7sdRxsEaEc

7rurT-RkyoOvk2bHGZExGxoCcYoQ
AvD BwE

Table 6 - Materials and manufacturing.

Overall the cost to manufacture this scooter is low being sold for $99.99 Canadian, this
scooter makes for a great alternative for any young rider who is looking for a scooter that has

excellent mobility and a fun riding experience.

2.2.5 Benchmarking — Sustainability of Existing Products

Looking into both current and new materials commonly used during the production of skis
and skiing equipment. Significant changes in this sport have not been made for a long time
regarding the overall activity. However, many improvements have been made towards the
materials used, which can help improve speed, traction, and mobility. One significant
advancement was manufacturing the skis with multiple layers having a hardwood core
sandwiched between lightweight aluminum and coated in plastic. This new method of
manufacturing skis developed by Howard Head helped improve the popularity of skiing

significantly and revolutionized the sport. "Head Standard Ski enabled skiers to maintain more
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https://www.alibaba.com/product-detail/3-wheels-foldable-adult-speeder-kick_1130289908.html
https://www.alibaba.com/product-detail/3-wheels-foldable-adult-speeder-kick_1130289908.html
https://www.alibaba.com/product-detail/3-wheels-foldable-adult-speeder-kick_1130289908.html
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE
https://www.aosom.ca/item/homcom-tri-scooter-children-3-wheels-foldable-speeder-slider-winged-push-motion-black~B4-0053.html?utm_source=google&utm_medium=cpc&utm_campaign=google_shopping&gclid=CjwKCAiAksyNBhAPEiwAlDBeLIaGalL7DcXNwCv1cK8Phm7sdRxsEaEc7rurT-RkyoOvk2bHGZExGxoCcYoQAvD_BwE

control as they went down the slopes, the common practice of carving was now possible, and
the ski lasted years longer than its predecessors." (Laudone et al., 2015); after this development
in skiing, new materials were incorporated to improve the riding experience further. Some skis
replace the wood core by using carbon fiber, kevlar, fiberglass, titanium, and even foam to try
and improve the sport. However, the advantages these materials provide help with different
aspects of skiing. Focus on cross-country skiing means ensuring that the rider has a lightweight

and sturdy ski usable in specific conditions.

2.3 Summary of Chapter 2

It utilizes a variety of products to compare and contrast what is popular within these
demographics and what considerations are implemented when it comes to safety and
semantics. A critical insight from the benchmarking research was the ergonomic considerations
made when designing a scooter, especially for a younger riding demographic, specific things
such as the height of handlebars, the width of handlebars, and the width of handlebar placement
to make an enjoyable experience for riders between 12 and 15. An essential factor discovered
from the research is what is most popular for winter riding; products for alpine sports include
snowboarding and skiing. Recent innovations towards these sports, such as “snow feet” which
are skis with a tiny blade that can be attached to any shoes, make for a great and cheap
alternative to skiing. There have been little to no innovations made for the sport of cross-country
skiing. The appeal towards cross-country skiing is on the decline, and implementing a new

product into this sport would help to bring more excitement.
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CHAPTER 3 ANALYSIS

Figure 9 - Cross-Country Skiing in Ontario - Retrieved from
https://www.sandylaneresort.com/wp-content/uploads/2019/11/Cross-Country-Skiing-in-Ontario.j
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3.1 Analysis — Needs

Analyzing the needs for users both directed towards downhill skiing and cross-country
skiing and the summer sport of scootering allows for a comparison between the seemingly
different activities. Scootering is so popular among younger extreme sports enthusiasts because
of how easy it is to get started. The activity of scootering makes for the perfect introduction to

extreme sports and is very portable and accessible to riders of all demographics.

Cross-country skiing provides very few options for alternative riding methods and has
one primary method of riding; with only one method, the demographic for this activity is very
small. With no riding alternatives, if someone is not pleased with this activity and does not find
enjoyment from it, then they are much less likely to do it again. The needs for cross-country
skiing and scootering are very similar but have distinct differences. For example, there is the
opportunity to do tricks while riding with scootering, whereas in cross-country skiing, there is no
opportunity for this. Providing this as an option for riders may help to improve the element of fun

and entice riders to come back to the sport.

Downhill skiing has a very different set of needs related to the control that the rider needs
to maintain while riding. Primarily because the rider travels much faster while riding downhill and
has less time to react to things that come up, this experience is related to cross-country and
scootering because control is just as important. Making sure the rider is comfortably in control

during the activity would help mitigate potential dangers such as injuries.
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3.1.1 Needs/Benefits Not Met by Current Products

One of the needs that are not currently being met by current products directed towards
scootering is the opportunity to ride on different terrain. The main downfall of scootering is that
the riding experience is limited to riding on smooth pavement and limits the rider from riding in
wet, snowy, uneven, or grassy conditions. This limitation makes scootering only accessible for
casual summer riding or a skate park. Cross-country skiing has a main limitation of only having
one type of riding experience, which limits the target demographic to people who enjoy skiing.
Cross-country has an issue of not being accessible for people who do not enjoy skiing and
making the activity only accessible to people who either own their equipment or can rent the
equipment from the facility. Towards downhill riding, there are two main types of riding: skiing
and snowboarding, which are expensive when starting and do not have many opportunities for
other riding methods. The primary need that is consistent with these three different riding types
is that the rider needs to have control while riding, and the rider needs to have access to quickly

get started in the sport without having to invest too much money when starting.

3.1.2 Latent Needs

When looking at the needs of the rider for cross-country skiing they are broken down into
3 different categories being: immediate needs, Latent needs and wants and wishes, immediate
needs being most important, latent being after the fact and wants and wishes is not necessary

but would improve riders satisfaction during the experience.
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Figure 10 - Needs analysis

The main needs that the rider wants to be met with a new product are safety, individuality
(customizations), ease of control, and speed control. Having these needs met would make the

rider happy with trying a new sport.

3.1.3 Categorization of Needs

When categorizing the needs of the rider one has to break down the activity into different
categories that are important to the rider. The categories chosen to be analyzed are Speed and

mobility control, Safety, Portability and learning curve.
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Figure 11 - Categorization of needs

Some of the most important needs discovered were that the rider needs to be able to
see surroundings, the rider needs to easily be able to gain speed as well as slow down on
command, the rider needs to have a portable device that can be transported when needed, and
that the rider needs that ability to learn quickly. These considerations provide insight into what

the rider is looking for in a new activity and when these needs can be met.

3.2 Analysis — Usability

Through analisis of the usability of current product The main experiences that should be
examined are downhill skiing, cross country skiing, snowboarding, snow blading, sledding ad
skating. These are the main activities that are done in the winter time and equate to what the
majority of enter sport enthusiasts enjoy, these activities leave an opportunity for innovation via
leaving the market of scootering un met. Thorough examination of the journey of the user and an

analysis of the experience will allow for further exploration into posible innovation.
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3.2.1 Journey Mapping

Journey mapping towards scooter riding and what they see, do and feel during the
activity, important factors to understand before the journey mapping is that the persona targeted
for the journey is a 14-year-old boy who loves scootering during the summer and wants to get

into a winter sport and frequently goes cross-country skiing with his family.
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Table 7 - Journey mapping.

Some important takeaways from the journey mapping are that the pains from
cross-country skiing are that it’s tiring after long rides, hard to maintain speed while riding on flat
terrain and that they cannot do any tricks while riding. Some gains are that he was able to learn
the activity very quickly and that he can transfer the skills to downbhill riding easily making for

enjoyment in the future. Looking at some of these pains is where important innovations can be
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made and bringing a new activity to the sport of cross-country skiing has the opportunity to make

this more enjoyable for younger riders.

3.2.2 User Experience

When analyzing the experience users have during winter sports considerations were
made towards the different activities that are commonly chosen for these activities. Comparing
skiing and snowboarding come with positives in some aspects while having negatives towards
others. Skiers found that riding downhill is more enjoyable on a snowboard while riding in the

terrain park, both sports are very fun and accessible to different people.
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Table 8 - User experience mapping.

Some insights from the user experience mapping are that improving the ability to see the rider’s

surroundings would improve all aspects of the riding experience and being able to quickly adjust
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directions and speed is an important part of the riding experience. Having a method for
indicating what the rider is down to other riders would greatly improve the ride quality towards all
activities and implementing safety precautions for the rider themself would help to improve

enjoyment due to limiting the worry towards other riders.

3.3 Analysis — Human Factors

Introduction

Understanding the designed solution's human factors helps determine the main
connection points between the user and how the user interacts with them. The main connection
points with the user are the hands, hips, feet, and eyes. This solution interacts with the hands via
the handlebar, which the rider uses to control the direction that they are travelling, allowing them
to make adjustments as needed while riding. The rider utilizes the feet by being the part of the
scooter they stand on to connect the rider to the product. The hips generate momentum and
adjust the direction travelled; having the hips as the primary method for generating speed takes
the pressure off the ankles and creates a less strenuous movement for the rider. These
interaction points with the rider are essential because the target use case for the designed
solution is a cross-country ski trail that is usually flat and not perfectly groomed. Generating

speed on flat terrain will be the driving factor of why people will choose this product over others.

Literature Review
Using Henry Dreyfuss's measure of man and women as the reference allows for

considerations towards the scooter's design to allow for the intended demographic of young
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riders to be comfortable while on the concept. The scooter will include an adjustable handlebar
and footpad placement for a customizable riding experience perfect for anybody. The solution is
designed for young riders aged between 12-15; the measurements are for kids 12 years old,
both male and female. This product would be ridden by anybody, similar to riding a scooter in

summer.

Methodology

The testing of the solution uses a current scooter product with three wheels and uses
the rider's movement to generate speed without pushing with their feet. This allows the rider not
to have to dismount from the scooter to gain momentum and allows the rider to control both the
direction they are travelling and their understanding of their surroundings. Using this research to
understand that providing the rider with this improved awareness and control makes the riding

experience safer.

Objectives

The main goal of this solution is to develop a safer and more enjoyable riding
experience for cross-country skiers in the targeted user group and create the opportunity to
change the current view of the sport of cross-country skiing. Adding adjustability towards the
scooter enables the target user demographic to be expanded and makes for an accessible

experience for all percentiles.
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3.3.1 Product Schematic — Configuration Diagram

For the configuration diagram, the products chosen for evaluation are a GT Racer and a
Yvolution Y Fliker A3 Air Foldable Scooter, these products have many defined features and

benefits that are similar even though the use cases for these products are completely different.
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Table 9 - Product configuration diagram.

The main interactions with the user include:

e Adjustable and collapsible frame
e Handlebar
e Free spinning blades (for gaining momentum)

e Braking system
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e Ski pad
e Foot mount

e Securing line (to fasten to the rider)

These are essential parts of these products that provide either safety or other benefits to
the user, the adjustability of these products opens the target demographic of riders to a larger
set of people and enables all percentiles to have a comfortable riding experience. There are also
safety precautions in each of the products such as the securing line to fasten the rider to the

equipment to not lose control of the product.

3.3.2 Ergonomic — 1:1 Human Scale Study

This thesis is designed for young riders aged 12-15. This product would be ridden by
anybody, similar to riding a scooter in summer. The scooter includes an adjustable handlebar
and footpad placement for a customizable riding experience. For the 1:1 mock-up, the frame of
the Ski Scooter is a Sway Scooter to get a feel for the size and adjustability that comes
standard. The Ski Scooter is a concept that aims to improve the enjoyment of cross-country

skiing in all types of conditions.

The current design uses wheels but would replace them with skis for the front and skates
for the back to show the intended scale. Maintaining control of the speed and direction of the
scooter is done by using the handlebar and swivel motion of the rider. Additions to the concept
include a screen for the rider to see what speed they are travelling at and elevation and distance

travelled while riding.

42



34 Aesthetics & Semantic Profile

Scooters are a recognizable form in which the user instantly knows how they are meant
to ride them, this instinctual form is made to help the rider with instructions without the need for
any direction. ensuring the user knows how to use the product will help to make the learning
curve of the product much simpler. The aesthetics have to help the user to understand all of the
functionality of the product whether it be the foldability of the scooter for storing purposes or the
adjustability of the handlebar. Even the method at which you ride the product has to be easily
understood and easy to use. Since very early on in skiing culture the design has stayed
consistent with minor innovations being made to both the form and semantics of the product. *
The earliest records of people gliding on snow date as far back as possibly 10,000 years ago in
Altai, China, where cave drawings showed ancient hunters using something resembling skis.”
(Michelson, 2018) which shows that the current activity of skiing has been used since as early as
8,000 BC. the next major advancement was made around 1926 “skier Rudolf Lettner developed
the first ski with metal edges after a slide-for-life incident nearly killed him. It took him a decade
to figure out how to attach the metal edges to wooden skis. “Metal edges held better on hard
snow and ice, and they made skis stiffer and less likely to break, says Lowell Skoog” (Michelson,
2018), this metal edge design is still used in today’s ski design and plays a major part in
enabling control for the rider. In 1965 the first version of snowboarding was developed by
Sherman Poppen which he called “Snurfing”. With other innovations mainly regarding material
changes and the creation of what is known as twin-tipped skis developments in the sport have
not come for a long time. Bringing a new and improved product that implements a similar riding
experience and aesthetic as scootering will bring more excitement to the industry. Another main

development in skiing is to limit the strain on the legs of the rider “To improve the transmission of
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the propulsive force of the legs, bindings have been developed to allow more effective control of
the skis. Metal bindings were introduced during the first half of the 1900s and a thinner clasp
developed in the 1970s. The upper surface of the binding and the boot sole have been shaped
to prevent the heel from moving laterally, a necessary constraint for leg pushes when skating.”
(Pellegrini et al., 2018), skiing is a strenuous sport and further minimizes the strain on the rider’s

legs would make it much safer.

Some inspiration in semantics that has influenced the design of this product is from
scooters and sleds like the GT Racer which are designed for different situations but both efficient

within their desired use cases.

Figure 12 - Yves Behar design - retrieved from: https://www.dexigner.com/news/33886
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Figure 13 - Unicorn Scooters - retrieved from: https://abduzeedo.com/node/85235

Figure 14 - The Infento Big Snow Kits - retrieved from: https://www.trendhunter.com/trends/sled-desiagn
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Figure 15 - Yvolution Y Fliker Lift Kids Scooter - retrieved from:

https://www.amazon.ca/Yvolution-Fliker-Lift-Scooter-Size/dp/B018SKT5N6

Figure 16 - RIDEDASH DISPLAY UNITS - retrieved from: https://www.giant-bicycles.com/global/ridedash
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Designs that implement interesting adjustability are influential in showing the potential
arrangement of parts and different opportunities for how parts of the product interact with each
other. The purpose of exploring the aesthetics of current products helps to understand what has

been successful in other products and what is appealing to its customers.

3.5 Sustainability — Safety, Health and Environment

The rider's health is considerably related to the safety that the ski scooter provides,
making sure that the use of the ski scooter will not put the rider in any danger; the danger of this
thesis project comes from losing balance when riding and falling off of the scooter. Ensuring that
this is an unlikely situation, as well as preventing any other accidents from happening, will be the
primary method for keeping the rider safe. This thesis project looks into improving cross-country
skiing for younger riders means that the ski scooter needs to be adjustable to make for the
perfect connection to any rider. The scooter has a securing line that clips onto the riders to help
them not to lose the scooter while riding on a more steep hill. Losing the scooter while riding
may create a danger to other riders, and maintaining this connection to the rider minimizes this

as a potential situation.

3.6 Innovation Opportunity

There is a big opportunity for innovation in the field of cross-country skiing and alpine
skiing, this is mainly due to the fact that there have been very few updates in either of these
sports. Bringing new forms of riding on snowy terrain makes for the perfect areas for a thesis
project in which innovation and developing new technology are needed. Scootering is a great

alternative to skateboarding and rollerblading for summer and opens up the question of how it
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can be developed for winter riding. The materials used in skiing and snowboarding can easily be
adapted to scooter riding and with the extensive amount of research that has already been
conducted towards friction and material properties the scooter can utilize the best materials for

the design.

3.6.1 Needs Analysis Diagram

When analyzing the needs of this thesis is important and doing so using a diagram

that covers a variety of different categories of potential needs,

Product: Scooter
Meeds Benefits and underlying nesds Level of importance
Basic needs - Basic neads

Fosad, vealiar,
shlinr

Plaagung, Satslacion from going Tast and doing ricks.
gratification

Table 10 - Needs analysis diagram - Basic Needs.

48



Product: Scoatar
Meeds Benefits and underlying needs Level of importance
Baslc needs - Security

Salety Salety for riders of all levels.

State, Group, Mg ricdars
Irafhvichusl

Satarig) Pricing, durability, refiability
T

.w{lﬂf 1ﬂrbmmﬁv
envincrmen|

Long Term Praduct lasling & long me for &l s caes
of Group

Table 11 - Needs analysis diagram - Basic Needs - Security.

Product: Scooter
Mesds EBmﬂl: and underlying needs .meﬂlmpmmu
' Basic needs - Social belonging

| Faarof Abandonmest mulu.u.
Fesolheenemy | Ablily In aasily se8 sumoundings

Batuvior cuss for | Soca stahus from having ool scooke
o
Social Expectation | Abiity 10 customize scodter with cokours and stickers

Table 12 - Needs analysis diagram - Basic Needs - Social Belonging.

Product: Scooter
MNeeds Eenefits and underlying needs Level of imporiance
Basic needs - Esteem

Social Status  Comparison to albr sport in coclness

Scial Paopls judging'applauding spon
reCOgrition
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Table 13 - Needs analysis diagram - Basic Needs - Esteem.

Product: Scooter

Meeds Benefits and underlying needs Level of importance

Basic needs - Sel-actualization

Infrinsic ability Tor anybody 0 Slep on and quickly ba able o ride.
paaELIng

Crodtive Allows for ability to do ifcks, abiity b iravel fast
arelaanour

Emalional Abdily 1o changs parts of the soooled for individuality

Table 14 - Needs analysis diagram - Basic Needs - Self-actualization.

Breaking the needs of the user up into sections of their basic needs encourages a
deeper level of understanding to be developed before trying to solve for anything in particular.
Categorizing the sections by their level of importance ensures that proper attention is placed on
specific concerns such as Intrinsic pleasure and control over the environment which both have a
high level of importance. Attention is paid towards sections that have both moderate and slight
levels of importance but are not considered as high of a priority. designing a product that can
solve as many needs as possible is ideal and to do so an evaluation of all the needs must be

made.

3.6.2 Desirability, Feasibility & Viability

The materials that are popularly used in skiing and snowboarding for the board have
gone through development over time “From originally being made of wood since the 1970s XC

skis are constructed of polyethylene plastic, fiberglass, and carbon fiber. Olympic skiers have
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30-50 pairs (< 25% of which are used in most races) (H-C Holmberg, personal communication,
30 March, 2018), each designed for specific snow temperatures and conditions (Breitschadel,
2012). Sintered thermoplastics have become the standard base material, allowing new
processes and treatments that have lowered the friction coefficient substantially” (Pellegrini et
al., 2018). These innovations have greatly improved the riding experience on all varieties of
terrain. The material selection needs to consider current products used for alpine sports to make
for an optimized riding experience.

The desirability of a new form of cross-country skiing is present and the lack of
development in this activity shows that there is a need for a new product. Developing a new form
of riding will help to strengthen the popularity of this sport and help to drive more people to

repeatedly ride due to improved enjoyment.

3.7 Summary of Chapter 3 — Defining Design Brief

The design brief helps to provide a focused direction towards what is being solved and
directs the research towards the key points that are most important to detail. For this thesis
topic, the design brief aims to create a solution that enhances the experience of cross-country
skiing for young riders. This design brief covers ten different areas in which there is a need for
innovation and development, this is also the case for some of these categories being developed
from other products currently on the market. This brief aids in the development of concepts and
how the concepts can be developed into new products, as well as influencing the user
experience for the rider. Since a lot of the needs were developed from the experience of scooter
riding, current skiing and snowboarding practices mean that some of the considerations need to

be developed towards riding on snow.
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Designer For The User

Adjustability

Integration

Accessibility

User Ergonomics

Versatility

Sustainability
Maintenance

Affordability

Integration Of New Technology

Table 15 - Design Brief.

Improves enjoyment for cross country skiing.

Folds for easy portability and customizable parts.

Improves the culture of winters sports by bringing a new
demographic of riders to sport while being easy to learn.

Only the scooter is needed to be able to ride, no extra
purchases.

Utilizes the user’s hip movement to generate speed.

The ability for riders of all ages to learn quickly.
Doesn’t require and power and uses recycled aluminum.
Ski Blade is removable for sharpening needs.

Removes need to buy specified equipment to ride (ie.
boots and bindings).

Utilizes bodies motion to generate speed with intuitive
controls.
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Figure 17 - Winter night - retrieved from: https://upload.wikimedia.org/wikipedia/commons/b/b0/Winter_forest_silver.jpg
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4.1 Initial Idea Generation
4.1.1 Aesthetics Approach & Semantic Profile
Initial design process included looking into different products and understanding some

relationships between parts and bringing them to this thesis project.

Figure 18 - Inspiration from miro - retrieved from: i =

Looking into things that inspired creativity allows me to understand the market and what people

enjoy and want to spend their money on.
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4.1.2 Mind Mapping

Speedimaliity control Li.'-l:lrl'\-|r||_.i-\.'l.l'|'|'1.l

Table 16 - Design Values.

Using mindmapping to find a clear area to which need the most focus and or innovation.
Once the need is discovered then the problem can start to be solved. This is a good starting

point for finding innovation in different areas of life.
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4.1.3 Ideation Sketches
Development of concepts is done to define an aesthetic of the design of the product

which would improve the appeal towards cross country skiing as a sport.

Figure 19 - Ideation sketch 1

Needs that this design aimed to solve were:
e Down hill / Terrain park

e Groomed hill

e Good for tricks

e Uses momentum to gain speed

e Easy to steer
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Figure 20 - Ideation sketch 2

Needs that this design aimed to solve were:
e Down hill / Terrain park

e Powder / ungroomed hill

e Good for tricks

e Uses momentum to gain speed

e Easy to steer
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Figure 21 - Ideation sketch 3

Needs that this design aimed to solve were:
e Flat terrain / Cross country

e Groomed / ungroomed hill

e Good for flat trails

e Uses momentum to gain speed

e Easy to steer

The initial design phase was aimed towards developing the scooter market into the

winter sports market and thinking of different avenues that this was a potential option. Either go
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with the downbhill option, long-distance option or a more terrain park trinks option. the direction

that Felt the most useful was the long-distance or cross-country option.
4.2 Concepts Exploration
Knowing the direction that was most inspiring three directions were moved forward

with finding distinct different use case that pushed the product further in function and enjoyment.

4.2.1 Concept One

CoNCEPT 1
Snow CARVER

Foor Mount

SPAING LOADED TO
ENABLE RIDING QN
UHEVEN EURFALCES

Pivoring Sk MounTt
For Carving

JUsTIN LEY

Figure 22 - Concept refinements 1
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Concept one was designed with the idea of finding the perfect mechanism for ease
of control while riding on all different terrains, this makes the enjoyable to ride on weather the

terrain is groomed or not.

4.2.2 Concept Two

ConcEPT 2
SNOW RIDER

ApJusTaBELE HawoLe
Ban HeiguT

PHoke Maount

ScooTeER FASTENS
10 HiDER

JUsTIN LEY

Figure 23 - Concept refinements 2

Concept two makes the attemp to involve the users phone mount in a sturdy and
safe way to involve the adaptation of phone apps that could tell the user key information about

where they are as well as provide the user with directions to different trails.
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4.2.3 Concept Three

CoNcEPT 3

SKITER &

Foupaeie DEsiau

JUsTIN LEY¥

Figure 24 - Concept refinements 3

Concept three attempts to incorporate portability into the function which helps to
make the product more accessible for all users. Portability seems to be a big problem with most
winter sports options and finding a method by which the ski scooter could be made portable

adds to its functionality.
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4.3 Concept Strategy
The stratagy for the chosen concept was to bring the most effective solutions from
all previous concepts to one concert and find a solution that best solved for the discovered

problem and user needs.

4.3.1 Concept Direction & Product Schematic One

Figure 25 - Ergonomic evaluation

Figure 1 shows a person standing on the scooter and holding the handlebars while
looking at the display. This design explores all three touchpoints while acting as the
representation of ergonomics. The 3d mock-up in use is a representation of the final thesis

project.
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Figure 2 shows the dimensions for modelled mock-up and is a good starting point for a
reference towards the sizing of the final model. The height overall of the scooter is 42
centimetres, the handlebars are 21 centimetres apart, and the distance between the footpads

and the frame is 31centimeters. (Claire, 2006)

4.4 Concept Refinement & Validation

4.4.1 Detail Development

Figure 26 - Detail development

Developing the details of the design included how the user would interact with the product
staring with the most basic levels. Finding a proportionate handle bar style that allowed for the
most comfortable grip, while having manuverability on how it is held to accommodate for

different percentiles.
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Figure 27 - Detail development 2

The Foot mount is also an important part of the concept because insuring the use has the
appropriate stability to provide a safe riding experience. Deciding on how to fasten the foot to the

scooter involved looking into how much movement the foot needs to create the riding motion.
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4.4.2 Refined Product Schematic & Key Ergonomic
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Figure 28 - Refined Product Schematic

The exercise of looking at the product and what is being interacted with as well as
what is necessary for the concept to function helps to better understand what can be designed

and played with. the most important part of the product which allows for it to be used is the frame
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and the skis, otherwise, the rest of the components can be altered and updated to better suit the

concept's overall aesthetic.
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Figure 29 - Refined Product Ergonomic Evaluation

Understanding the appropriate sizing compared to using user demographic helps to
create a rough size for what the product will be. this is extremely helpful for the fabrication of the

prototypes and allows for further manipulation of the concepts features.

4.5 Concept Realization

Looking into different forms that the product can take helps to flesh out a direction for

what the concept will be. Developing different potential bodies allows the design to speak to
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what its purpose is, the concept that stands out the most will then be further innovated and

adapted to improve its form and functions allowing the concept to come to life.

Figure 30 - Concept Realization
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4.5.1 Design Finalization
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Figure 31 - Design Finalization
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Figure 32 - Design Detailing
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Figure 34 - Design Detailing 3
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The finalized concept still included some things that needed fine-tuning but finalized the
form of the initial concept and showed what was chosen to be incorporated into the usability. The
portability and functionality make for an ideal product that could be great as an addition to the
winter sports genre. Incorporating lights to improve visibility and an adjustable foot pad allows for

the user to have control of what perfectly fits their riding experience.

4.5.2 Physical Study Models
The physical study model helped to inform the design process in the scaling of the
different parts of the product. The things that needed to be adjusted were redesigned and or
reevaluated to better suit the needs of the user. this part of the step helped to further the design

to be more usable in the finalization of the thesis model.

Figure 35 - Design Finalization
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Figure 36 - Study Model Image 1&2

Figure 37 - Study Model Image 3&4
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4.6 Design Resolution

Finalized design includes an amalgamation of the features from previous design
iterations and brings them to one finalized concept, these features include an adjustable
handlebar height and footpads length, front and floor lights, front ski suspension. These features

all help to improve ridablilty while making for a fun and enjoyable experience for all levels of

riders.

Figure 38 - Final Rendering

4.7 CAD Development
Included below are some close up renders of the cad model as well as some of the key

feature details which show how the product would be used by the rider.
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Figure 39 - Final Rendering (Rear Leg)

Figure 40 - Final Rendering (Front Leg)
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Figure 41 - Final Rendering (Rear Foot Pad)

Figure 42 - Final Rendering (Front Frame)
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4.8 Physical Model Fabrication

Figure 43 - Model making process

Figure 44 - Model making process
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Figure 45 - Model making process
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CHAPTER 5

Final Design

Figure 46- Final Rendering
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5.1 Summary

The final design of the RYS ski scooter takes inpiration from a multiture of different
products that are on the market and uttilizes the parts that would serve in a functional way to the
design and use of this product. The overall colour theme for RYS is black, chrome, and orange,
keeping the overall color of RYS black helps to align to a wider audience of users while having a
bright orange as a accent colour to help make the key features stand out. making sure that the
features that are going to be used most often are easy to see improves the overall experience of

getting started in the journey.

5.2 Design Criteria met

Four Essential Pillars for Design Excellence

The four essential pillars encompass human-centric design approach and the
understanding of full-bodied, three dimensional physical interaction of user, product and
environment. The projects generate innovative solutions using research-driven, evidence-based

designs which focus on the user experience.

Enhancement of Human Lifestyle

There is a need for the development of new activities, when going to a ski trail, there are
two main types of riders either snowboarding or skiing, this shows the market's lack of depth.
Developing a new method that changes the way riding is done while encouraging fun for its

users is needed.
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Human-Interaction & User-Centric Design
Developing the human- interaction & user-centric design means looking into

understanding how someone will interact or use the product.

Ergonomics & Human Factors Design

Ergonomics and human factors look at the sizing of the user compared to the size of the
product to provide an enjoyable and comfortable riding experience for all riders.
Sustainability & Social Responsibility

Utilizing sustainable materials and manufacturing processes to encourage a long-lasting

product.

5.3 Technical Drawings

Going over the technical drawings which come from the solid-works cad model that has
been made to the V4 scale of the real product, this equates to around 13” tall and 15” long. the
ski legs expand about a 0.5” and the handlebars extend to be 1” taller if needed to help

accommodate for different size users.
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Figure 47- Technical Drawing (Side view)

Figure 48 - Technical Drawing (isometric views)

1 ST
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Looking at the isometric views allow for an understanding of how the parts interact with

eachother as well as helps to give a different perspective for the dimensions of the product.

Figure 49 - Technical Drawing (three quarter view)

5.4 Bill of Materials

The manufacturing of this thesis project will mainly involve aluminum extrusion and
casting for the scooter frame. At the same time, the skis themself will be a more complex
manufacturing process with them incorporating multiple layers, including the core, p-tex bottom
coat, and steel edge. The footpads are made of a hard injection-molded polycarbonate that creates
a solid base for the rider when traveling on flat and groomed terrain, enabling them to have a

comfortable experience. The footpads will have a silicone over mold to provide a grippy
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connection to the rider and the scooter while allowing for easy control of the scooter when

making turns and or micro-adjustments.

Part Material Manufacturing process
Frame x10 Aluminum Extrution

Ski x3 polyethylene plastic Injection molding

Foot pad x2 Rubber Injection molding

Foot mount x2 polycarbonate Injection molding
Connector pieces x8 Steel Cast and Painted

Spring Steel Extruded

Handle x2 polycarbonate & rubber injection molded and over molded
Front mount polycarbonate Injection molded

Head lights x3 Led n/a

Fasteners x12 Steel Machined

Table 17 - Bill of Materials.
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CHAPTER 6 Conclusion

Figure 49 - How to dress for cross-country skiing - Retrieved from
https://hips.hearstapps.com/hmg-prod.s3.amazonaws.com/images/best-winter-carnivals-2022-1639582196.

- *
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Figure 50 - In situ renders

The current state of winter sports in Canada is stagnent, even though they are an
important part of the winter culture, with people of all ages gathering to find ski hills as often as
possible each year. Despite their popularity, these winter activities have lacked significant
innovation for several years. The problem is defined as "how can we improve Alpine sports
enthusiasts' safety and enjoyment?" When considering how to improve current alpine sports
methods, we must first understand why current methods of skiing and snowboarding are so

popular, as well as where the flaws are and why new methods that have emerged have not
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become very popular. Finding a solution that can be brought to the market and breed new

imaginative ideas into the budding winter sports culture.

RYS is the perfect option for this and | am excited to present this concept to the world.
RYS is a Long distance ski scooter which provides its user with a easy and fun riding experience
that is not like any other activity that is found at the trail. Solving the problem of not having a
easy beginner sport for young kids being introduced to the winter sport culture, RYS is the ideal

solution.
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Appendix A — Discovery

Benchmarking- Benefits and Features
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YES OPTIMISTIC Snowboard
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Snowfeet | Mini Ski Skates
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Vdalkl Katana V-Werks Skis 2022
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Stéckli Stormrider 102 Skis 2022

Description
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Takeaways:
What worked?

- All products explained what materials were used properly.

- Shape was a very important when understanding control and speed of ride.

What can be improved?

- Flex is not clearly described.




- only one product focused on safety when in emergency, and extra features.
Has this helped converge on a topic, or diverge?
- Colour coding Features and benefits helps to make seeing similarities much easier.

- Organizing product information in tables allowed me to easily compare products.

Configuration diagram - GT Racer vs Sway Scooter

Configuration GT Racer vs. Sway Scooter

1 Configuration 2 Com b’y ! 1 o abicd by
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Appendix B — Contextual Research (User)

User Observation

Major Takeaways from Preliminary User Observations by Video

s Far thess topic
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s For in-person Usst Dbservation (next stoep in Design Risearch procoss)
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Objectives for this User Observation

Liser Nesds for sl pied specd s inciuaes aacin

arid beginnae Bills Providing abdiny o' gain

Resparch questions

Target uiers #ioleds Winte 5

The wsar &nviranmednt o Soeiny 12
intain

Method

Who
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Resulls from Observalions

by takeaways Advisors Takeaways

Portability whibe not riding Time between rides

Makility while riding {ability to Safety (while in terrain park)
“shate” with skis) Importance of awargness whibe
Trick abilitiesfoptions riding [visibility)

Safety (commaon injury Safety towards other riders
COMEanison) during accidents

Waight of egquipmeant s Mobiliyy

Difference in easy of riding in Cornfort of riding

different conditions

Mapping of tasks (Journey Map)

Ly S e NS

Journey maping for el v
exparkence riding on a hill, ¢ Lonig kil
arsd beirg at a ski resart. e

W i oy Bea T
Palns conne from warries of o e e gt
getting hurt, and what they L
go through while riding. et

- b
Some of the main gaind £
carrd fram riding with res - we—.
peophe and peogressing in
skill. ' s
This journey map relates to o
PeETSOTA’S Buperience witile B el g
ridirg. - e e e 18

- i e

- i

ek gy
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User Experience Map

-
e
|
o)
i

LisdrF Gepebian fata of & richi
while cormplcting different

fEyiE of Fiing

Mathations for riding,
questions while ridng, pain
porTs of aach e

sadoty mnd mobikty whils
Fidirsg

i I

|
|
00 REN N

Summary of Major Poinls

Major points for observation include:
s |Improving mability while bath riding and not ridireg (while on flat spots, or
arcind the hill while wearing equipment.]
e Improving visibility of others while riding
s Ability to learn quickly
# Speedcontrol
¥ Waight of equiprment
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Appendix C — Field Research (Product)
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Appendix D — Results Analysis (Product)

Analysis of needs:

Analysis

Erngrativy Mag

Palm { Gairn, Vaplirgs

iourmey { Experience Map
IApas | ThaE gty

Comparion of Exating
Solutiony

Al Dlagram
Prioritization Grid

Aot CoussE Annlysle
EWe's Bnalyels
CHige & Ehect gl

Categaritathon ol Nesik

What i ihe Frientization Geiz?

A pegarszatonal sptem
e pou it allof your Bk
Euned on diflereet Bacton sushs.
fime, importance, lestibilty sic.

Analysis

Empatiny Map

FPalmm f Gairn, faslings

Iourmey § Experience Map
[LTTER R [T RETE]

Comparion of Exiating
Solytiony

Affinlty Diagram
Prioritization Grid

Aot CoussE Snplysle
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time, importance, feanibility s

5 LN I onal
Prioritization Grid o
High th-lu.lt/rnun:ldﬂa-d- Action [ Priority
| B \E ~_
Importance :— E -
to user rna \ = “—-:__,___,-
== s
R .
— ,.,:.MHH"* --f‘:-.
Lewer | aiee e | |
Deffacuilt o Eaw
Expéraive Feasibility Cheap
Prioritization Grid
Action Priority
MACETIETH LT
OO | g
e scooter
Skates
Harthes Priarity
1. Srerw Shates 1. Srow Sooober
2 Fiomenbum Deiven S Sooober
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Analysis

Empathy Map
Puoini f Bars ) Famiirge

Journey f Experience Map
Idges i Timie anardrr

Cosmpearisan ol Existing
Solutions

Altimiyy DAagrarm
Priaritipition Grid

Root Cause Anakysis
5 Wiy's finakpiin

Causd & Eflwct &nabnis

Categaricadlan of Newds

Anakysis

Esmgpeattvy Map

Pk adinl Frelings

lowriey [ Exparkencs Map

ine@m | Take sy

Cosrmpai iiien of Enletiing
Salutlams

Affinity Diagram

Prizritkration G

Hpart Codise fdnady s
oW Anakyuie

Cauer B ESeet Anaslpals

Categorication of Neods

Root Cause Analysis

5 Why's Analysis
Problem 2; Cross country skiing is boring for young riders,

Takas i iriech
BNy
Tesr s & mainly
Hai
o)

Croms country
Categorization of Needs Shiing
Enn ol oo Eaer of mgrrang = ARESy g g oo o S
&  Balsly ® Ay o s wrrowrding ®  Apsly i do ool e
PR - *  Sadony o o noem ® ARy o raeed Paad
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Problem Statement

Meeds Statement
Benefits and Features
Meads Satement SIuctumes

Inxighls Sam et

Probdlem Staemeanl
Oppariunity
General Solidbon

Problem Statement

Miaeds Seatemant
Benefits and Featues

Kesds SywEEmeni Strucrune

Insighis Satements

Probdlem Staemeanl
Oppariunity
General Solidbon

MNeeds Statement

Rider neads 10 be abée (o fravel long stances fas! while baing sate,

Rider neads (o e abls (o mamlain 8 cons sl speed withoul useng 10 mech anangy
Rider neads 1o have the ability 1o control speed and drection wiile ridng

Ridef neads (o have a safe medhod foe iravarsing the Rl while using minmal anargy.

Rider neads io have a porable device the can be easily travelled wilh,

Insight Statements
{From Cross country skiing)

1. Additional ansiety penerated while riding due ta
* not maintaining a fast enough speed
* not knowing how to ride

2. Controfling speed and direction can be difficult when starting out

= Ease of control is important when learming new activity
= ghility to maintain and control speed of riding while on flat terrain,
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Problem Statement
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Opportunity
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Prablem Statement

Problem Statement

Current methods of riding have been arcund for a bong time and have become stale
and baring especially for oross country,

Opportunity

Developing o new method for traversing the hill or trls will create a new

demographic of riders.

General Solution

Miomentum driven scooter that can be ridden on snow will provide a improwved

experience to riders.

Empathy Map

Wbl e Wy By |
18 i+
v s W UL 17y 1

]
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- Analysis
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Appendix E — CAD Development

106






108



109



110



Appendlx F PhyS|caI model Photographs
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Appendix G — Technical drawings
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Appendix H — Bill Of Materials

Part Material Manufacturing process
Frame x10 Aluminum Extrution

Ski x3 polyethylene plastic Injection molding

Foot pad x2 Rubber Injection molding

Foot mount x2 polycarbonate Injection molding
Connector pieces x8 Steel Cast and Painted

Spring Steel Extruded

Handle x2 polycarbonate & rubber injection molded and over molded
Front mount polycarbonate Injection molded

Head lights x3 Led n/a

Fasteners x12 Steel Machined
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Appendix | — Sustainability Info

Enhamcing cross-country skiing 3
Eheries

Wit looking mbe sustamability for this thesis project, a deeper understanding of
materiale and mesnufacturing processes mist be wsed fo compare what can be done to make the
muost ecologically sound product. The manufsctienng of the product Trame would mamly be
gither aluminum extrmseon or casting, Aleminum is 3 sustaimable matenial with the shility fo be
reused amd recveled multiple times with po degradation of properiies. This, aleng witl is
lightweight and high strength-to-wekght ratic, makes it an excellent option for this thesis { AEC,
2016) The overall usability of the scooter lukes no encrgy other than that created by the user.
There are lights on the product 1o improve visibility for the user during night rides, and these are
LED hights pawered by a rechargeable battery embedded muo the frame of the seoater.
Alumisuam casting 15 alse very sustamable becanise 1l can be andbessly resyelad, "Dies can also
e Fully recasy, and even in direct recasting soenarios, mmimal processing 15 requared” (Catle,
201 Th Allusirating the benelis of wsmg s process and the reasabilay # has, The skis of the
swgander will b @ mti-Eayened board with a ardwoesd core, “titanal aluminain® bayer For
structural support. a base made with gtee] edpes, and a P-tey base to make for a smooth ride over
snowy of ey conditions, The manulaciunng of the scoster's frame will primarily consist of

recyeled aluminum to ensure that the environmental foolprid is as low as possible,

Lireratire Review
In order to help understand he topic of croesssommitry sking, n:scn.n.'hing heoviv skis are
mnde and manufnetured helps to provide knowledye on how 1o make a product that mproves the

curtent methods of cross-country skaing while creating a different method of iravel. Skis are
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Enhameung cross-country skiing 4

made with many different maternals and wisliee mubtaple layers of mateniaks 1o make for the moest
sturdy amd lsghiweight riding experience: the perfieat type of material depends on the riding thai
the ski will e used for. The design of ihis thesis projea the goal of the sk is fo be lightweight
and sturdy that can be easily controlled while ding on generally Nat and grooased femrain, For
ihe ski scooter, making sure the optimunl materials are used will help provide towards the overnll
goal of this thesis. Comparing amd contrsting popular materials wsed help limd the deal makeup

For the comstrisction of the ski. (H18),

I Muterials & Manufactiring
11 Misterialy

Lasokimg inla both carrent and pew materials conmonly used dunmg the production of
akis and skiing squipment. Signilicant changes in this sport have not been made for a long 1mme
regardimg the overall activity. However, many improvemeints have been made towarnds the
materials used, which cam help improve speed, traction, and mobility, One significan
afvancamenl was manulactirmg the skis with multiple Layers having a hardwood core
samdwiched between lightweight alumanum and comed in plasiic. This ew method of
mnnafacturing skis developed by Howard Head helped improve the popularity of skiing
significantly amd revolutiomzed the spen, “Head Standard SKi enabded skiers 1o mainiain more
control as they wend down the slopes, the common practice of corving was now passible, and the
ski lasted vears bonger than its predecessors. ™ (Laudone et al., 2015 after this development in
skiing, new materinks were incorporubed to miprove the riding expenience further. Some skis

replace the wood core by using carbon fiber, keviar, fiberglass, tlanium, and even foam to try
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Enhameung cross-country skiing 5
and improve the spon. However, the sdvanlages these materials provide help with diffonent
aspects of akiing. Focus on cross-country skiing means ensuring thai the rider has a hightweight

ansd sturdy ski usable in epevific comditions.

1.2 Monufacimring

The mamuelasctanng of this thesis project will mainly involve alimyimen exinasion and
casting for the scooter frame, At the same fimse, the skis themse T will be o miore conplex
mamufactunng process with them meorporatmg multiple bovers, including the core, p-tex boflom
coat, and steel edge. The footpads are made of a hard injection-molded polvcarbonate that
creabes a sedid base for the nder when troveling on (Fal and groomed terraim, enabding them jo
have a confonable expersence. The Toatpads will have a silicone aver mald to provide a geppy
conmeclion 1o the nder and the scooter whale allowing for emsy control of the scoolar when

miking tums and or mero-adpusinents.

2 Sustainability
20 Bencheark Sustminalle Initatives

Inmavation towards sustainsbility, specifically cross-country skiing, is mainly directed
toward mannfacturing processes since cross-coumtry skiing does mot rely on extemal forces to
create movement or generale speed, Much of the ¢fforts in miproving sustamahality for
cross=counry skimg mclude using more sustamable materals in manufacsring and improving
the recyvelahility of the produsct when its life is over. The base of the skis uses a matenal called

pefex, a laver of polvelhylene plastic thal can either be sinlered or extruded, which oflers
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Enhameung cross-country skiing 6

different fiding expersenoss. Smtored p-lex allows for a more durable and Caster nding
cxperiencs bul makes it more challenging io repair. At ibe same time, extrsded bases ane bess
durable and slower bt offer a maore straighiforaand repair process. This p-fex material allows ihe
ski 1o be casily repained by shavimg a thin bover of the base cowl to meover a smeoth ride
remoyvimg any micks of demts in the hase, (2018). The ekis core can also affect susiamahility
depending on what matereal is wsed, Using carbon or titamiem mises the cost whils improving
weight nnd strength but dramaticolly meresses the cost; foam, aluminum, or wood sre bower-cost

salubions but inlluence the nding expenence,

2.2 flenlth 7 Safey

Tt rredier’s hvalth i consbderably related 1o e safety that the ki sooaler provides,
miaking sure that the wse of the ski scoater will ol put the rider many danger, the danger of ths
ihesis project comes from bosing balance when niding and Talling off of the scoober. Ensuring tlu
ihis i am unbkely siteation, & well as preventing any olher accidents from happening, will be il
primary method for keeping the rider safie. This thesis project looks inbo mproving cross-coumtny
skiing for yvounger riders means that the ski scooter needs to be adjustable to make for the perfect
connedtion o any nider. The seooter has a securing line that clips ontoe the rders to help them nol
1 bose the seooter while riding on a more steep hill. Losing the sconter while riding may creats a
danger to other riders, and maintaiming this conmection 1o the rider minimizes this as a pobential

sxlaation.
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Enhameung cross-country skiing T

i Susratoabilify Statemeni for Final Design

Teese Tindings bhelp creaie a doeper understandmg of the maim concerms when designing a
preaduet for winter spors. Sustainability in manufacturmg and material allows for a prodsct that
has a small envirenmental fooiprint while alse helping to lower developmient costs, during
research imlo sustainahility, s desper understanding of what madenials are best to use for the

materials of the skis 10 creats the most enjovable riding expenienee for ary rider

Conchesion

I conclusion, the design of this thesis project Tocuses on manufacturing and material
specilicalions o make for a sustamable prodisct that also meets the demands that come with the
devebopiment of a winerioed sport. Ski scomtering 18 ol a carrenl ethod of downbill winter
sports, Designing the product 1o mprove the amoum of fun means making the materials
lghtweight amd durable while ensuring o Cast amd enjovable rdig experience Tor all ages.
Lamitmng the number of mgurics m winler sports is anodber crucial part of sellmg thas product.
Ensuring a safe riding experience will encournge parems 10 huy this product For their kids

wilhoud wosrying that they may hart themselves or others,
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Appendix J — Approval Forms
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Dastom s ruviommt unit nppncad E CAD Design and Development Phase

Commment:

- Indtial CAD staried reasarably wall s of week B7/Febiuany Z2nd, conbinise vath detading and refiresn
= Rafinement CAD progress well as of woeok E8Warch Bth, sbll need o refine someo detailing
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Appendix K — Advisor Meetings

™ HUMBER
IDSN 4002 /4502 Fcolly ol Jypoited Stemon & Sesmalagy
KM LEVTL TS O E & TS TS IEacivuing o brslwnirial Damige.  TALL 30071 L WINTER 2021
INFORMATION LETTER
Eessarch Sbudy Topic; Mo rrary wee imgroren sabety mnd srpeyment e Al pne sporia enthusesis?
Inwgstkgabor Sgsln Ly, GATGIT9ET, pjudn_lepfostiops com
Sponsnr Mg ITAL. Faculy of Appiked Scisncss & Technology {IDSM 4207 & IDSH 4553)
It Lo

My rred b Juitis Ly, | dm i it al daign shodend @ HomBer ITAL, i | am ifnitisg you® pirlicpaticn s & redaarch
BODY O VEIious Probkems thinl e Qo ol thes resaanch 8 o 8ng ool wial Droblems e on T manest 100y nd faw
Lha currenl solubrona can ba befler hguesd cad wa o ooem bl booled maparionce an wedl ma imorreedd wadely 1w reats
il e COENDUAR i My BareDn Lol Thsss propsot

Poipaia ol the Sedy
This shuddy is being conducied aa an aid In desgring & mom fus e mons pocesitls sopesiance for winler Epor
BTk B Al T S BELTE wikid | SO B SANAp B Ui Bl mill B Tt (e il 0 IBuES § S

e bc man. Thin siusy is primanly Sesesd on understanding sgoscmics, humen inSsracion design acirebes, and user
eapeneniin ddpeets of the resoarch area

Procadures

B yodi wolusissr 90 BOSMCIipate N [N Blady, OO0 SO0ASES B ERETAODNg Weth ajuipmen] Wil be obssned and
decurmarted Yoo actvitis wil bo docurmanted by Sain of user shieraiion and vides caste's whils aparaling tha
IR ¥ (el B D SRS JuESLOE DelBeteRe] B3 T08 B DTVl oD Pelum p0a) LSl L

Canfidentiaity
Every sfion well he rrapoe 4o scqune confidentaimy of sty aiert®ang mloemation s is oblmnsd dusng the shidy In the
case of baing recorded visually, your lece will be rasked fbured o hdden. The intormation and d deriien

[phtographs) perhened ore o Subesrl 10 e used in The Bnal presemiaion of e Sy

Participation s Withdrawal
e parkcipation n e susy @ complelely volomtany snd you may inkamagd o e B plucy and the escoaon ol any
irmee: il hvoust Qiving I reison oF falr of Deing penalited

il vy puersl A sS850, pou beel cncosietable §rd wish b0 end your sarsieabon, pledsa et i rase amor
Engry mnd By will mnal pogr partcpaten immedasy

Huirmtsst Riskiart b Evtdc s Board

Ths maercs propect ourss his bean approesd by the Humber Resserch Ethass Board. I pou hawe sny Questions
Bttt your nghis o 8 research parkipae, phegas ool O, Lydia Boyin, RER Chaer, 8186750822 e TRIZZ
Lydu. Boykoffhunbor.ca
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INFORMATION LETTER

Conditions of Participation

* | ungersiand thad | am Irea o withdrane fom (he study & any timss silRoul any ConsecqUEncEs

| underaiand (hal my parscipation i (his sludy @8 confdantial, (00 1P researchar will knoe Bul will rod Gscose
ey idenlity)
Mty maaniity will be masked.
| undersiand thal the data from s sbudy may be pubiabed.

& | have read the information presentsd above and | understand this agreement. | voluntarily agres to
take part in this stisdy.

Click or tap hara 10 snler 1ext w Cick 10 anter & dals
L s Ociober 13,2023

Pamipdd's Narmhe Farlicipant’ s Signatune Dt

Project Information
Thank you wery much o your tire and help in making his stody possible. ¥ you have any quenies of wish to know
mone about this Senior Leved Thesis project, please contac! me al Bhe folliowings:

Phons: 847 82T 4587
Email: jusiin_leyfficusiesk com

My supsnisors are

Pt Cahering Chong, cathenne.chongiibhumber ca
Prof, Sandro Zaccolo, sandrozaccolo@humber.ca
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| PARTICIPANT INFORMED CONSENT FORM

Rasaarch Shsdy Topia: How may we impices salety and enjopmeant for Alpine sports snthusiasis?
Iiveaatigabar Juslin Ly, B4TEITABST, juslin_ by Poutlosh com

Colrsas: IDSH 4002 & IDEN 4502 Sermer Lenved Thats One & Twa

i, » __Dianial Wynn , hiarvw carefully read ths informaticn Laser for The promct How may we Improwm

sadely and enjdyment B Alping apais erthusastsT, bed by Justin Ley. A mesmbss of the research 1aam hes axplaned
Ehe project b3 me and has andesied Sl of my quedlions aboaul i | esdarstand ihal i | havs sdditional questions aboud the
propect. | can contact Justin Ley ot ary Gme during (e praject.

| endarsiang thal my pacipabon 8 woluniary and g my Cconsand Trealy in voice recording, phoiography andior
wichiiageng; with ihe pronian that ey sdently will b urmed i reporis and pullcalions

Consent for Publication: Add a {X) mark in one of the columns for esch activity

ACTIVITY | YES NG
| gl Congan o pubscalon in P Hombss Ly Degilal

Pubdicaticn Fegasfary which 15 an open access porlal avarakie %o the putic v o

Reviaw | give coraert fof paviw By the Professarc v O

Privacy

#ll doto golhered s sicred anonymously and bept confidential, Cinly the prmciple investigator researcher, Justin Ley
and Fyof. Cathenne Chong or Prod, Sandro Zaccolo may acoess and analyze the data. All published data will be coded,
0 thad visual data 18 nol dentifiabie. Pesudonyms will be vied 10 quose @ paricipant (subject) and dats would be
B gt

| mizo vrderstond that | mary decine o withdraw from particpation & any me, without negative conseguences.

| unciprstand ihad | can vardy e einical approval of 1RS sledy. oF raise Any ConoarE | may hiead Dy conlscting thir
Hurnber Reseanch Eihics Board, Dr. Lyda Boyks, REB Chadr, 416-675-6622 axl. 7322, Lydis. Boykoihumbern.ca of
Justn Ley, GATE2TAS0T, justin_ lepifontiook com

Verification of having road the Informed Congant Form;

& | have mad the Informed Consent Form

My aignaluns Delosy varfies that | have read s documani and gras Conasnd 10 the usa of the dala fram Gueshonrades
and inlendews in research reper, publicalions (¥ any) and presentations with the proviso thal my identity wil not be
driciosed. | hawe received a copy of the Information Letter, and that | agres 1o pariconte i the ressanch project as it
has bsen desonbed in the information Letier,

Click or tap here 1o enier fext Cick o entes & dobe
Dariel Wynn At Ot 13 2021
Partcipan's Harme Partiapan s Signaturs Ciate
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Transcription:

Caniel Wynn 000

My name is Daniel whan | have worked and Poa had my e invalsed within the industry for
probably the st 1012 years and bafore thal | was scared. Then all over Norh Amedica at least
1o do it And | think | have valuable ingul

Justin Ly Q24
Parfect, thank you very much, Daniel YWan, Se, Lam imndting yeu to be a research partsipant.

And ' geing te be explained brielly the nature of the exploratery phase. So basically i finding
infairmatian abaul mrﬁlﬂ Al o 1 learm Fow e hmtﬂ lEair, and whens e
difficulties live within snowboarding. Fm gaing to be using this information as a research method

to try and develop some ideas o maybe provide ansemrs o some of thase probéams.
Again, the imerview (8 valuntary, and you can stop it at amy bima.

Daniel VWynn 112
Sorry, one mare time,

Justin Lay 1:13
This Irderview s waluntary, 2o you can stap it 8t any tirme § yeu want if you don't feed comforiabie

with andwweiing, answening any questions, there B no penaly for withdran,

Daniel Wynn 1.23
Al righd. Getchi,

Justin Ley 1:24
You undarstand, Yeah, okay, indicale the patticipant, it can be ananyrmous, # you wand, wil be
anonymous ke I'm nof going to ba posting any of your information other than for the project.
that my teachar has accass but you're not geing to be public. And if you do wish that | don
share the photo.

Ara yau recording this?

yaah. I'm recosding this or 'm ned recording it but 'm getting & transcription

Daniel Wynn 1:53
D you want to just say | said yes to all the congent shulf?

ustin Lay 155
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Mo, but | hawe to have you verbally saying yes,

Danizl Wynn 1:58
Oheay, gatcha, akay, asal.

oz Yos Yos.

Justin Ley 2204
Parfact. Okay, so Fro gaing (o ask you a questen. So how bong have you been snowboanding?

Daniel Wymn 2:11
| have been snowboarding for 12 years,

Justin Lay 2:13
Parfect. And in these 12 years. Whare have you ravebed b spoesboand 7

Daniel Wynn 2:21
| have baan arpund a few places in Canada and Amarnica,

Justin Lay 2227

Awesome, mainly in parks whene ather people afe af ane il mountain sarmalirees, of any other
version, sometimes not in located areas,

you

Cianial Wymn 2:43

narmaly hills, mast of the time, located Ernca's usually in parks whane other peopbs are

Justin Ley 253
gkay, 50 o euperience with e mountain cutback,

Danial Wmn 257
Mot a ot of exparience with mountain and Outback. Olay, but definfaty.

Jdustin Ley 303
Cheay, In your experience, riding in thase hills like parks whare do you spand the majority of your
tima: ¥

Cianiel Wymn 314
In the Terrain Park,

Justin Lay 317
And what do yau usially try be da in the train Park ane you doing tncks are you deing jumps,
wihal |5 the majanity af what you do.

Daniel Wynn 3:26
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Justin Ley 558

S0 Fm gonna now ask you o kind of thing frorm an cudside parspestive being much mare
krovdedgontée about the sport in itsell. When you ware leaming o or semaone who's laaming
1 ki oF &iesiaand, mtmmmmmulpam

Daniel Vymn 627

| 'would guess, in, in regular riding going comfortabds on the beard, and wsing your edgas,
bacause | guess vou could ahways leam W Bnk epturns, bt | find the blgges! strugghe & whal
evarybody does wilh a bunch of spaed when they're in a fat 2ene and thal's hew you can tall
haw comiomable prople are. Same peaple peed o constantly go Bebveen thair edges just bs
remind themsehses that thay're still thare. Some poophe can just hang owt on one of thosa |
guess you can fell har the more exportly inclined, | guess just coding comiortably with those
controls.

Justin Lay 715

Oh, =0 thats, thats the majarity. Do you see that, # there was another methad other than sking
and snowbaarding or blading, whabtewver that one’s called? Would wou try ot another methed, if
it proaresed @ mare fun expatience?

Danial Wynn 7:40

Me personally, probabily not, especially if it cost me amything. A big part of why | lave it 8o rruch
is the culture, like winter skateboarding.

Jdustin Lay 751
Yoah, ¥'s a good part, the cormemunity aspect, again, that friendship bullding in an enironmant

Caniel Vynin 8:02
with & litthe bit of culture and histary this trma,

Justin Loy 816
Sa anolhar concarn baing accessibity and or cost, haw would this irmpact, mew riders,

Danigl Wynn 832

Aot of you are going fo start whan you're young, With that in mind, it's going to be, who can
afford to do &, who is kind of like assumed fo do | 50 s just ganna and up Baing a kot of like,
wall off tarmilies espacially in the small tewm, b I yeu're going to see anyens who's sking In the
cities I8 going 1o be the same peaple, they go cull of lovn, maybs Rave sormewhene o stay awer
the woeokend, Eiher way, they have a car that can get them an hour away, afford a 550 Louis
ticket for the day. Each child has about 300 3400 of gear on

Justin Lay 817
Yaah, you have to drive oul thene as wall 80 it's 8 main Sl

Daniel Waynn S22
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than, you know. everybody. Evarybody. most people will talk about it too and like most of your
friands who do it are geing o be richar, 5o it's just going to be already this cultura,

Justi Ly 2038
Bo & question about whe 9 on the hill, Weuld you say o large majonty of e riders hat you see
ane younger peophe, or in their teens or alder? If you ware to averaga it,

Ciantal Weymn 952
| sty see beens and young adults and children, | geess batwean children b young adults cn
i Pl

Justin Ley 10:27
Like cost and gerting thare and Bog just bedng ratsed nbo experancing A, it i knd of culturad,

Cianiel Whnn 10:28
Weah,

Jdustin Lay 10038
that's beyond the point 5o Fro trying te sehve for sking and snowbcarding and like the fact that
thosae are the anly teo mamn ways of geing about Alpine spons Moy popular at keast.

Danisl Waynn 1058
O,

Jusstin Loy 10:5F
I bryieg o ke Bridge the gap.

Daniel Vymn 10:58

like @ sport that uses the envirenmant too. if you're leoking for amathar offéne sport aftar
sopmathing along those lines. And than, whon | think of somathing that gats youw inte the Alping
for apasts reasans. | generally den't think cheap ke what elss is there. Yeah, Bying. If yeu Boe 1o
fly Eelle pltanes and loe being a pilat ar

Justin Loy 11:24
awan bka speeding. That's anothar thing that's like, but

Cianiel Whmn 11:28
that wouldn® be Alpine, that would ba like in tho vllage bolow the mowntain,

Justin Lay 11232
“Waah, Fm irying o ke brdge the gap of not necassarily Slpine but alss e you hare, cross
countny skiing and than you're down the trad,
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Liam does ica climbing, Yaah, like all those rock climbers, | would say a quarter of them turmad
inba lika iow climbars in tha winbar,

And then the maganty of snowbaardern and shkiers. Well, | wouldn't say skers and showboarders
furn ints skatebaarders duning the Surmrmar.

Daniel Wynn 1208
Yas. Yo indeed,

Justie Ley 1213
Oicay, thank you wery much, Daniel YWynn, | appreciate you taking the tirme bo bo part of my
inbareov,

Danbal Whnn 12:350
Thank you | appeectate the cppatuniy

Justin Ley 12:24
in tha future, if | de have any moere questicns, would you consant i ancther intendew,

Danbal Wynn 12:31
| wauld, | would cansan.

Justin Lay 12:34
Thank you wvary much. Have a geod day,

Cranisl Waymn 1237
And. Youw

Transcribad by hitps\fettar.ai
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