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Letter from the Director

This past year was an exciting one in which we pivoted to deliver our MacChangers program in a 

virtual setting due to the global pandemic. Over the past eight months we expanded our vision, 

deepened our relationships, and engaged in work that supported our community during the COVID-

19 recovery efforts. For readers learning about our program for the first time, MacChangers is a co-

curricular program that pairs multidisciplinary teams of students with community experts in order to 

propose innovative solutions to some of the local challenges facing the Hamilton community. Our 

vision is to offer experiential learning opportunities to students and to propose collaborative 

solutions to the most complex and pressing problems confronting society in the 21st century as 

identified in the United Nations Sustainable Development Goals (Think Global) and Our Future 

Hamilton (Act Local) long-term community vision.

This year marked the sixth iteration of the program, as well as the largest and most diverse group of 

student participants to have ever completed the program. With over 130 students and 

representation across all faculties, students worked to solve problems in four Challenge Areas, in 

alignment with the City of Hamilton’s 25-year community vision: Our Future Hamilton. The Challenge 

Areas are Clean and Green, Healthy and Safe Cities, Infrastructure and Built Environment, and 

Economic Prosperity and Growth.

This report details each of the MacChangers Projects completed in the 2020-2021 year as well as 

the students who participated in each of these projects. There are a lot of individuals without whom 

this year would not have been possible. I would like to extend my deepest gratitude to our 

community experts that volunteered their time to join us virtually and support our students’ learning 

journeys. After reading this report, I am certain you will see the extent of learning obtained through 

their guidance and mentorship.

MacChangers would not be possible without the support of the Faculty of Engineering. I would like 

to specifically thank Dean Ishwar Puri, as well as the Director of Outreach & Engagement, Arlene 

Dosen, who have championed this program since its inception. Starting this year MacChangers has 

partnered with the Office of Community engagement and I would like to thank them, in particular 

their Director, Professor Sheila Sammon, for providing us with resources and support to engage 

with the community in a reciprocal and respectful way. Finally, I would like to thank the members of 

our teaching team, including Beth Levinson, Kyle Ansilio, Abbie Little, Jay Carter, and Abbey 

Hudecki as well as our Student Partners, Gavin Boyd, Zizheng Gao, Ali Hamdy, Rachael Rajendram, 

and Coryn Urquhart. The teaching team and the student partners are a dynamic and engaging 

group who mentored the participants of MacChangers over eight months, encouraging them and 

supporting them as they created real-life solutions. Finally, there are the students who have taken 

the time out of their studies to work with our team and the community to make the future brighter. 

Thank you.

Cameron Churchill
Director of the MacChangers Program
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Clean and Green



C1 – Gamification: A Fun Way of Sharing 

and Preserving the Bruce Trail

Student Authors
Mariel Bulcan-Gnirss, Business

Szerena Szabo, Business

Vinayak Bajaj, Business

Chinmay Ravindran, Business

Description
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App Prototype

How might we encourage behavioural change to get Bruce 
Trail users to follow trail etiquette and support ecological 
conservation through sustainable shared usage?

C2 – Book a Date with Mother Nature!

Student Authors
Luke Schuurman, Engineering

Andy Sefain, Science

Steven Luo, Health Sciences

Sama Al-Salihi, Science

Description Booking System Prototype

How might we better accommodate the increase in 
trail traffic in popular locations along the trail?



C3 - BTC Information Campaign

Student Authors
Enrico Rescigno, Health Sciences

Anahita Martyn, Engineering

Sarah DeBuono, Arts & Science

Ellie Teeple, Engineering

Description
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How might we encourage the Bruce Trail’s users to understand the impact they have on 
the trail and contribute to its preservation?

C4 – ECO PAL: A Tiered Solution to Improve Accessibility 

within the Cootes to Escarpment EcoPark System

Student Authors
Melissa Vu, Engineering

Celine Do, Business

Milena Hadzi-Tosev, Science

Abhinav Pathak, Health Sciences

Description
Digitized directory

How might we assist EcoPark System partners in educating their trail users about local 
biodiversity using an accessible framework?



C5 – City of Hamilton App – Parks Extension: Encouraging 

Proper Park Etiquette

Student Authors
Mitchel Cox, Engineering

Jaspreet Singh, Engineering

Shenaeze Khan, Science

Anson Lee, Health Sciences

Description
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Prototype Image

How might we promote and educate trail users about proper trail etiquette 
and safety?

C7 - Reducing Levels of Pollution in Hamilton Harbour

Through the Use of Bioremediation 

Student Authors
Milena Thibault, Engineering

Liza Zvereva, Arts & Science

Description

Hamilton Harbour’s 

Beach Use Sign

Credit: John Rennison

How might we reduce the Cyanobacteria blooms 
in Hamilton Harbour therefore restoring its 
environmental health and recreation potential?



C8 – Reducing Conflict on Multi-Use Trails Through 

Accessible Information

Student Authors
Wafia Qaisar, Social Sciences

Iqra Javed, Humanities

Olukemi Odujinrin, Engineering

Fatima Muzzamal, Science

Description
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How might we implement educational tools to reduce biker-pedestrian 
collisions along Cootes Drive in Hamilton?

C9 – Promoting Trail Education and Etiquette Through 

Accessible Advertising

Student Authors
Micah Maerov, Arts & Science

Eden Monastirsky, Social Sciences

Description Prototype Image

How might we improve accessibility of trail education for all potential users in 
order to increase safety and user satisfaction?

Prototype Image



C10 – EcoLight: Achieving Sustainability in Fifty Point

Student Authors
Kavya Sundaresan, Engineering

Joshua Carl Ngo, Engineering

Dameli Mambetalinova, Engineering

Oluwadarasimi Jakande, Engineering

Description
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How might we help current users of the Fifty Point Conservation 
area better understand implemented guidelines and protocols to 
ensure the sustainability of its natural habitat and surrounding 
environment?

Prototype 

Website
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Economic Prosperity 

and Growth



E1 – Connecting Famers to Customers

Student Authors
Emma Ellis, Science

Lauren Gifford, Business

Michael Tibollo, Business

Nicholas Qua, Social Sciences

Brett MacDonald, Business

Description
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How might we provide health-conscious Hamilton families with a better 
transaction medium in order to make locally grown food more accessible?

E2 – Buy-namic: A Digital Solution for COVID-19 Business 

Burnout

Student Authors
Aniruddh Arora, Engineering

Giselle Lute, Social Sciences

Rania Murshed, Engineering

Hermosa Ye, Science

Description

How might we support local small businesses in effectively communicating 
up-to-date guidelines to customers and create a more comfortable and 
straightforward shopping experience?

Prototype Image

Prototype Image



E3 – FEED (Farmers Education, Enrichment and (crop) 

Diversification) Program

Student Authors
Isha Tomer, Social Sciences

Jaydev Vemulakonda, Health Sciences

Laksh Anand, Engineering

Vivian Li, Engineering

Description
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How might we help farmers of Hamilton sustain the increased demand for 
local and fresh food?

E4 – Prioritizing the Elderly: Increasing the Convenience of 

Car Side Pick Up

Student Authors
Jordan Horruzey, Science

Grace Kim, Arts & Science

David Mason, Arts & Science

Description

How might we increase the appeal of supporting locally run restaurants and 
food services in the Hamilton region to elderly customers during inclement 
weather during COVID-19

Prototype Logo

Prototype Process



E5 – Hamilton Farmers’ Marketplace: Improving Virtual 

Accessibility to the Hamilton Farmers’ Market for Consumers 

of Locally Farmed Goods

Student Authors
Kritika Sharma, Engineering

Justin Say, Science

Description
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How might we optimize consumer access to local and fresh food from the Hamilton 
Farmers’ Market to address current consumer accessibility needs?

E6 – Fresh Food Farmers Market: Implementing Online Sales 

Platform for Local Farms

Student Authors
Cindy Kim, Social Sciences

Bill Lin, Engineering

Nina Tran, Engineering

Tim Wang, Engineering

Description

How might we effectively use methods of direct-to-direct consumer sales to increase 
sales of small, local consumers who want to enjoy the benefits of consuming local 
produce?

Prototype 

Website



E7 – Handcrafted Hamilton: Themed Gift Baskets from Local 

Hamilton Handicraft Small Businesses Promoting Consumers 

to Shop Local

Student Authors
Jim Jiang, Health Sciences

Daniel D’Souza, Health Sciences

Adel Rabie, Engineering

Couper Smith, Engineering

Description
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How might we provide local handicraft businesses with community-based marketing 
channels to help them better survive the COVID-19 pandemic?

E8 – Designing a Communication System for Centralizing and 

Delivering Health Protocol Information to Small Business 

Owners on Barton Street

Student Authors
Fatima Zahirisaransari, Engineering

Meagan James, Engineering

Anabela Cotovio, Health Sciences

Alexandria Mansfield, Science

Sulaksa Jeevakumar, Engineering

Description

How might we design a method to improve proper communication between public 
health officials and business owners facing barriers of language, internet access, and 
other resources?

Prototype 

Website



E9 – BIA Takeout Campaign: Restaurant and Hospitals 

Sponsorship

Student Authors
Hediyeh Zohourian Sajad, Engineering

Hiba Ali, Science

Ana M Rivera, Science

Description
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How might we design a marketing campaign for restaurants that is 
accessible to hospital staff from the Barton area?

Prototype Logo



MacChangers Project Showcase Program – March 2021 18

Healthy and Safe Cities
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H2 – WellHub: The Student Wellness Centre Nexus

Student Authors
Clare-Marie de Souza, Humanities

Hunter Ceranic, Engineering

Harikrishnaa Ba Ramaraju, Health Sciences

Bhavika Nayyar, Engineering

Cindy Zhang, Health Sciences

Description Mobile Application prototype

How might we increase awareness of and access to McMaster Wellness Centre 
mental health services to better support students during campus closures?



H3 – A Plastic Barrier to Improve Physical Activity/Socializing 

during COVID-19 in Senior Retirement Homes 

Student Authors
Damsadie Kaluappuwa Hannedige, Health Sciences

Krista Ariello, Health Sciences

Zach Chapple, Engineering

Zareen Kabir, Engineering

Description
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How might we create opportunities for physical 
activity/socialization, in line with COVID-19 restrictions 
that do not require assistance or physical touch?

H4 – Stay Home, Stay Fit Bundle: The COVID-19 at Home Senior 

Fitness Program

Student Authors
Irene Ye, Science

Sarah Honaizer, Science

Tracy Huynh, Engineering

Selena Esteves, Science

Srikohilan Manoharan, Science

Description

How might we make it safe and feasible for older adults to stay active this 
winter with COVID-19 restrictions in place?

Prototype 

Process

Prototype Image



H5 – Automated Public Washrooms: Safer For your Peace of Mind

Student Authors
Mann Badami, Science

Syeda Raveen Muzaffar, Science

Betsy Luo, Health Sciences

Maggie Zhu, Engineering

Description
Public washrooms are an essential amenity needed for hygiene, sanitation, and refuge. However, 46% Canadians feel

unsafe visiting public restrooms during this pandemic (Canada, 2020). Washroom surfaces that may be contaminated

pose the risk of exposing users to pathogenic diseases, causing severe illness. Even before the pandemic, a study

revealed that about 89% of 7,482 samples from bathroom surfaces were contaminated with pathogenic bacteria

(Matini et al., 2020). Thus, having a clean public restroom is necessary to ensure people feel safe when using them.

Our proposed solution is to construct a self-cleaning robot that can disinfect high-contact surfaces such as water

taps and doorknobs. These robots would reduce pathogenic bacteria strains, creating more hygienic public

restrooms. This solution will provide cleaner washroom facilities that are more accessible to homeless individuals

amidst the pandemic. Although a high initial financial investment is required, it would be outweighed by reduced

maintenance costs.
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How might we improve current public washrooms for the Hamilton community 
to ensure they are safe for use amidst the COVID-19 pandemic?

H6 – Pop-Up Hamilton Public Toilet: Improving the Accessibility 

of Public Washrooms in Hamilton

Student Authors
Matthew Ho, Engineering

Adrian Salopek, Health Sciences

Gagan Dhami, Science

Description

How might we implement standalone public 
washrooms to increase accessibility for 
individuals facing precarious housing in Hamilton?

Pop-Up Public Toilet

Credit: Bridgman Collaborative 

Architecture LTD

Prototype Image



H7 – MacUVC: Improving the Sanitization and Accessibility of 

Public Bathrooms for the Hamilton Community

Student Author
Hiba Minhaj, Health Sciences

Description
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How might we make sanitized public spaces more accessible to the Hamilton 
community using existing infrastructure?

H8 – Tribubble: Addressing Isolation & Group Physical Activity 

during COVID-19 in Long-Term Care Homes

Student Authors
Sophie Krokhine, Science

Emily Murray, Health Sciences

Denise Catacutan, Health Sciences

Rebecca Ladouceur, Science

Sabrina Price, Health Sciences

Description
Tribubble prototype

How might we design physical activity programs within long-term care homes that are 
inclusive of the elderly population’s exercise requirements while respecting COVID-19 
restrictions?

Prototype Image



H10 – Mental Health at Mac Day

Student Authors
Brianna Sookdeo, Humanities

Mary Wiebe, Science

Kavya Patel, Science

Eva Wang, Social Sciences

Description
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How might we address stigma surrounding mental health within the Hamilton 
student community in order to increase awareness and accessibility to mental 
health services?

H11 – Sanitracker: Real-Time Updating Map of Publicly 

Accessible Sanitation Facilities

Student Authors
Yang Hu, Health Sciences

Marzan Hamid, Health Sciences

Justine Gould, Science

Salma Abdelghaffar, Engineering

Description

How might we disseminate evidence-based information about public sanitation facilities 
to the Hamilton community, particularly individuals experiencing homelessness and 
limited access to the internet, so they can easily  locate available services/facilities?

Prototype Image

Prototype Image
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Built Infrastructure and 

Environment



I2 – Smart Shelter: Protection from Theft and Weather

Student Authors
Dhvni Shah, Engineering

Geety Baburi, Science

Zeinab Harb, Engineering

Yasmeen Harb, Engineering

Description
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How might we provide micro mobility vehicles with protection at the final 
destination?

I3 – Bus Station Heater Innovation and its Response to the 

Hamilton Community Happiness Index

Student Authors
Helena Song, Science

Ruoxi Yang, Science

Echo Song, Science

Meixi Lin, Science

Description

Happiness with respect to temperature could be measured and maximized at 13.9°C (Haybron, 2020; Tsutsui,

2013). However, Hamilton’s cold season lasts for 3 to 4 months and the average daily high temperature is

below 5 °C (Weather Spark, n.d.). Therefore, inclement weather in Hamilton negatively affects the

Residence Happiness Index (RHI). At the same time, 400+ bus shelters have been installed in Hamilton,

however, few of them have a heating system (Vyas, 2020; The City of Hamilton, n.d.). To address the

problem, we proposed a simple closed-circuit system consisting of a solar panel, a radiant heat lamp, and a

push-off button which would provide a 5-minute of warmth to passengers. It is designed to enhance the RHI

in Hamilton in winter with an ecology-economy-friendly outside heating system and promote the

development of public transportation in Hamilton.

How might we innovate the current city  bus station heater operation to increase the 
community happiness index and make it more ec—friendly infrastructure?

Bus shelter prototype

Prototype Image



I4 – Bottlenecked Bikes: Rethinking Cyclist Safety on York 

Road, Hamilton

Student Authors
Sarah Rottenberg, Social Sciences

Amal Malik, Social Sciences

Arya Babaei, Engineering

Farhan Rafiq, Engineering

Description

With a heightened awareness and implementation of social distancing, many have switched to active

transportation, further increasing the demand for bike infrastructure (Abu-Rayash & Dincer, 2020). York

Road in Hamilton is a highly congested route with connections to Highway 6, the 403, and Hamilton’s major

tourist attractions (Moulton, 2017). Cyclists are frequent users of the road despite its narrow shoulders and

lack of a designated bike lane. Given the high demand for cyclists and limited infrastructure on York Road, it

is crucial to prioritize their safety. As much as 60% of cyclists and 20% of non-cyclists said they would be

more inclined to bike if their safety concerns were addressed (IBI Group, 2017). Our proposal is the

construction of a bike lane on either side of the road with concrete barriers and reflective strips. Adding a

physical barrier with reflective strips will separate vehicular traffic from cyclists, making it safer for both

cyclists and drivers.
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How might we improve the safety index for cyclists on York Rd to encourage 
active transportation?

I5 – Developing an Accessible Real-Time Winter Google Maps

Student Authors
Divya Thakkar, Engineering

Namit Chopra, Engineering

Janahan Rajagopalan, Engineering

Areeba Imran, Science

Suleman Tariq, Health Sciences

Description

How might we improve transportation methods to destinations places during 
winter to increase and maintain accessibility?

Prototype Image

Mobile Application prototype



I6 – Schedulize: A Software for Safety, Scheduling, and 

Supporting Small Businesses during COVID-19

Student Authors
Aruka Selliah, Engineering

Abeka Selliah, Engineering

Zejia Chen, Health Sciences

Rahul Singh, Health Sciences

Description
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Schedulize App Prototype

How might we increase accessibility, convenience, and safety for 
consumers visiting in-person Central Hamilton retail and grocery stores 
during the COVID-19 pandemic?

I7 – Riding the Wave: A Revolution in Safer Micro-Mobility 

and Active Transit Infrastructure

Student Authors
Petra Ialeggio, Engineering

Jaskiran Bains, Science

Cici Sun, Humanities

Subaita Refaaf, Science

Description Illuminated wave delineator Prototype

How might we encourage the use of micro-mobility through designing infrastructure that 
creates a sense of safety and attracts a diverse range of users?
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I10 – Battered to Beautiful: Providing Arts Students 

Opportunities to Beautify Local Construction Zones

Student Authors
Thuvarakaa Sathiyamether, Engineering

Forrest Herman, Engineering

Tina Ismail, Engineering

Ivan Wu, Engineering

Description

How might we incentivize the community to improve the aesthetic and atmosphere of long-
term local construction spaces in order to revive local businesses and improve the quality 
of living for Hamilton residents? 

Project Concept

Source: Flow Clark
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