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Section 1: 
Teacher Resources

Explore more at ovin-navigator.ca



Related OVIN Sectors 

● Connected & Autonomous Vehicles (C/AV)

● Auto & Parts Manufacturing

● Tool, Die & Mold

● Mobility Planning & Infrastructure



Prior Knowledge and Related Curriculum Resources
Human Health and Body Systems (Grade 5)

● Background knowledge about the human body and its major systems and basic 
structure and function of major organs:
○ 1.1 assess the effects of social and environmental factors on human health, and propose ways in 

which individuals can reduce the harmful effects of these factors and take advantage of those that 
are beneficial 

○ 1.2 evaluate the effects, both beneficial and harmful, of various technologies on human body 
systems, taking different perspectives into account

○ 3.4 identify common diseases and the organs and/or body systems that they affect 

STEM/Design Thinking process

● Students should understand the iterative nature of the 5 stages of the design thinking 
process (empathize, define, ideate, prototype and test) 
○ use a scientific research process, a scientific experimentation process, and an engineering design 

process to conduct investigations, following appropriate health and safety procedures



Project Outline
Lesson 1 Introduce some common diseases and how they can affect 

mobility (arthritis, multiple sclerosis, Parkinson’s disease etc.) 
● Students explore how these diseases might affect mobility 
● Reflection Activity- Body Part Debrief

Teacher Plan

Student Resources

Lesson 2 Students explore current transportation options available for 
individuals with disabilities 

Teacher Plan

Student Resources

Lesson 3 Design a prototype to redesign a disability transportation 
system/service (autonomous car, bus ramps etc.) that can 
accommodate people with disabilities studied

Teacher Plan

Student Resources



Planning Notes and Teacher Guide
Lesson 1: Understanding Health Conditions and their Implications on Everyday Life-
STUDENT RESOURCES
In this lesson, students will be introduced to common health conditions and explore how these diseases can affect 
mobility. The focus will be on understanding the impact of these conditions on individuals' everyday lives and the 
challenges they may face in terms of mobility and movement.

Students will be provided with a case study focusing on a specific health condition. They will research and explore 
how the identified health condition affects an individual's everyday life, particularly their mobility. The case study 
will serve as a practical example for students to understand the real-life implications of health conditions on 
mobility and movement. Students can be divided into groups or work individual to research. The case study 
research activity will provide students with a practical and relatable context to understand the challenges 
individuals with health conditions face in their everyday lives. The four case studies are as follows: 

a. Jamal - Parkinson’s Disease
b. Amara - Multiple Sclerosis
c. Mei - Arthritis 
d. Ahmed - Visual Impairment 

Fact sheets of the health conditions can be provided as an accommodation or modification of task as more of a 
guided activity. 

https://docs.google.com/document/d/1RvPQucyqU6ZN7e_Ef7cRk7BLY1LOk5DXo6T2FOoTwNw/edit?usp=sharing


Planning Notes and Teacher Guide
Lesson 2: Current Accessibility Options
STUDENT RESOURCES
This lesson explores the current accessibility options available in Ontario’s current model of transportation. Educators can use
their discretion at how in depth they would like to go in their exploration. 

1. The lesson starts out with a mini story to get students visualizing and putting themselves in the shoes of someone with a 
disability. This may need to be altered given personal situations of your students/families.

2. An example of symptoms that someone with cardiovascular conditions might have is presented and the educator will 
lead a discussion with the class to build empathy for someone with those symptoms. The goal of this discussion is to 
encourage students to consider how these symptoms might make it difficult for an individual to conduct their daily 
routine.

3. Three examples (TTC, Autonomous Vehicles & Sidewalks) are given to discuss some upcoming and innovative ways 
around the world. Students can begin to think about how accessibility in mobility can be transformed. You may use 
one, all three or none.

Group Activity:
Divide the class into groups of 3-4 students. Assign each group one accessible function for mobility from the list provided. 
Other functions could include Lane Assistance Systems, Adaptive Cruise Control, Automatic Emergency Braking, Accessible 
Public Transportation, Pedestrian Crossings with Audio Signals, or Hand Controls for Driving. Instruct each group to research
and discuss the pros and cons of the assigned accessible function. They should consider the following points:
Pros: How does the accessible function help individuals with disabilities? Who benefits from this function? What positive 
impacts does it have on their mobility and independence?
Cons: What are the current limitations or challenges associated with the accessible function? Are there any drawbacks or 
potential issues that need to be addressed?
Suggestions for Implementation: For this group activity, students can use Padlet or Jamboard to share their ideas.

https://padlet.com/dashboard
https://jamboard.google.com/


Planning Notes and Teacher Guide
Section 3: Project Instructions
STUDENT RESOURCES
In this student project, students will take on the role of an engineer in the field of transportation with a focus on accessibility. 
Their task is to redesign one aspect of public or private transportation to better accommodate individuals with disabilities and
improve their overall experience.

Students will choose one area of public or private transportation to reimagine. They can select from options such as buses, 
street cars, light rail transit, stairs, sidewalks, crosswalks, personal cars (including autonomous vehicles), or bikes. They should 
consider the unique needs and limitations of individuals with accessibility needs and think creatively about how the chosen 
mode of transportation can be modified or redesigned to provide a more inclusive experience. As part of their project, 
students will develop their ideas and create a detailed proposal and prototype for the redesign. They should consider aspects
such as physical accessibility, ease of use, safety, and comfort for individuals with disabilities. Students may incorporate 
features like ramps, wider doorways, adjustable seating, improved signage, tactile indicators, or any other modifications they 
believe would enhance accessibility.

In addition to the design proposal, students should provide explanations and justifications for their choices, highlighting the 
potential benefits and positive impact on individuals with accessibility needs. They should also consider the feasibility and
practicality of their design in real-world transportation systems.

Finally, students will present their redesign projects to the class, sharing their ideas, design concepts, and the rationale behind 
their choices. This will provide an opportunity for peer feedback and discussion, encouraging students to think critically about
the importance of accessibility in transportation and the role of engineers in creating more inclusive systems.



Required Tools and Materials
Considerations for their final prototype: 

Materials: Students should consider the appropriate recycled materials for their prototype based on the chosen 
aspect of transportation. For example:
● If redesigning a bus or streetcar interior, they might consider materials like durable and easy-to-clean 

upholstery, non-slip flooring, and ergonomic seating options.
● If redesigning crosswalks or sidewalks, they might explore materials that provide better traction, visual contrast, 

and tactile indicators for individuals with visual impairments.

Here are some suggested recycled materials that students can consider using for their final prototype:
● Cardboard
● Plastic bottles
● Fabric 
● Metal cans
● Old electronics (buttons, switches, etc.)

Kidder has STEM starter kits that can be purchased for classes to use if desired. 
● Scarab car kit 
● MakerSpace Kits (Junior)
● STEM Makerspace Start Up Kit

● Paper 
● Wood scraps 
● Foam
● Plastic containers

https://kidder.ca/scarab-car-kit-25-student-class-pack-cat-83-5424-00.html
https://kidder.ca/design-build/makerspace/junior/makerspace-kits-junior-cat-80-54ms-jr.html
https://kidder.ca/design-build/makerspace/junior/l2c-stem-start-up-kit-cat-83-54-l2c.html


Safety Considerations

Follow your school board protocols on safety using STEM materials

OCTE Hand Tool Safety Resource

Designing Elementary Student Safety Handouts

OCTE Tool Safety Cards

https://www.octe.ca/application/files/4814/7545/2827/ELEMENTARY_Introducing_Hand_Tools.pdf
https://www.octe.ca/application/files/3114/7545/2775/ELEMENTARY_Teacher_Guideline_For_Designing_Elementary_Student_Handouts.pdf
https://drive.google.com/file/d/1R2MnmfWQ1IPHVxB893iQ4eVN4vbQV9p1/view?usp=share_link


Outside Resources and References
Toyota's Woven City can serve as an 
excellent source of inspiration for students 
working on their final transportation 
prototype project. The Woven City is a 
futuristic concept that envisions a sustainable 
and interconnected community designed 
around mobility, technology, and 
sustainability. The Woven City showcases 
various innovative transportation solutions, 
such as autonomous vehicles, personal 
mobility devices, and pedestrian-friendly 
pathways. Students can draw inspiration 
from these ideas to reimagine and design 
their own accessible transportation system 
that caters to individuals with disabilities.

https://www.woven-city.global/
http://www.youtube.com/watch?v=BONZLgt1G2U


Section 2: 
Student Lessons

Explore more at ovin-navigator.ca



Redesigning Mobility for 
People with Disabilities 

Explore more at ovin-navigator.ca



Lesson 1: Understanding Health Conditions and their 
Implications on Everyday Life



Learning Goal
I will understand how common health conditions can affect a person's ability to move and get 
around. 

I will develop an understanding towards people with health conditions and to recognize the 
importance of creating inclusive transportation systems that cater to their needs

Success Criteria

❏ Name symptoms the patient experiences on a daily basis

❏ Name the body system the health condition affects

❏ Provide a diagnosis for the patient based on the symptoms researched

❏ Name 2-3 barriers they could face with this health condition 



Case Study 1:
I am a 60-year-old man named Jamal who lives in 
Toronto, Ontario. I've been experiencing some troubling 
symptoms lately. First, my hands and legs shake 
involuntarily, especially when I'm at rest or feeling 
stressed. I've also noticed that my movements have 
become slow and it's hard for me to initiate actions like 
walking or reaching for objects. This has made it difficult 
to keep up with the fast-paced city life, navigate 
crowded areas, and efficiently cross busy streets before 
traffic signals change. My muscles feel stiff and rigid, 
making it difficult to move freely. I've been having issues 
with balance, often stumbling or falling unexpectedly. 
I’ve been using a cane because some of the areas 
which I need to go have uneven sidewalk and crowded 
spaces and I don’t want to have the risk of falls or 
accidents. Additionally, my speech has become softer 
and less expressive, and sometimes my voice sounds 
monotone. I've noticed that my facial expression 
appears stiff and lacks expression. These symptoms have 
been affecting my daily life, and I'm concerned about 
what might be causing them. I've come to seek your 
expertise to help me understand what's wrong.

Symptoms of the patient. 

What human body system is this health condition affecting? 
(musculoskeletal system, nervous system etc.)

What is your diagnosis of the patient?

What barriers could Jamal face with regards to transportation 
(eg. taking the bus, driving a car, etc.) 



Case Study 2:
My name is Amara and I am a 35-year-old woman 
living in Windsor, Ontario. I have noticed that my vision 
has become blurry and I occasionally experience 
double vision. It makes me a bit scared because it has 
been challenging for me to see clearly and navigate 
my surroundings safely. It has become harder to read 
signs, recognize faces, or judge distances, which can 
be particularly problematic while I have to cross the 
roads to get to work. I frequently feel fatigued and 
exhausted, even after getting enough rest. My 
balance has been affected, and I stumble or lose my 
coordination more often than before. I have also 
noticed a tingling or numbness sensation in different 
parts of my body, such as my arms and legs. 
Sometimes, I struggle with muscle weakness and find it 
challenging to perform tasks that were once effortless. 
Additionally, I have been experiencing difficulties with 
coordination and controlling my movements. These 
symptoms have been concerning and have 
impacted my daily life. I am seeking medical advice 
to understand the possible cause behind these 
symptoms and to find appropriate treatment options.

Symptoms of the patient. 

What human body system is this health condition affecting? 
(musculoskeletal system, nervous system etc.)

What is your diagnosis of the patient?

What barriers could Amara face with regards to 
transportation (eg. taking the bus, driving a car, etc.) 



Case Study 3:
My name is Mei, a 55-year-old woman who lives in 
Ottawa, Ontario. I have been facing some symptoms 
that have affected my daily life. I have been 
experiencing persistent joint pain, especially in my hands, 
knees, and hips. The pain often worsens with movement 
and affects my ability to perform daily activities, like 
carrying grocery bags, or walking up and down the stairs 
at work. I have noticed that my joints feel stiff, particularly 
in the morning or after periods of inactivity. I also struggle 
with reduced range of motion in affected joints, making it 
difficult to perform tasks that require flexibility. The joints 
affected often appear swollen and tender to the touch. I 
have been experiencing fatigue and occasional muscle 
weakness as well. I used to take my dog out for a walk 
but because of my fatigue and occasional muscle 
weakness, it has made it more challenging to walk my 
dog and it makes me nervous to walk around the city. 
Things that I could do easily in the past that I didn’t think 
twice about such as reaching for things on a high shelf or 
taking the bus have become much more difficult for me. 
These symptoms have been interfering with my quality of 
life, and I am seeking medical assistance to better 
understand the condition and explore appropriate 
treatment options.

Symptoms of the patient. 

What human body system is this health condition affecting? 
(musculoskeletal system, nervous system etc.)

What is your diagnosis of the patient?

What barriers could Mei face with regards to transportation 
(eg. taking the bus, driving a car, etc.) 



Case Study 4:
My name is Ahmed, and I am a 23-year-old young who 
lives in Kingston, Ontario. I have been experiencing 
challenges with my vision, which have impacted my 
daily life. I have difficulty seeing objects clearly, and my 
vision is blurry, even when wearing glasses. I often 
struggle with depth perception and have a hard time 
judging distances. Because my vision has become 
worse, it has made it really hard to navigate the city 
and interact with my surroundings. Reading signs, 
recognizing landmarks or identifying specific locations 
are a challenge for me. Bright lights and glare can be 
overwhelming and make it even more challenging for 
me to see clearly. This has made it very difficult to drive 
even at night with the oncoming traffic car lights. I 
frequently rely on using a white cane to navigate my 
surroundings and avoid obstacles. I also make use of 
assistive technologies, such as screen readers and 
magnifiers, to access written information. These visual 
impairments have significantly impacted my lifestyle 
and I am hoping to learn more to enhance my daily life 
and mobility. 

Symptoms of the patient. 

What human body system is this health condition affecting? 
(musculoskeletal system, nervous system etc.)

What is your diagnosis of the patient?

What barriers could Ahmed face with regards to 
transportation (eg. taking the bus, driving a car, etc.) 



Reflection- Body Part Debrief

What did you “see” that you and your Case Study person have in 
common? 

Why is it important to “hear” about how other people live?

What are some feelings you felt during this activity?

Reflect on the following by telling a partner or writing down your response:



Lesson 2: Current Accessibility Options



Success Criteria
❏ Identify 2-3 reasons of how the accessible function helps individuals with disabilities

❏ Determine who benefits from this function (e.g., wheelchair users, visually impaired 

individuals)

❏ Identify 2-3 current limitations or challenges with the accessible function

❏ Work together as a group to research and explore the pros and cons of the assigned 

accessible function.

❏ Share ideas, listen to each other, and respect different perspectives

Learning Goal 
Today we will explore some of the options for people with health conditions to get around the 
city. 



You need to get to the grocery store but it’s too far 
away from your home and pushing your wheelchair 
there will be exhausting. The only option you have is to 
take public transportation. A subway is a good option 
but the route you need to take to get to the tracks is 
difficult for your chair, so you choose to take the bus 
instead. After you arrive at the bus stop and wait, the 
bus you need pulls up. In order to get on, the vehicle 
needs to align with the sidewalk of the city streets. The 
bus will start lowering itself to make it easier for you to 
get on, but this happens at a slow speed. The bus 
takes up extra road space, backing up traffic, blocking 
the bike lane, and delaying other city buses. After you 
have gotten on, you need to hope that no other riders 
are in the designated space for wheelchairs. If the 
area is free, you put the breaks on your wheelchair, 
possibly strap it in, and hope it doesn’t come loose as 
your bus switches lanes in the congested city traffic.

A Common Story to Many 



Class Discussion: 
● How might these symptoms make it hard to function day to 

day? 
● How might these symptoms affect a person getting to places 

around the city?
● How might these symptoms be worsened by our current 

transportation system? 



● In Toronto, updates to streetcars to improve and 
increase number of ramps

● digital life skills app with guides to help autistic and 
neurodiverse persons perform everyday activities 
○ uses visual cues, step-by-step instructions and 

optional audio to guide users through activities 
and tasks that may be unfamiliar to them

TTC



Autonomous Vehicles: Opening Doors for Accessibility? 

● People with disabilities have a 
hard time getting around 
because there aren’t enough 
transportation options for them

● People with disabilities face 
challenges when using current 
transportation services
○ not accessible 
○ Paratransit/ride-hailing don’t meet 

their needs
● AVs could be helpful 

○ Require special features for people 
with disabilities

○ How? 

https://www.urban.org/urban-wire/shared-autonomous-vehicles-could-improve-transit-access-people-disabilities-if-regulated#:%7E:text=Currently%2C%20neither%20the%20federal%20government,people%20in%20poverty%20to%20pay.


Sidewalk Innovations in South Korea

● Special invention to help people 
who are always looking at their 
phones 
○ Green and red lights embedded on 

the sidewalks so even if you’re not 
looking up, you can see if it’s safe to 
cross

● Discussion: How could this be 
helpful for people with 
disabilities? 

https://www.dailymail.co.uk/news/article-10100167/South-Korea-
street-lights-floor-Seoul-help-smombies-cross-road-safely.html

https://www.dailymail.co.uk/news/article-10100167/South-Korea-street-lights-floor-Seoul-help-smombies-cross-road-safely.html
https://www.dailymail.co.uk/news/article-10100167/South-Korea-street-lights-floor-Seoul-help-smombies-cross-road-safely.html
https://www.dailymail.co.uk/news/article-10100167/South-Korea-street-lights-floor-Seoul-help-smombies-cross-road-safely.html


Jigsaw
In your groups, use Padlet or Jamboard to research and explore the pros and cons of each 
accessible function. 
Pros: How does the accessible function help individuals with disabilities? Who benefits from this 
function? What positive impacts does it have on their mobility and independence?
Cons: What are the current limitations or challenges associated with the accessible function? Are 
there any drawbacks or potential issues that need to be addressed?

● Group 1: Self-Parking function or Backup Cameras
● Group 2: Autonomous Vehicles
● Group 3: Ramps 
● Group 4: Swivel Seats in Vehicles
● Group 5: Lane Assistance
● Group 6: Paratransit service (wheelchair accessible vehicles) 



Reflection- I used to think…But now I think

By yourself write the following and fill in the blanks:

I used to think… but now I think…

This can be about the topic you researched or about a topic a group 
member shared.

Share your thoughts as a class. How have our opinions changed? Why? 

Presenter Notes
Presentation Notes
Additional Instructions: https://docs.google.com/document/d/1kUaZdL5bOpZ9pwxhaMXIyEj4Y65UCqVMebPQWjLR26M/edit




Section 3: 
Project Instructions

Explore more at ovin-navigator.ca



Project Introduction 
You’re an engineer in the field of transportation. You are passionate about 
providing accessible and equitable access to quality transportation for 
everyone. You are tasked with redesigning one aspect of public (buses, 
street cars, light rail transit, stairs, sidewalks, crosswalks etc.) or private 
(personal cars, bikes etc.) transportation to better accommodate 
individuals with disabilities. Pick one area of public or private transportation 
and create a working prototype to reimagine how it would function to 
improve the experience for an individual with accessibility needs.

Explore OVIN’s model of transportation for things to consider in our 
transportation system.  

https://ovin-navigator.ca/skills-career-pathway/career-pathways/young-learners/


Engineering Design Process
Initiating and Planning

● Research and identify and describe a problem in one area of 
public or private transportation 

● Create a working prototype to address these problems

Performing and Recording 

● Test the prototype and assess effectiveness of material, function 
etc. 

Analysing and Interpreting

● Evaluate if any changes need to be made to your prototype or if 
more information is needed 

Communicating 

● Present redesign projects to the class, sharing their ideas, design 
concepts, and the rationale behind their choices

https://www.dcp.edu.gov.on.ca/en/curriculum/science-technology/context/processes


SINGLE POINT RUBRIC

Areas for Improvement Criteria: Design and Innovation
Standards for the Assessment

Evidence of Exceeding Standards

Demonstrates a creative and 
innovative approach to improving 
accessibility in transportation 

Shows a deep understanding of the 
needs and challenges faced by 
individuals with disabilities 

Incorporates unique and practical 
solutions to enhance the accessibility of 
the chosen aspect of transportation

Assessment and Evaluation



Areas for Improvement Criteria: Research and Justification
Standards for the Assessment

Evidence of Exceeding Standards

Design is supported by thorough 
research and understanding of 
accessibility needs, regulations, and 
best practices

Prototype is accompanied by a clear 
and well-justified explanation of design 
choices and their potential impact on 
accessibility

Incorporates insights from relevant 
sources to inform decision-making

Assessment and Evaluation



Assessment and Evaluation
Areas for Improvement Criteria: Presentation and 

Communication
Standards for the Assessment

Evidence of Exceeding Standards

Prototype is built thoughtfully and can  
showcase its features, functionality, 
and potential benefits

Presentation of prototype includes 
clear and concise explanations of the 
design purpose, target users, and key 
considerations

Effectively communicates the 
significance of the features of their 
prototype and how it will promote 
accessible and equitable 
transportation



References
Understanding Parkinson's

Parkinson's 101

Multiple Sclerosis

Multiple Sclerosis

Arthritis

Visual Impairment

Blindness

https://www.parkinson.ca/about-parkinsons/understanding-parkinsons/
https://www.parkinson.ca/about-parkinsons/understanding-parkinsons/
https://www.michaeljfox.org/parkinsons-101
https://www.michaeljfox.org/parkinsons-101
https://www.hopkinsmedicine.org/health/conditions-and-diseases/multiple-sclerosis-ms
https://www.canada.ca/en/public-health/services/chronic-diseases/multiple-sclerosis.html
https://arthritis.ca/about-arthritis/what-is-arthritis
https://www.cnib.ca/en/sight-loss-info/blindness/blindness-canada?region=on
https://www.healthline.com/health/blindness
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