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WELCOME LETTER

On behalf of myself and Cassandra DeFrancesco,
PhD student and Chemical Technician, | am thrilled
to welcome you to this year's milestone 50M"-
anniversary College Chemistry Canada conference
at Trent University.

Over the last 50 years, educators from across
Canada have gathered for the annual Cs
conference both in person and online to advance
the scope and direction of chemistry education in
Canada.

The annual Cs conference provides chemistry
educators with a chance to speak about and listen
to the recent pedagogical efforts being made in
classrooms across Canada and to share broadly our
experiences in the chemistry classroom — both good
and bad!

y

We hope that the 50" anniversary conference will continue in this tradition and provide
a welcoming (and fun-filled) space for chemistry educators at all levels, from pre-service
teachers to university instructors, to connect and share their unique pedagogical
experiences.

The organizing committee would like to thank all of the generous sponsors from within
and without Trent University for their support. Their donations have made it possible to ring
in the 50t anniversary with the pomp and circumstance it deserves.

We wish everyone all the best and we hope you enjoy this year's conference.

Dr. Shannon Accettone
50th C3 Conference Chair
Trent University



PRESIDENT'S ADDRESS

Welcome to Trent University and the 50t
College Chemistry Canada annual
conference. It feels a bit surreal that the Cs
conference has been organized for 50 years. It
is a testament to the passion and camaraderie
of the college chemistry community. | am
proud to be a part of this amazing group of
people.

The theme is “Celebrating 50 Years of
Excellence in Chemistry Education”. Shannon
and her team have organized a weekend
filled with activities, presentations,
networking, and reminiscing.

This year's conference will be my last as the Cs president. | am grateful for all the support
of the Executive and Regional Directors for their guidance and commitment to continue
the success of Cs. | have learned so much, met so many and experienced so greatly.

On behalf of the Cs Executive Members and Directors, thank you for being here. | hope
you find the Cs experience enriching and informative.

Enjoy,

Gt

Paula Rooksby, President — Cs



2024 HOST INSTITUTION STUDENT
SCHOLARSHIP RECIPIENT

Jack Lahey
3d Year Trent University Student — B.Sc. (Hons) Chemistry

Jack is a chemistry student at Trent University who will be entering third year in the 2024-
2025 academic year. This summer, he is working on a research project involving the
environmental impacts of end-of life electronics. Jack enjoys being able to share his
interest in chemistry with others, such as via Trent's enrichment courses and hosting STEM
programs at his hometown library last summer. Outside of classes, Jack has been involved
in the chemistry department as the treasurer for the Chemistry Undergraduate Society
and as a volunteer at SOUSCC 51. Jack is interested in pursuing a career in analytical or
medicinal chemistry.



PROGRAM AT A GLANCE

All official conference events during Saturday/Sunday will occur in the Trent Student Centre (TSC). All oral sessions are held in TSC 1.20

Friday, May 24t

Saturday, May 25th

Sunday, May 27t

Pre-registration is required for all pre-
conference excursions.

10:00 am - 12:30 pm
Departure time: 10:30 am
Peterborough Lift Lock Cruises
92 George Street North

The Canoe Museum has a café on site
should you wish to take advantage for
lunch.

2:00 pm

Canadian Canoe Museum and
Canoe/Kayaking on Little Lake and the
Otonabee River

2077 Ashburnham Drive

Canoe/Kayak rentals are offered on site
and rented by the hour. Registered
attendees may explore the museum and
the water flexibly. Additional costs apply
for rentals.

6:30 pm

Welcome Reception and Brewery Tours
Publican House Brewery

300 Charlotte Street

8:30 am - Registration (TSC 2.02)

Morning tea and coffee available
9:00 am - Welcome

9:15 am - Plenary Lecture
Renée Link, University of California Irvine

10:15 am - Coffee Break and Posters (2.02)
10:35 am - Session 1

12:15 pm - Lunch and Posters (2.02)

1:30 pm — Session 2

3:10 pm - Coffee Break and Posters (2.02)
3:30 pm - Session 3

5:10 pm - End of Day

Trent University Great Hall

6:00 pm — Cocktail Hour
7:00 pm — 50t Anniversary Banguet Dinner

7:30 am - Fun Run & Walk

9:00 am - Registration (TSC 2.02)
Morning tea and coffee available

9:30 am - Plenary Lecture
Amanda Bongers, Queen'’s University

10:30 am - Coffee Break and Posters (2.02)
10:50 am - C3 AGM

11:30 am - Group Photo (Riverfront)

11:50 am - Lunch and Posters (2.02)

1:00 pm — Session 4

2:40 pm - Coffee Break and Posters (2.02)
3:00 pm - Session 5

4:40 pm - Closing Remarks

4:50 pm - End of Program



https://www.liftlockcruises.com/
https://canoemuseum.ca/
https://www.publicanhouse.com/

DETAILED SCHEDULE

SATURDAY, MAY 25TH

8:30 — 92:00 AM REGISTRATION
TSC 2.02 Morning Coffee and tea available

9:00 - 9:15 AM WELCOME
1SC 1.20 C3 2024 Conference Opening

2:15-10:15 PM PLENARY LECTURE

TSC 1.20 Renée Link, University of California Irvine
Finding Sustainable Approaches to Teaching with Intention

10:15 = 10:35 AM COFFEE BREAK & POSTER SESSION
1SC 2.02 Coffee, teq, juice, and snacks available

10:35 AM = 12:15 PM  IERNI@I N
TSC 1.20
Time Presenter Title
10:35 AM  Bruno Cinel C3@L: College Chemistry Canada at 50
10:55 AM Jennifer Wolf Thinking Outside the Beoker: What Should we be Teaching
in Infroductory Chemistry?2

11:15 AM Kns"rlne Academic Support for Incoming First-Year Students
Quinlan
. Jess . .
11:35 AM Alingham Belonging in Chemistry vs. the Classroom

A Two-Stage Review Session in General Chemistry to Foster
11:55 AM  Lydia Chen an Inclusive, Flexible, and Collaborative Learning
Experience

12:15 - 1:30 PM LUNCH & POSTER SESSION
TSC 2.02 Lunch catered by: By the Bridge



1:30 - 3:10 PM
TSC 1.20
Time Presenter
1:30 PM Cassandra
DeFrancesco
1:50 PM Michael
Slaney
2:10 PM Sean Hughes
2:30 PM Jack Randall
2:50 PM Frongpls
Gauvin
3:10 — 3:30 PM
TSC 2.02
3:30 - 5:10 PM
TSC 1.20
Time Presenter
. Yann
3:30 PM Brouillette
. Mary
3:50 PM Shsppaid
. Jess
410PM Allingham
430 PM Geoff Rayner-
Canham
4:50 PM Geoff Rayner-
Canham
5:10 PM
TSC 1.20

SESSION #2

Title

Fundamental Skills Development in the Chemistry
Laboratory: Student Perceptions of Analytical Chemistry
Skills Mastery

Assessing Student Technique during Practical Exams

“Miss, | Froze my conductivity Probe!”: Our Adventures in
IBL Implementation

Vernier Instrumentation for Chemistry Labs

Chemical Safety in Academia and Schools: It Does Not
End with WHMIS 2015

COFFEE BREAK & POSTER SESSION
Coffee, teq, juice, and snacks available

SESSION #3

Title

Virtual Reality as a Pedagogical Tool in Chemistry:
Implementation of an Educational Game

Qualitative Investigation of Students’ Conceptions of pH
Buffers using a Resource Framework

Co-Teaching and a Community of Inquiry in an Upper-
Level Capstone Course: Opportunities, Obstacles, and Oh
Wowsl!

Chemistry and Inuit Life & Culture: Making Chemistry
Relevant

12 Pioneering Women Chemists you Should Know About

END OF DAY 1

(og} ‘



SUNDAY, MAY 26TH

9:00 - 9:30 AM REGISTRATION
1SC 2.02 Morning Coffee and tea available

9:30 - 10:30 AM PLENARY LECTURE

T1SC 1.20 Amanda Bongers, Queen'’s University
From Quantities to Consequences: New Approaches to
Integrating Green Chemistry into the Curriculum

10:30 — 10:50 AM COFFEE BREAK & POSTER SESSION
1SC 2.02 Coffee, teq, juice, and snacks available

10:50 - 11:50 PM C3 AGM
TSC 1.20 AGM and Group Photo

11:50 AM = 1:00 PM  ERSINI®1: R ON NI AN (O
1SC 2.02 Lunch catered by: By the Bridge

1:00 - 2:40 PM SESSION #4

TSC 1.20
Time Presenter Title
. . Preparing Undergraduate Chemists for a Sustainable

1:00 PM Andy Dicks Future: Efforts at the University of Toronto

Teaching the Climate and Ecological Emergency through

1:20 PM Ed Hudson Cross-Disciplinary and Single-Disciplinary Courses: A
Chemistry Department’s Journey
Development and Implementation of a Science,

1:40 PM Paul Piunno Technology, Society, and Environmental Impact (STSE)
Assignment in a Senior-Level Analytical Chemistry Course

2:00 PM Kim Silkauskas  Greening Chemistry Labs

2:20 PM Jimmy Lowe  The Labs are Greener on the Other Side



2:40 - 3:00 PM COFFEE BREAK & POSTER SESSION
1SC 2.02 Coffee, teq, juice, and snacks available

3:00 — 4:40 PM SESSION #5

TSC 1.20
Time Presenter Title
. Francois Chemistry Lab Renovations: A Challenging Journey with
3:00 PM .
Gauvin Great Outcomes
3:20 PM Laura Lucan  Student Projects in Polytechnic Education
1 . 2” .
3:40 PM Bruno Cinel Who Are These Kids Anyway?e” Insights from a Nurse
Educator
. . “How do you do Fellow Kids2"” A Guide for the Appropriate
400 Sl DU use of Gen Z Slang for Teaching in a Chemistry Context
4:20 PM Yonr) Comic Book Chemistry: From Pages to Lab Bench
Brouillette

4:40 - 4:50 PM CONFERENCE CLOSING
TSC 1.20



PLENARY SPEAKER: RENEE LINK

University of California, Irvine
Saturday, May 25™" —9:15 am
rlink@uci.edu

Biography

Renée Link is a Professor of Teaching in the
UCI Department of Chemistry who designs,
manages and teaches the organic chemistry
lab courses taken by over 1,000 UCI students
each year. Her scholarly activity focuses on
using active learning and alternative grading
in large courses to create a more inclusive and
equitable learning experience for students

from all backgrounds. As a community college
transfer student and first-generation college
graduate, Dr. Link serves as a mentor for UCI graduate and undergraduate students navigating the
complex world of academia. Professor Link is originally from Florida, but grew up in many parts of the U.S.
She moved to San Diego for college, where she attended Southwestern College before transferring to and
earning her B.S. in Chemistry UC San Diego. Thanks to the preparation she received as a scholar in the UC
LEADS program, Professor Link moved one UC up the coast to earn her Ph.D. in Chemistry at UCI. Although
Professor Link’s training was in organic chemistry methodology, she discovered that her true passion was
in helping students learn organic chemistry. After earning her Ph.D. in 2008, Professor Link accepted a
Lecturer position at UCI to oversee the organic chemistry laboratory program and held an adjunct position
at Cypress College. In 2011 Professor Link accepted a position as Assistant Professor of Teaching at UCI,
and she was promoted to Associate Professor of Teaching in 2014. She was promoted to Professor of
Teaching in 2020.

ABSTRACT: Finding Sustainable Approaches to Teaching with Intention

We often replicate our teaching approaches, assessments, and course policies based on what we
experienced as students or based on a syllabus handed down from colleagues. In the process of
developing your course, have you ever paused to ask yourself why? Why am | using this assessment
approach? Why did | choose this course policy? How are these choices impacting students, especially
students who are not exactly like me? Truly addressing these questions can be challenging work. At the
same time, structuring courses in ways that support students should not require sacrificing ourselves in
the process. The choices we make must be sustainable for us and for any other members of our teaching
teams. In this plenary we will explore how to approach our teaching with intentionality while making
choices that are practical for us, our teaching team, and our students.


mailto:rlink@uci.edu

PLENARY SPEAKER:
AMANDA
BONGERS

Queen’s University
Sunday, May 26" —9:30 am
amanda.bongers@queensu.ca

Biography

Amanda is an Assistant Professor in the Department
of Chemistry at Queen’s University and leads the
Chemistry Education Research (CER) group. Her team
explores the mechanisms of how people learn, bridging cognitive and neuroscientific findings into
qualitative research and classroom insights. Her work aims to create knowledge which is accessible and
interesting to chemistry educators. She takes an evidence-based approach to education with a philosophy
of collaboration and student agency.

Amanda completed her Honours B.Sc. in Biochemistry (2011) in the co-operative program at the
University of Waterloo and her Ph. D. in Organic Chemistry (2016) at the University of Ottawa. She then
took a postdoctoral position (2016-2019) in Chemistry Education and Neuroscience with Prof. Alison Flynn
(University of Ottawa) and Dr. Georg Northoff (Royal Ottawa Mental Health Institute).

In recognition of her research and educational work, Amanda recently received the IUPAC Outstanding
Early Career Researcher in Chemistry Education Award. She was one of three early-career chemists chosen
to represent Canada at the 2020 Inaugural Commonwealth Chemistry Conference. In 2022, she won a
CNC-IUPAC Travel Award to attend the International Conference for Chemistry Education in South
Africa. See more of her work at amandabongers.com.

ABSTRACT: From Quantities to Consequences: New Approaches to Integrating
Green Chemistry into the Curriculum

The most important learning objective in green chemistry education is the ability to identify the synthesis,
process, or chemical that is least harmful. Existing metrics fall short for different reasons. Mass-based
metrics fail to assess environmental harm, while life cycle assessment (LCA) is much too complex to
integrate into the existing curriculum. However, individual impact-based metrics derived from LCA can be
easily incorporated into the curriculum with very little instruction time and no significant displacement of
content. Here, | will discuss the challenges to incorporating green chemistry into the undergraduate
curriculum, and present ways to address these by using an impact-based metrics.


mailto:amanda.bongers@queensu.ca

ORAL PRESENTATION ABSTRACTS

Bruno Cinel Saturday, May 25*" .' “

Thompson Rivers University 10:35 -10:55 AM *
bcinel@tru.ca

C3@L: College Chemistry Canada at 50

This brief presentation will highlight an organization that has brought together Chemistry
Educators from across Canada (and beyond) for fifty years! Beyond a celebration of the early
years, annual conferences, memorable events, timeless traditions, and C3 awards, the true spirit
of College Chemistry Canada lives on in the warm history of building connections and community.


mailto:bcinel@tru.ca

Jennifer Wolf Saturday, May 25" .' “

BCIT 10:55 - 11:15 AM *
iwolf8@bcit.ca

Thinking Outside the Beaker: What Should we be Teaching in Introductory Chemistry?

The content of introductory chemistry courses has not changed substantially in the past decades.
Are we teaching the right concepts and ideas? In this talk we will investigate the relevance of
classic intro chem topics and what we can do to give our students a better foundation.


mailto:jwolf8@bcit.ca

Kristine Quinlan Saturday, May 25" .' “

University of Toronto 11:15-11:35 AM !I'
kristine.quinlan@utoronto.ca

Academic Support for Incoming First-Year Students

One of the challenges in teaching, especially large introductory courses, is the diversity of student
backgrounds in terms of prior knowledge, skill set and study skills. The Faculty of Arts and Science
at University of Toronto piloted a new program, ArriveReady, in summer 2020 to provide
incoming students with free academic support to build both their background and confidence
before starting university. This initiative was designed to address knowledge gaps and heighted
student anxieties due to COVID-19 high school closures in Spring 2020 and the transition to online
studies in Fall 2020. | developed an online course for ArriveReady Chemistry featuring math and
chemistry modules, or “Missions”, that cover foundational review topics, for incoming first-year
students. In this talk, | will discuss implementation of the course, as well as impact.


mailto:kristine.quinlan@utoronto.ca

Jess Allingham Saturday, May 25 .' “

Thompson Rivers University 11:35-11:55 AM *
jallingham@tru.ca

Belonging in Chemistry vs. the Classroom

In higher education, the first year of undergraduate studies is typically associated with
deterioration of learner motivation and engagement, and high failure and attrition rates. To
support learner motivation, researchers have recently begun investigating learner sense of
belonging. Scholars have explored student experience through the lens of disciplinary belonging
to improve participation and retention in learning and working environments.

Our study is situated in first-year chemistry: a foundational, high-stakes course in the Bachelor of
Science program. The course is linked to high rates of D’s, F’'s, and withdrawals. Reasons for
student challenges — and possible solutions — have proven to be multifaceted and often diverse
across the learner population. Two of the most significant barriers that impact learner success
have been described in terms of learning strategies and motivation theory. Chemistry is a
required course for many programs and a disconnect between a student’s motivations, future
career goals, and their perceived self-efficacy in chemistry impacts successful course completion.

We will explore comparable metrics between the Bachelor of Science and cohorted TRU
programs that suggest social belonging may be an underexamined factor influencing science
students’ sense of belonging which in turn impacts student success and retention. We will
explore early research results that compare student self-reported sense of disciplinary and social
belonging.


mailto:jallingham@tru.ca

Lydia Chen Saturday, May 25t .' “

McMaster University 11:55 AM - 12:15 |.|
chenll09@mcmaster.ca PM

A Two-Stage Review Session in General Chemistry to Foster an Inclusive, Flexible, and
Collaborative Learning Experience.

One of the many challenges that large enrollment course experienced is how to better support
students with immediate targeted feedback, thereby enhancing students’ understanding and
promoting retention of the course materials. CHEM 1AA3, Introductory Chemistry I, is a first-
year chemistry course offered at McMaster University during both winter (~1,800 students) and
summer semesters (~160 students). Traditionally, a review lecture was offered as the lecture just
before the midterm tests and the final exam. Students were encouraged to engage with the
review materials by answering exam-style questions using a student response system. The
correct answer was revealed after the class voted for each question, followed by a brief in-class
discussion. This lecture-style review lecture may be quite monotonous for some students. Also,
lecture time is limited to allow for a thorough discussion to explain the common pitfalls or
misconceptions for each question. In addition, some students did not have much or any exam
taking experience prior to entering university as some high schools remove the examination
component from their curriculum.

Therefore, in summer 2023, | piloted an alternative review session in the course to welcome a
more interactive, flexible, and collaborative student learning experience. A mock test paper was
provided to each student during the review session. Students first complete the mock test
individually. Then, students self-selected to form a group of 4 students. During the group
component of the review session, students debated with each other on their different
approaches, and then collaboratively answer the mock test questions again using an Immediate
Feedback Assessment Technique (IF-AT) card. An IF-AT card allows students to receive immediate
feedback that assesses their mastery of learning outcomes. Students consider the answer to the
multiple-choice questions and then scratch off a thin opaque covering to reveal their desired
answer choice (A, B, C, D, or E), like a scratch-off lottery card. The correct answer reveals a star
beneath the scratched choice. Students receive partial credit for incorrect answers, which
encourages students to re-read the question, discuss with peers to determine alternative
approaches, and select the correct answer. Finally, | pre-recorded solution videos for each
guestion on the mock test and scheduled their release on a learning management system

17
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immediately after the review session. These videos are designed to provide a more detailed
explanation as to why certain consideration was taken, to guide students with the process of
problem solving, with the hope that students may be able to adapt such process to solve question
more efficiently during actual tests and exam.

Our preliminary analysis has shown a positive correlation between the participation of the two —
stage review session to test performance and retention of materials. In this discussion, we will
focus on the impact of two-stage review session on students learning experience, both
qualitatively through student feedback questionnaire and quantitatively through IF-AT card
responses and student academic performance on tests and exam.



o8 W
Cassandra DeFrancesco Saturday, May 25° |/ \ Y
1:30-1:50 PM
Shannon Accettone

Trent University
cassandradefrancesco@trentu.ca

shannonaccettone@trentu.ca

Fundamental Skills Development in the Chemistry Laboratory — Student Perceptions of
Analytical Chemistry Skills Mastery

Mastery-based assessment systems work to promote student learning through progressive
improvement or “mastery” of the content or skill at hand. Rather than being provided with a
grade based on a single demonstration of knowledge or skill development, students are able to
work towards gradual and incremental improvement — placing emphasis on and rewarding
student progress and overall learning. Many chemistry laboratory experiments within a course
are designed to introduce students to fundamental skills of the sub-discipline.

This presentation outlines a mastery-based approach in the analytical chemistry laboratory
designed to provide students with multiple opportunities for practical skill development with the

Ill

ultimate goal of skill “mastery”. This presentation will outline the redesign of the second-year
analytical chemistry laboratory curriculum at Trent University to place significant emphasis on
the mastery of basic analytical bench techniques such as pipetting, quantitative transfer,
titration, weight-by-difference, and solution preparation. While student skills development was
evaluated on a specifications-based system for grading purposes, this presentation will focus on
how the students’ perceptions of their skill mastery changed and evolved over the course of the
term in relation to the skills being performed within the weekly lab experiments. Anecdotal
responses collected from students will provide further insight into what aspects of the mastery
and specifications methods contributed to their perceived mastery with each particular skill or
technique. This work hopes to further improve the methods of laboratory pedagogy used in the

development of fundamental lab skills in analytical chemistry as well as other sub-disciplines.


mailto:cassandradefrancesco@trentu.ca
mailto:shannonaccettone@trentu.ca
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Michael Slaney Saturday, May 25° .' “

NAIT 1:50 - 2:10 PM *

mslaney@nait.ca

Assessing Student Technique During Practical Exams

This talk explores two different methods used to assess students’ techniques in a first-year
practical laboratory setting. The first method involved a more traditional “instructor evaluated”
examination, in which the instructor closely monitored the student and evaluated their technique
with respect to balance calibration, weighing by difference or addition and pipetting. The second
method involved an “instructor removed” approach, in which the students were required to
follow a solution preparation procedure without the observation of an instructor. The evaluation
process of this assessment will be discussed along with the pros and cons of each method.

20
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Sean Hughes Saturday, May 25 .' “

John Abbott College 2:10-2:30 PM !I'
sean.hughes@johnabbott.gc.ca

“Miss, | Froze my conductivity Probe!”: Our Adventures in IBL Implementation

Inquiry-based labs (IBL) constitute a more open-ended approach that affords students the
opportunity to propose hypotheses, design methodologies, self-correct and more; they get to
experience learning as would a practicing chemist, engineer or other professional. That said, the
implementation of this pedagogy constitutes a paradigm shift for educators. In this talk, we will
share our department’s successes and challenges with the implementation of IBL, focusing on
the iterative design of two lab activities, one on students exploring conductivity in aqueous
solutions and one of students designing hot and cold packs. Our work suggests that despite some
of the challenges in learning how to run and assess an IBL lab activity, the result for both students
and teachers can be transformative and highly motivating.

21
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Jack Randall Saturday, May 25" .' “

Director, College Chemistry Outreach 2:30 - 2:50 PM *
Vernier Canada

Vernier Instrumentation for Chemistry Labs

We will showcase some of our instrumentation which can be used for a variety of chemistry lab
experiments. Some of the equipment we will demonstrate will include our drop-counter, ORP
probe, and spectrophotometer. We will exhibit the use of electronic data collection to show how
it can enhance students’ understanding and appreciation for these experiments.

(=)

vernier

CANADA

22



Francois Gauvin Saturday, May 25" .' “

Consultant - Chemical Safety and Teaching 2:50 - 3:10 PM *
f.gauvin.14@gmail.com

Chemical Safety in Academia and Schools: It Does Not End with WHMIS 2015

According to the Canadian Hazardous Products Act (HPA) and provincial Workplace Health and
Safety organizations, all workers (including students!) must receive proper education and
training on Workplace Hazardous Materials Information System (WHMIS). But in the context of
scientific education programs (particularly in chemistry), WHMIS knowledge might not be
enough. Indeed, chemistry students and other scientific professionals will be exposed to many
different safety information systems during their career... and the sooner they learn about them,
the better.

This talk will describe the essential features of the following Canadian chemical safety
information systems that should be introduced to science students, complementary to WHMIS
2015. We will briefly discuss about the Transportation of Dangerous Goods Regulations (TDGR),
the Consumer Chemicals and Containers Regulations (CCCR), the Pest Control Products
Regulations (PCPR), the relevant parts of the National Fire Code of Canada (NFCC) and of the
Emergency Response Assistance Plan (ERAP) ... and, as a complement, the Standard Code 704
of the U.S.A. National Fire Protection Association (NFPA 704).

23
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Yann Brouillette Saturday, May 25*" .' “
Dawson College 3:30-3:50 PM |.|

ybrouillette@dawsoncollege.qgc.ca

Virtual Reality as a Pedagogical Tool in Chemistry: Implementation of an Educational Game

Virtual reality (VR) games for education offer immersive and interactive experiences that can
enhance engagement and motivation by providing “hands-on” learning opportunities to
students. Dynamic virtual environments can simulate real-world scenarios, allowing students to
apply theoretical knowledge practically and develop critical thinking skills in a safe, controlled
setting. A small team of teachers/researchers created a bilingual virtual reality chemistry game,
where students are asked to identify and visualize molecules responsible for ecological
catastrophes.

In this presentation, a chemistry professor will describe his experience in implementing the
serious virtual reality game in a chemistry class at Dawson College and introduce the facilitating
pedagogical scenario used. Difficulties and hurdles encountered will be presented, along with
solutions and detailed documentation developed to improve teachers and students experience.
Student participants were surveyed, and the preliminary results will be discussed. The open
platform to access the free game and pedagogical supporting material will be shared.

24


mailto:ybrouillette@dawsoncollege.qc.ca

Mary Sheppard Saturday, May 25 .' “

Saint Mary’s University 3:50-4:10 PM I.I
mary.sheppard@smu.ca

Qualitative Investigation of Students' Conceptions of pH Buffers using a Resource Framework

Understanding students’ conceptions of pH buffers is essential for development of more effective
educational strategies to support learning. A resource theoretical framework and
phenomenography were used to investigate twelve general chemistry students’ conceptions of
pH buffers using three scaffolded buffer questions ranging from algorithmic to conceptual. Open
coding of student responses revealed a diverse array of resources that varied in productivity and
connectedness. A layered resource graph was introduced to visually compare resource
activations across question contexts. Some resources such as Accept or Donate H* are important
for all sensemaking about pH buffers, while other resources such as pH relative to pK, were
productive only in specific contexts, thereby underscoring the contextual dependence of
resource productivity. The phenomenographic outcome space included three levels of resource
activation: reliance on surface features; building connections between resources; and a
knowledge structure that is interconnected. Students with the most interconnected resource
structures were more likely to demonstrate an accurate understanding of buffer concepts.
Therefore, promotion of productive and connected resources was hypothesized as a strategy to
promote student learning.

25
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Jess Allingham Saturday, May 25 .' “

Thompson Rivers University 4:10 - 4:30 PM .
jallingham@tru.ca

Co-Teaching and a Community of Inquiry in an Upper-Level Capstone Course: Opportunities,
Obstacles, and Oh Wows!

A community of inquiry is a group of individuals who collaboratively engage in purposeful critical
discourse and reflection to construct personal meaning and confirm personal understanding. The
community of inquiry framework represents a process of creating a deep and meaningful learning
experience and allows students to direct their own learning. Co-teaching is uncommon in higher
education; however, it offers several benefits to students and educators alike, especially when
developing a community of inquiry. This work will describe the development of a community of
inquiry in a fourth year Chemical Biology course at Thompson Rivers University, which was
supported by co-teaching between myself, a chemistry professor, and Dr. Don Nelson, a biology
professor. This presentation will share the opportunities that arose, the obstacles we faced as

III

well as the moments that just made us say “oh wow
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Geoff Rayner-Canham Saturday, May 25" .' “

Memorial University of Newfoundland 4:30 - 4:50 PM *
v/grc@mun.ca

Chemistry and Inuit Life & Culture: Making Chemistry Relevant

From 2017 until 2022, Geoff worked with two Inuk science students, Chaim Christiana Andersen
of Nunatsiavut and Ms. Rosalina Nagitarvik of Nunavut, to explore links between chemistry and
the underpinnings of the Inuit way of life. This fascinating investigation resulted in a series of
articles in a special issue of the magazine Chem13 News titled “Chemistry and Inuit life &
Culture.”

Following from this research, Geoff and Debbie Wheeler Inuit-indigenized the Memorial
University Chemistry and Everyday Life course, so that each week’s chemistry content was linked
to Inuit relevance. This contextualized course has proved extremely popular with Inuit students
of Nunavut Arctic College, in addition to students of Memorial University

There was an equal need to excite Inuit students about chemistry by showing them the relevance
of chemistry to their lives. Geoff and Rosalina co-developed a PowerPoint-based presentation
designed to do that. For the presentation, seven topics were chosen to give young Inuit teens an
appreciation of the importance of chemistry in their lives. This presentation has proved highly
successful at schools in Nunavut, Nunatsiavut, and NunatuKavut.

For this C3 Conference presentation, Geoff will provide a brief background, then look at the

content of the magazine issue, some relevant examples from the university course, and some
examples from the presentation to Inuit schools.
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Geoff Rayner-Canham Saturday, May 25" .' “

Memorial University of Newfoundland 4:50 - 5:10 PM *
v/grc@mun.ca

12 Pioneering Women Chemists you Should Know About

More and more of the ‘forgotten’ women chemists in HERstory have come to light in recent
years. So many women chemists who should have received widespread recognition. In their
research in the history of women in chemistry, Geoff and Marelene uncovered hundreds of
names and their overlooked contributions. Then, more recently, for the Gender Studies/Science
Women and Science course at Memorial University, Geoff and Debbie uncovered others. For this
presentation we have chosen 12 names of women chemists who have made interesting, very
diverse contributions to chemical knowledge. These individuals are: Marie Meurdrac, Eunice
Newton Foote, Rachel Lloyd, Alice Ball, Rachel Fuller Brown, Maud Menten, Polly Porter, Florence
Ogilvy Bell, Marjory Stephenson, Erika Cremer, Marian Ewurama Addy, and Youyou Tu.
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Andy Dicks Sunday, May 26" .' “

University of Toronto 1:00-1:20 PM |.|
andrew.dicks@utoronto.ca

Preparing Undergraduate Chemists for a Sustainable Future: Efforts at the University of
Toronto

Green and sustainable chemistry teaching and learning has taken place at the University of
Toronto for almost two decades. In that time, the Chemistry Department has committed to
educating and assessing undergraduates through classroom and laboratory work within seven
different courses, leading to development of a program Focus in Green Chemistry. The
department additionally hosts a Green Chemistry Initiative body: a student-run organization
dedicated to promoting green chemistry in research and education. This presentation will outline
a number of the resources created and the general approach of the department towards green
chemistry education. The resources include introductory materials for first-year students,
decision-making activities built into upper-year courses, and development of a toxicology-
oriented course. All of this plays a (small!) contributing role towards the University of Toronto
recently being named the most sustainable university in the world by the QS World University
Rankings, which evaluates post-secondary institutions for their environmental impact, social
impact and governance.
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Ed Hudson Sunday, May 26" .' “

John Abbott College 1:20-1:40 PM !I'
edward.hudson@johnabbott.qc.ca

Teaching the Climate and Ecological Emergency through Cross-Disciplinary and Single-

Disciplinary Courses: A Chemistry Department’s Journey

John Abbott College’s strategic plan includes addressing the climate and ecological emergency
(CEE) in both institutional practice and through the curriculum. At the same time, Quebec’s
CEGEP pre-university science curriculum is currently being revised, province-wide, and these
revisions provide opportunities for more interdisciplinary teaching. This presentation describes
ways that John Abbot’s chemistry department has taken on these challenges. It describes
interdisciplinary courses with a CEE focus which we currently teach with colleagues in physics,
biology and geosciences, and materials we have developing to incorporate CEE modules into our
new core courses.
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Paul Piunno Sunday, May 26 .' “
University of Toronto 1:40-2:00 PM |.|

paul.piunno@utoronto.ca

Development and Implementation of a Science, Technology, Society, and Environmental
Impact (STSE) Assignment in a Senior-Level Analytical Chemistry Course

An assignment was developed for a senior-level instrumental analytical chemistry course based
on a science, technology, society, and environmental impact (STSE) framework. Here, students
were invited to prepare a report on an instrumental analytical chemistry technique of interest to
them, which also included an analysis of socio-economic and environmental ramifications
associated with technological innovation. Students were tasked to include a positionality
statement as part of their assignment so that they may recognize the factors that have shaped
their perspectives and how those may influence their analyses. A decolonized approach was also
considered in the assignment design, one which grants students the freedom to explore and
articulate their perspectives, particularly concerning the sociopolitical and environmental
discourse within their reports. This framework aimed to actively engage students in critical
thinking while also encouraging them to consider ethical and environmental responsibilities that
accompany technological innovations. An analysis of learning outcome achievement and review
of student feedback on the STSE assignment will be provided, in addition to future considerations
for assignment improvement.
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Kim Silkauskas Sunday, May 25*" .' “

Collégial international Sainte-Anne 2:00 - 2:20 PM *
kim.silkauskas@sainteanne.ca

Greening Chemistry Labs

The importance of sustainability is increasing globally. It is crucial to provide students with
opportunities that foster environmentally responsible lab practices.

Many of the current chemistry labs can be easily adjusted using the 12 Green Chemistry Principles
first introduced by Anastas and Warner in 1998. For example, a lab that abides by these principles
minimizes the use and generation of hazardous substances. By purposely incorporating these
principles in the creation of labs, students are given environmentally friendly practical
alternatives while fostering their development as global citizens.

The objective for this workshop is to encourage the adoption of sustainable practices by
introducing greener labs that fulfill curriculum requirements as well as introduce on-line
resources and supportive communities.
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Jimmy Lowe Sunday, May 26" .' “

BCIT 2:20 - 2:40 PM *
Jimmy Lowe®@bocit.ca

The Labs are Greener on the Other Side

Transitioning labs to incorporate Green Chemistry and the UN SDGs is not as difficult as you think
(it does take time!). I will highlight some labs that were modified or newly added into our General
and Organic Chemistry courses. Some of the labs add scheduling flexibility to the lab schedule as
they require less time allowing students to complete additional lab work. Some reactions can
also be made into a demonstration of a concept where the class can interpret the data or spectra.
The use of catalysts, less hazardous materials, waste reduction, and safety will be some of the
Green Chemistry Principles focused on in this presentation. | will also discuss how our Dept. is
reducing water use in the Organic Chemistry labs.
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Francois Gauvin Sunday, May 26" -, |\

Consultant - Chemical Safety and Teaching 3:00 - 3:20 PM *
f.gauvin.14@gmail.com

Chemistry Lab Renovations — A Challenging Journey with Great Outcomes

The process of renovating and upgrading chemistry laboratories is filled with challenges and
rewards. How and where should you apply for funds (federal, provincial, private, and/or
institutional sources)? What should be your selling points (they better be good ones!)? What
shall be the design of your new laboratories? From where can you get your inspiration? How
can you get actively involved in the whole renovation process? What does IDP mean? Is it easy
to get along with architects, engineers, buildings and grounds unit, departmental and faculty
staff, and finance department? Do you want to keep your equipment and chemicals (totally or
partially)? And many other questions...

Based on our experience
with the major chemistry
laboratory renovations
that were done at
Université de Saint-
Boniface in 2022-2023,
this presentation will try
to answer all these
guestions and, possibly,
many more?

34


mailto:f.gauvin.14@gmail.com

Laura Lucan Sunday, May 26" .' “

NAIT 3:20 - 3:40 PM *

laurentl@nait.ca

Student Projects in Polytechnic Education

In the Chemical Technology program at NAIT, culminating student projects have a central role.
These projects are structured as a project management course, combining both research and
hands-on laboratory components. To meet national accreditation standards, each project
includes a comprehensive technology report and an oral presentation. This talk will provide an
overview of the project course and showcase specific examples of student projects.
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Bruno Cinel Sunday, May 26" .' “
. . 3:40-4:00 PM
Julie Cinel

Thompson Rivers University

bcinel@tru.ca

“Who are these kids anyway?” Insights from a Nurse Educator

Chemistry educators face evolving challenges to engage students in pedagogies that will foster
effective learning. Understandably, learners’ needs and preferences shift between generations
based on societal trends and events. Identifying these characteristics will offer insights to
educators and help them become more effective in their teaching practice. Currently, Gen Z (or
“zoomers”) make up the majority of students in undergraduate programs. This presentation aims
to provide an overview of the common characteristics of these learners, their preferred learning
modalities, and strategies educators can consider for effective student engagement and
classroom facilitation.
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Erin Dul Sunday, May 26" .' “

NAIT 4:00-4:20 PM *

erind@nait.ca

“How do you do fellow kids?” — a guide for the appropriate use of Gen Z slang for teaching in
a chemistry context

The use of slang and subject-matter related humor in the classroom has been shown to increase
instructor immediacy which improves student motivation and performance. | will present the
crowd-sourced definitions of Gen Z slang terms, such as “drip,” “fire,” and “no cap” and illustrates
the incorrect and correct usages in a chemistry context. Chemistry instructors can use this
presentation as a resource to correctly use slang terminology in their own classrooms.
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Yann Brouillette Sunday, May 26" -, \_
Dawson College 4:20 - 4:40 PM |.|

ybrouillette@dawsoncollege.qgc.ca

Comic Book Chemistry: From Pages to Lab Bench

You can find chemistry wherever there's a bond, whether it's between atoms, molecules or
James outwitting his foes in explosive situations. Chemistry is everywhere! Over the span of a
decade, I've integrated comic book heroes into my chemistry teachings, revealing how their
extraordinary powers are grounded in scientific reality. Looking past the chemical lab explosion
giving superpowers, factual chemistry can be found in armors, artefacts, and abilities of
fictional characters.

This uncommon talk will explore the fascinating world where superhero abilities meet the
principles of chemistry. Through engaging examples and insightful connections, the molecular
mysteries behind Magneto’s magnetic manipulation or the Human Torch inflammable suit and
other iconic characters will be unraveled. Pushing the concept of comic book chemistry to its
core, a series of simple experiments carried out on actual comic books will be presented.

Let’s explore the transformative power of education, bridging the gap between imagination and
scientific understanding in an amusing exploration of the superhero universe. Warning: Some
comic books have been destroyed for the purpose of education.

Recommended Readings:

e Molecular Marvels of Thor; Brouillette, Y.; Lubell, W. D. Chemistry Views Magazine
2019.

e The Molecular Marvels of Hulk and She-Hulk; Brouillette, Y.; Lubell, W. D. Chemistry
Views Magazine, March 2022.

e The Molecular Marvels of the Transformers, Brouillette, Y.; Lubell, W. D. Chemistry
Views Magazine 2024.
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POSTER PRESENTATION ABSTRACTS

Yara Khalaf
Wilfred Laurier University
khal6090@mylaurier.ca

) .
A

The “Clean Air Outreach Project”: A Paired Research and Outreach Program Looking at Air
Quality Microenvironments around Elementary Schools

The City of Kitchener is the largest city in Waterloo Region in the province of Ontario, the third
fasting growing region in Canada, yet it has only one air quality monitoring station. Our research
group launched a pilot project in September 2020 to install a network of AQMesh multisensor
mini air quality monitoring stations (pods) near elementary schools in Kitchener. Here, we
describe an outreach and educational project (The Clean Air Outreach Project), which we
launched in May 2021 for elementary-school-aged students attending schools near the pods. The
primary goal of this project was spreading awareness about air quality and its connection to
health impacts, principles of chemical reactions in the atmosphere, and climate change. The
project continued until December 2021. Virtual presentations were delivered by a team of
undergraduate university students to a total of 350 students in grades 5-8. Student knowledge
was assessed using poll questions and Kahoot games. Follow-up interviews were conducted with
the teachers, who reflected on the impact and educational elements of our presentations. The
outcomes of this outreach project and teachers’ feedback revealed that such initiatives can spark
interest in scientific knowledge in general and engagement in environmental issues at the school
and community levels.
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Andy Dicks .' “

University of Toronto

2

andrew.dicks@utoronto.ca

The Green Chemistry Commitment

For more than two decades individual faculty from various colleges and universities have brought
green chemistry, emphasizing materials and methods that are inherently safer for human health
and the environment, to their students and research programs. As global calls for sustainability
in the chemical enterprise ramp upward, the need to more widely integrate green chemistry into
the background of all our students becomes imperative, preparing students to be competitive in
the workplace and to solve important problems that they will encounter.

The Green Chemistry Commitment (GCC) is a consortium project that seeks to encourage colleges
and universities to commit to changing the education of tomorrow's chemists. Currently over 150
colleges and universities are participating: from research-intensive universities to primarily
undergraduate institutions to community colleges, nationally and internationally. They include
the University of Toronto (who were the first Canadian (and non-US) institution to sign the
Commitment in 2016) and six others in Canada. The flexible framework allows all to participate
in ways that best fit the local needs of the institution: the program is distinctive but not exclusive.

This poster presents how to adapt the GCC framework to a wide range of colleges and
universities, with the goal of encouraging broadened participation.
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