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“I (we) wish to acknowledge this land on

which the University of Toronto operates. For
thousands of years it has been the traditional

land of the Huron-Wendat, the Seneca, and
most recently, the Mississaugas of the Credit

River. Today, this meeting place is still the
home to many Indigenous people from across
Turtle Island and we are grateful to have the

opportunity to work on this land.”
 

 - University of Toronto, Land
Acknowledgement

P h o t o :  C h a i  C h e n



B L A C K  H I S T O R Y  M O N T H
I N T E R N A T I O N A L  W O M E N S  D A Y

F I R S T  Y E A R  C H E M I S T R Y  
O v e r v i e w  o f  C o u r s e s

 
 

F i r s t  Y e a r  F a c u l t y

 

F i r s t  Y e a r  C h e m i s t r y  A m b a s s a d o r s

 

F i r s t  Y e a r  W r i t i n g  A s s i g n m e n t

T R A C E S  C E N T R E
I n s t r u m e n t  F e a t u r e :  X - R a y

C r y s t a l l o g r a p h y  

S U S T A I N A B I L I T Y  A T  U O F T

U n c o u n s c i o u s  B i a s  1 0 1  a n d  1 0 2  W o r k s h o p s
# B r e a k  t h e  B i a s :  W o m e n  i n  S T E M  P a n e l

UNCONSCIOUS BIAS AND WOMEN IN
STEM



Maydianne Andrade is a Professor of Biological Sciences at UTSC. She is a Canada
Research Chair and current Vice-Dean of Faculty Affairs and Equity. Her research
interests include mating systems, sexual selection, behavioural ecology, and
developmental plasticity. She teaches BIOB51 Evolutionary Biology, BIOD53
Special topics in Behavioral Ecology and graduate level courses in biology.

She has a passion for science outreach, equity, and inclusion education. She is
President and co-Founder of the Canadian Black Scientists Network (CBSN -
https://blackscientists.ca/) and founder and co-Chair of the Toronto Initiative for
Diversity & Equity (TIDE - https://www.toronto-tide.ca). You can also see her on
shows such as "The Nature of Things", CBC Radio’s "Ideas", and as host of the
podcast "The New Normal".

Dr. Andrade organized the first national conference for Black excellence in
Science, Technology, Engineering, Mathematics, Medicine and health (STEMM) on
Jan 30 - Feb 2. This four day virtual event hosted by the CBSN included a mix of
public and private lectures, interactive virtual career fair, youth science fair,
award ceremony, and a live visit from Prime Minister Justin Trudeau.

“It was a message for youth to be STEMM, to see themselves in STEMM,” says
Andrade, “We seek a Canada where people of all identities can pursue their
passion for STEMM with the support of the systems they need.”

BLACK HISTORY MONTH:
PROMINENT UOFT SCIENTISTS
February was Black History Month and the DPES Digest is honored to feature some past and
present Black members of the UofT community.

Maydianne Andrade

Akwatu Khenti is an Assistant Professor at the University of Toronto’s Dalla Lana
School of Public Health and a senior scientist at the Centre for Addiction and
Mental Health (CAMH). His research interests include anti-stigma interventions in
global and public mental health, Black youth violence and mental health, and
strengthening addiction and mental health capacity in primary care of community
health centres. He is currently the Co-Director of the Caribbean Institute on
Alcoholism and other Drug Problems (University of West Indies, the Caribbean) as
well as the Program Advisory Group for Addiction Programs for CAMH.

Dr. Khenti supported the City of Toronto’s vaccine rollout back in February 2021
as chair of The Black Scientists’ Task Force on Vaccine Equity. The task force held
20 online meetings attended by 7,000 people, focused on addressing vaccine
misinformation and both COVID and vaccine-related risks dissemination. One task
force member estimated there had been a 20 per cent reduction in vaccine
hesitancy among attendees, according to CBC Toronto. The task force was part of
a wider city-led initiative called the Black Community COVID-19 Response Plan
with $6.8 million pledged by the city to fund 12 community agencies to provide
targeted outreach and support to 10 neighbourhoods with a high percentage of
Black Torontonians and high COVID-19 case rates.

Akwatu Khenti
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https://www.cbc.ca/news/canada/toronto/20-townhalls-later-here-s-how-toronto-s-black-scientists-task-force-reduced-vaccine-hesitancy-1.6064806?cmp=rss


Janelle Joseph is an Assistant Professor of Critical Race Studies in the Faculty of
Kinesiology and Physical Education at U of T. She is the Founder and Director of
Canada's first research laboratory devoted to issues of race and movement
cultures, the Indigeneity, Diaspora, Equity and Anti-racism in Sport (IDEAS)
Research Lab. The lab aims to provide transformational, theoretically-grounded
ethnographic research using critical race theory in sport, dance, and education.

Dr. Joseph recently led an anti-racism project last year in collaboration with
Ontario University Athletics (OUA). The project examined OUA from the
perspectives of a wide range of stakeholders, including administrators, coaches
and student athletes. The key finding of the report is that racism is present across
all institutions, yet many are not aware of it as only 52% of student athletes noted
that racism as “not at all common”. The report also included recommendations in
four areas of education, recruitment, support, and accountability, such as mental
health, financial awards, and equity-devoted staff members accounting for
racialized student and staff needs.

“The assumptions that racism exists only in the United States or only at those
universities about which public reports have been shared is what allows racism to
perpetuate,” said Joseph. “But in the same way that culture has shifted on how
sexism or concussions are viewed in the OUA today, there needs to be a public
acknowledgement of ‘hidden’ racism in order to prevent racial injustice.”

Full Report: https://oua.ca/documents/2021/10/25/OUA_Anti_Racism_Report.pdf

Janelle Joseph

Rosemary Sadlier is a Master of Social Work graduate at U of T and led the drive to
have Black History Month recognized across Canada. As the volunteer president of
the Ontario Black History Society for 23 years, Sadlier petitioned the City of
Toronto and provinces across Canada and Members of Parliament in the early 90s
to officially recognize Black History Month. Sadlier is an author, diversity, equity,
and inclusion consultant, and has worked tirelessly to advance social justice and
recognition of Black history through education, research and outreach programs.

Rosemary Sadlier
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INTERNATIONAL 
WOMENS DAY
MARCH 8TH 2022
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In honour of International Women's Day on
March 8th, we would like to recognize and
thank all the female and female-identifying
employees at the Dept of Physical and
Environmental Sciences



It is important to understand the definitions of
much of the terminology used around Equity,
Diversity, Inclusion, and Bias, so first, I would
like to provide some definitions of these terms
discussed in the workshop:

Equity: Fair and respectful treatment of all
people and recognizing related challenges to fair
access and participation (whether in
employment or promotion, etc)

Diversity: Diversity is the fair representation of
different identity groups at all levels.
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Two workshops on unconscious bias were
delivered by TIDE (Toronto Initiative for Diversity
and Excellence) on Jan 17th and Feb 15th, 2022
for UofT faculty and staff. This article is a
summary of the material presented at these
workshops along with quotes from academic,
industry, and spiritual leaders on various aspects
of diversity, equity and inclusion. We would like
to thank TIDE for sharing this material and
allowing us to publish the information in the
DPES Digest.

Material shared by the Toronto Initiative for Diversity
and Excellence (TIDE), a grassroots, multidisciplinary,
tri-campus faculty service group dedicated to initiating
conversations about equity and inclusion through
data-informed talks and workshops. Do not share
without permission.
TIDE website (https://www.toronto-tide.ca/).

Inclusion: Recognition of, respect for, and
valuation of individual differences across
identities.

Race: Concept used to group people that share a
set of visible characteristics, such as skin color
and facial features, and other visible traits as
influenced by genes.

Structural or Systemic Racism: Combination of
prejudice and power leads to systemic racism;
prejudice refers to a set of discriminatory
attitudes based on assumptions and perceptions
about race (visible characteristics like skin
colour, not associated with other genetic
variation). Power is the authority granted
through social structures and conventions

Intersectionality: defined as the complex
convergence and accumulation of disadvantage
that results when someone has multiple axes of
marginalization.

The eventual goal of understanding these various
terms is to create a sense of belonging - that you
are valued for your authentic self and that you
matter to your organisation and others.

Unconscious biases (implicit bias, implicit
social cognition): social attitudes or stereotypes
about individuals that are formed outside of our
awareness or control.

by Shadi Dalili

UNCONSCIOUS BIAS 101 &
102 WORKSHOP

PRESENTED BY TIDE

“DIVERSITY IS HAVING A SEAT AT THE TABLE, INCLUSION IS HAVING A
VOICE, AND BELONGING IS HAVING THAT VOICE BE HEARD"

 
LIZ FOSSLIEN

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.toronto-tide.ca%2F&data=04%7C01%7Csh.dalili%40utoronto.ca%7C3637bd5c6dc0470da1b308d9e0e84d15%7C78aac2262f034b4d9037b46d56c55210%7C0%7C0%7C637788110586767513%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=uVS7f0nL4c%2BnaxbpG8Pj3Ey%2BOH4P%2Fv3wEQIuWfoHwNM%3D&reserved=0


Such biases happen automatically and are
triggered by our brain during quick judgments and
assessments of people and situations and many
times are influenced by our background, cultural
environment and personal experiences.

The attitudes or stereotypes formed through
unconscious biases can be favourable or
unfavourable, and they are not limited to an
individual’s culture, ethnicity or race. Age, sex,
gender identity and physical attributes (including
height and weight) can form the basis for bias as
well. One should not be ashamed if we have
prejudices. Most of us have grown up in a world
that has exposed us to cookie-cutter prejudices
about people of different ethnicities, gender
identities, ages, and so on. Many times we are
unaware of them, but they inform our actions
nonetheless.

Thus, if we hope to successfully implement
diversity and inclusion and equality in our
department and programs, we need to first identify
and acknowledge our own individual biases. Only
then can they start to make better, fairer decisions.

For a helpful video from the Royal Society on
Unconscious Bias see:
https://www.youtube.com/watch?
v=dVp9Z5k0dEE

Based on the  statement from its governing
council, the university is committed to equity,
diversity and inclusivity as seen from this quote:

“Reflecting this diversity in our own community is
uniquely valuable to the University as it
contributes to the diversification of ideas and
perspectives and thereby enriches our
scholarship, teaching and other activities. We will
proactively seek to increase diversity among our
community members…”
University of Toronto Governing Council, 2006

However, 16 years later, we still see under-
representation of women and peoples of colour
and minorities in professorial, managerial,
political, and business positions.

This graph below shows the representation of
women, people of colour, visible minorities,
Indigenous people, and those with disabilities
across UofT along with their comparison in the
GTA and Canada. As you can see, the diversity in
the GTA is quite high in terms of minorities, but
this is not reflected in the percentage of
minorities among UofT staff and faculty. Thus, our
community at UofT is not representative of the
general demographics of the GTA, except as it
pertains to the student population. This trend is
also the same for the Black population and those
with disabilities at UofT as compared to the GTA
and across Canada. 

“UNCONSCIOUS PERCEPTIONS
GOVERN MANY OF THE MOST
IMPORTANT DECISIONS WE MAKE
AND HAVE A PROFOUND EFFECT ON
THE LIVES OF MANY PEOPLE IN MANY
WAYS.... UNCONSCIOUS PATTERNS
CAN PLAY OUT IN WAYS THAT ARE SO
SUBTLE THEY ARE HARD TO SPOT.” 

— HOWARD ROSS, FOUNDER OF COOK
ROSS INC. (SOURCE: CDO INSIGHTS)

“THE POINT ISN’T TO GET PEOPLE TO
ACCEPT THAT THEY HAVE BIASES, BUT
TO GET THEM TO SEE [FOR
THEMSELVES] THAT THOSE BIASES
HAVE NEGATIVE CONSEQUENCES FOR
OTHERS.” 

— THERESA MCHENRY, HR DIRECTOR
AT MICROSOFT UK 
(SOURCE: HTTPS://WWW.FT.COM/CONTENT/B6065B00-
D340-11E6-B06B-680C49B4B4C0)
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In regards to leadership roles of women,
minorities, and Indigenous people in
academia, as the chart below from 2017
shows, the majority of leadership positions
in academia are held by men compared to
women, and a very small number of
positions held by visible minorities and
Indigenous people. Less than 1% are
Chinese or Black, and only 1 position is held
by an Indigenous male in the rank of Deans
across the top Canadian universities
surveyed at the time. The disparity in
numbers compared to the population of
each represented earlier is clear and much
more needs to be done to elevate women,
visible minorities and Indigenous people to
these leadership positions in academia.
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Equity and inclusion of course lead to better
outcomes, as when we are forced to work
with people who are different from us and
have different outlooks and perspectives, it
has been shown that we prepare more
thoroughly and work harder to support our
arguments, thus leading to better overall
results.

“A DIVERSE MIX OF VOICES LEADS TO

“A DIVERSE MIX OF VOICES LEADS TO
BETTER DISCUSSIONS, DECISIONS, AND
OUTCOMES FOR EVERYONE.” 

— SUNDAR PICHAI, CEO OF GOOGLE
(SOURCE: QUARTZ AT WORK)

Additionally, there is the human rights
aspect of equity and inclusion that needs to
be considered, as it is the right thing to do to
respect the validity and humanity of all
people, regardless of race, gender, religion,
sexual orientation, age, etc.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“WHEN WE LISTEN AND CELEBRATE
WHAT IS BOTH COMMON AND

DIFFERENT, WE BECOME A WISER, MORE
INCLUSIVE, AND BETTER ORGANIZATION.” 

 
— PAT WADORS, HEAD OF HR AT

LINKEDIN (SOURCE: LINKEDIN)
 
 



Additionally, more diverse work
environments will have more success in
recruiting as they are more attractive
workplaces with greater flexibility.
Additionally, in academia, it is important for
students to see role models in positions of
leadership who they can relate to, are
familiar to them, and look like them.

 
"IF YOU HIRE ONLY THOSE PEOPLE YOU

UNDERSTAND, THE COMPANY WILL
NEVER GET PEOPLE BETTER THAN YOU

ARE. ALWAYS REMEMBER THAT YOU
OFTEN FIND OUTSTANDING PEOPLE

AMONG THOSE YOU DON'T
PARTICULARLY LIKE." 

 
— SOICHIRO HONDA, FOUNDER OF

HONDA (SOURCE: HONDA R&D
AMERICAS)

In several studies presented at the
workshop, researchers had found that
female candidates were far less likely to be
hired for certain positions. In academia, one
study found that although in hiring, the rate
of female and male hires was roughly equal,
when it came to the tenure process and
scientific competency, it was found that
women would have to be 2.5 times more
productive than the average male applicant
to receive the same competence score and
prove they were “tenure worthy”.

“WE FUNDAMENTALLY BELIEVE THAT
WE WILL MAKE BETTER BUSINESS
DECISIONS IF WE HAVE DIVERSITY IN
THINKING … AND THAT REQUIRES
EQUAL GENDER PARTICIPATION.” 

— JONAS PRISING, CHAIRMAN AND CEO
OF MANPOWERGROUP (SOURCE:
WORLD ECONOMIC FORUM)

“IF YOU EXCLUDE 50% OF THE TALENT
POOL, IT’S NO WONDER YOU FIND
YOURSELF IN A WAR FOR TALENT.” 

— THERESA J. WHITMARSH, EXECUTIVE
DIRECTOR OF THE WASHINGTON
STATE INVESTMENT BOARD (SOURCE:
WORLD ECONOMIC FORUM)

If you are interested in testing yourself for
any implicit or unconscious biases, one of
the tests taken by millions of people run by
Harvard University is the "Implicit
Association Test". You can find it at
implicit.harvard.edu and it is a series of many
different tests, where you can determine
your own biases related to gender, race, age,
sexuality, weight, skin tone, etc

The program poses a series of questions
asking you to associate different terms and
concepts with different categories such as
“female, male, family, career, science” etc
and it measures the times it takes you to
make the categorization of different terms
into the different categories to find your
implicit bias. I highly recommend taking this
test, as it may surprise you to find some of
your unconscious biases, as it did for me!

Based on the definitions provided at the
outset, racism is societal, systemic,
institutionalized, and sustained and on an
individual level, bias or prejudice is learned
from, supported by, and reinforced by societal
structures. Thus, if we hope to make changes
and eradicate racism and bias, we need not
only societal and structural change, but also
individual action to effect any positive
outcomes. 

THE CONCLUSION WAS THAT THE DATA
“STRONGLY SUGGESTS PEER
REVIEWERS CANNOT JUDGE SCIENTIFIC
MERIT INDEPENDENT OF GENDER.” 

(WENNARAS AND WORLD, NATURE,
1997)
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http://implicit.harvard.edu/


Hire Black & Indigenous faculty,
postdocs, grad students and staff
Must also have clear plans to mentor,
support, advance and champion them.
Invite Black and Indigenous scholars to
give research talks.
If you also want them to speak on EDI or
anti-racism, pay them for their time.
Identify and amplify the scholarship of
Black & Indigenous scholars and
educators.
Conduct an external race and Indigeneity
review.
Share the report with your unit, and
implement its recommendations.
Conduct regular climate surveys (making
clear in advance how you will use them).
Develop an anti-racism strategic plan,
which includes reporting, impact,
accountability.
Convene externally facilitated
discussions on racism, microaggressions,
etc.
Funding for BIPOC (Black, Indigenous,
and People of Color) student clubs, and
for attending BIPOC conferences &
workshops.
Start regular anti-racism action
meetings, fund an anti-racism / EDI
reading library.
Hold annual anti-racism workshops as
part of orientation.
Recognize, reward, pay or credit
department members working on anti-
racism & EDI.
Don’t assume metrics, policies and
curricula are colour-blind: revisit, seek
input, revise.

To affect change in your department,
during the session, the following
recommendations were made to move
toward anti-racism:

At the end of the session, attendees were
provided with 3 different real-life scenarios
that indicated unconscious bias. In groups,
attendees were asked to discuss the
underlying issues related to the scenarios,
potential solutions, and ways to mitigate
such instances in the future. These real-life
scenarios were eye-opening cases that
challenged us to see the unconscious biases
present and suggest potential solutions to
preventing such instances from occurring in
our own courses and departments. 

I personally found the sessions quite
enlightening and eye opening, and hope this
summary provided here has been beneficial
to the readers of the DPES Digest. I would like
to thank TIDE for providing material for the
article and allowing me to provide this
information for our readers.

For more information and registration in
future workshops visit: https://www.toronto-
tide.ca/workshops/

#BREAKTHEBIAS

On March 8th, International Women's Day, the
Acceleration Consortium (AC) brought together
leaders across the field of accelerated
molecular and materials discovery in an online
panel #BreakTheBias. Based at the University
of Toronto, AC is a global network of
government, academia, and industry leaders
that aims to expedite materials science
research translation and commercialization.

MARCH 8TH 2022
Note: This panel was attended by the writer but a transcript and
recording was not obtained. Thus, all quotes may not be exact word for
word reproduction, but intention and meaning was retained as best as
possible. DPES Digest sincerely apologizes for any misattribution if
found and welcomes any corrections.

by Yao Yan Huang
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Preeti Kamakoti, Technology Lead,
ExxonMobil
Lilo Pozzo, Chair, Materials Science and
Engineering, University of Washington (and
AC member)
Pantea Razzaghi, Head of Design,
Automata
Shijing Sun, Research Scientist, Toyota
Research Institute
Helen Tran, Assistant Professor, Chemistry,
University of Toronto (and AC member)

The panel was moderated by the AC’s Zamyla
Chan, Associate Director of Platforms and
Training, and featured:

The panelists shared their professional
journeys and interests, before diving into some
questions about the challenges they have
faced. Preeti Kamatoki, Head of Design at
Automata, talked about the challenges she
faced trying to break through perceptions
about what it means to be a leader, have a
voice, and challenging the company culture.

Being able to see women in leadership roles and
even being able to enter these leadership
positions is an important part for change. Lilo
Pozzo, Chair of Materials Science and
Engineering at University of Washington, talked
about the struggles to push for investment in
infrastructure and ideas in the field of materials
science and engineering, a field that is growing
rapidly. She called it the “activation energy”,
something that can only be obtained through
leadership positions. Helen Tran, Assistant
Professor of Chemistry at University of Toronto,
added that seeing women in leadership
positions can help to inspire younger
generations as it did early in her career having a
female principal investigator. Pantea Razzeghi,
Head of Design at Automata also stressed
knowing when is the right time to move on. 

“I WAS CONSIDERED TOO NICE, TOO
COLLABORATIVE, NOT ASSERTIVE
ENOUGH.” PREETI KAMATOKI SAID.
“[ONE] SAID I WAS LACKING THE KILLER
INSTINCT.”

“[IT’S IMPORTANT TO BE] ABLE TO ASSESS
WHETHER THE ENVIRONMENT IS ONE YOU

CAN PROVE YOURSELF IN, GAINING
CONFIDENCE WHEN TO MAKE A CHANGE,

WHEN IS THE RIGHT TIME TO MOVE ON,
[HAVE A] DIRECT CONVERSATION WITH

MANAGERS.” 

This criticism, and its opposite where assertive
women are called bossy or aggressive, is one
that has been well-reported in literature and
workplaces.

Shijing Sun, Research Scientist, Toyota Research
Institute, brought up similar challenges in
academia, where there could be bias for junior
researchers and how even small events can
change career paths. She shared a personal
anecdote where a coworker suggested she do
more computational work when she was staying
late one day so it would be easier to take care of
kids in the future.

The additional burdens for work on EDI was
also touched on and learning when to say no.
EDI sections in grants, while useful, can be
performative, meant to fill quotas instead of
active integration. Helen Tran shared a fun
story about this as her community at UofT had
started a punch card for whenever they said
no. Once it’s full, you treat yourself. Several
panelists thought this was a good idea and
were interested in adopting it.

“Say yes strategically with what will help you
grow.” Helen Tran said, as the panel came to
an end. “You can have a strong interest in
something but ultimately your time and
resources are limited.”

It was a great discussion between the panelists
and a wonderful opportunity to celebrate
women's achievement, raise awareness
against bias, and take action for equality.
Thank you to the Acceleration Consortium and
Zamyla Chan for hosting and all the panelists.



This course is the first of many (hopefully) chemistry courses you can take at the University of Toronto
Scarborough. In lecture you will explore a number of key foundational topics such as the quantum model
of the atom and the periodic nature of the elements, chemical bonding models, intermolecular forces,
the behaviour of gases, essential types of chemical reactions, and nuclear chemistry. For many students,
this is the first large class (more than 1000 students) you are attending and to help create a sense of
community we have first-year chemistry class ambassadors. These volunteer students have already
taken CHMA10 and CHMA11 and they will offer workshops or seminars throughout the semester (either
in-person or online) to answer your questions both about the course and about just being an undergrad
at UTSC. 
Labs in CHMA10 run every two weeks. The first lab demonstrates and familiarizes students with essential
lab techniques such as how to use volumetric glassware, burettes, and top-loading and analytical
balances. It also gives students a chance to understand and meet safety requirements for the lab setting
and how to prepare a lab note-book. These are essential skills that are needed to be successful in any
chemistry lab at UTSC. Experiments include, but are not limited to, investigating acetic acid content in
commercially available vinegar, determining the amount of active ingredient in ant-acid tablets,
synthesizing an iron coordination compound, and analyzing glucose content using spectrophotometry.

This is the second part of the first year chemistry course requirements, building upon the fundamental
principles of how atoms are structured and exploring ways in which they can interact. CHMA11 segues
into learning how chemists can quantify the various types of atomic interactions. The course lectures
begin by building upon students’ knowledge of intermolecular forces from CHMA10 and applying these
concepts towards understanding how solutions form and their contributions to colligative properties.
This opens the door to various discussions on the reactions that chemists can employ within solutions,
with topics ranging from the familiar acids-base to redox reactions, with a focus on quantifying the
extent to which these reactions occur through equilibria calculations. As the term progresses, students
explore different types of reactions as well as ways in which we can determine whether reactions will
occur or how quickly they may occur based on principles of thermodynamics and kinetics. 

The experiential laboratory component invites students into our teaching laboratories every two weeks
to continue building foundational technical skills and techniques to prepare them to engage in more
advanced laboratory techniques in each sub discipline of chemistry. Lab-based skills include titrations,
single-step syntheses, calorimetry, and spectrophotometric analyses. Students will get a chance to see
some of the topics learned in lectures in action through experiments. For example, students get to
explore how quickly or slowly food dye degrades when reacting with bleach using ultraviolet-visible
spectrophotometry. Students are also introduced to synthesis methods as they get to synthesize metal-
ligand complexes (like copper glycinate monohydrate). They’ll even get to determine the purity of their
synthesized compounds by employing redox titrations. 

by Kris Kim, Ruby Sullan, Marco Zimmer De-Iullis, Nirsuha Thavarajah, and Lana
Mikhaylichenko
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CHMA12 is an alternate to CHMA11 and aims to expand and develop on the foundational knowledge base
learned from CHMA10, but with a focus on the nature of chemical reactions and how we can study them
quantitatively. The course lectures begin with solutions and how properties such as boiling point and
freezing point can be manipulated by taking advantage of intermolecular forces. This leads into solution
chemistry which further explores the world of acid and base chemistry and introduces buffers, acid-base
titrations, the solubility product, and complex ion formation. The latter portion of the course delves into
thermodynamics and equilibrium and how these concepts can be related to thermochemistry and
reaction rates. While the lecture content of CHMA12 is similar to that of CHMA11, CHMA12 does explore
some more advanced topics such as an introduction to coordination chemistry and organometallics and
an overview of organic functional groups and their properties. 

Building on techniques from the labs in CHMA10, the practical component of CHMA12 offers weekly,
three-hour lab experiences, as compared to biweekly labs in CHMA11. Students will apply
thermodynamic concepts from lecture while they measure the entropy changes of urea in a coffee cup,
investigate the effect of temperature changes on the equilibrium of cobalt chloride complexes, and even
synthesize aspirin. They also get to solve a “murder mystery” while learning about oxidation-reduction
reactions. The labs are held in the new ESCB building, giving students the experience of performing their
lab in an environment that is identical in many ways to actual research labs at UTSC. 

For those who enjoy the practical laboratory aspect of chemistry or wish to gain more exposure to
working in chemistry labs, CHMA12 may be a great fit for you, as you will get to engage in weekly
experiments. By spending more time in a lab setting, you will gain extra lab skills compared to CHMA11.
Having ten labs in CHMA12 instead of five offered in CHMA11 course provides an opportunity to get to
know teaching assistants and lab coordinators on a more personal level, which also enhances the
learning experience in this course. 
Also, due to the smaller size of the CHMA12 course, students can build stronger bonds with their peers
and feel a stronger sense of community as you meet new friends and colleagues on a weekly basis. 
Another bonus is that you get to engage in labs in our new teaching laboratories in the Environmental
Science and Chemistry Building. Whether you decide to continue into one of our chemistry programs or
another science program, the lab skills you learn will be transferable and prepare you to work and adapt
to various lab environments. Labs in CHMA12 includes many challenging experiments which cannot be
offered in CHMA11 due to the large course enrolment. 
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Most of the new labs implemented for the
CHMA12 first year chemistry course were
actually developed by undergraduate
students in the 2nd year undergraduate
research course PSCB90. PSCB90H3: Physical
Sciences Research Experience, is a course that
provides an opportunity for students to work
with a faculty member to provide assistance
with one or more of the faculty member's
research projects, while also earning credit.
Students gain first-hand exposure to current
research methods and share in the excitement
of discovery of knowledge acquisition. 

Questionnaires were sent to students who
developed some of the CHMA12 labs in
PSCB90 under the supervision of Dr Lana
Mikhaylichenko, and some of their responses
are included below. Students participating in
this research ranged from third year to fifth
year undergraduates, who had taken and
excelled in CHMA10 and CHMA11 during their
first year at the university. All students were
interested in participating in lab-based
research and contributing to a new course
(CHMA12), while exploring potential lab career
options as motivations for partaking in
PSCB90.

Some of the challenges encountered by the
students during the lab development were 

a) the limitations of access to labs and peer
interactions due to COVID-19

b) finding appropriate labs through literature
searches of primary journals with a suitable
level of difficulty for first year students

c) replication of experiments for
reproducibility

d) finding experiments that correlated with
lecture material.

Some of the most rewarding aspects of the lab
development reported by the research students
were 

a) seeing that their experiments were being
conducted by CHMA12 students, which made
them feel that they were contributing to the
development of students at UTSC

b) learning different techniques in the lab that
they had not learnt in their first-year
chemistry courses

c) gaining valuable insight into lab
development for courses and how they are run.

Pictures from the first experiment in the CHMA12 lab manual
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 If first year students wish to develop more
advanced lab skills and have more chances
to talk with potential future professors in
the department, they should definitely
take CHMA12 for success. 
 I would encourage students to choose
CHMA11 if they would like to satisfy the
course requirement and have a modest
interest in chemistry. 

Students were asked to provide any advice to
students contemplating between CHMA11 and
CHMA12 for their course selection. Here are some
of their advice to students in first year:

1.

2.

If students are interested in pursuing chemistry
as a lifelong career and would like more hands-on
experience along with more engaging
experiments, they should choose CHMA12. The
skills that CHMA12 teaches through its laboratory
component are invaluable and are more inquiry-
based than CHMA11. If students value those
skills, this is another reason to choose CHMA12.

"I GAINED VALUABLE EXPERIENCE IN THE LAB AND INSIGHT INTO
HOW EXPERIMENTS ARE CONDUCTED IN STUDIES. I WAS ALSO
ABLE TO CONTRIBUTE TO THE LEARNING EXPERIENCE OF FUTURE
STUDENTS, WHICH I FOUND EXTREMELY REWARDING. THE
PROJECT WAS IN A WAY, AN OPPORTUNITY FOR ME TO LEAVE MY
MARK AT THE UNIVERSITY OF TORONTO AND GIVE BACK TO THE
STUDENT COMMUNITY."

"DEVELOPING LABS FOR CHMA12 HELPED SOLIDIFY MY
KNOWLEDGE OF THEORETICAL CHEMISTRY AND CHEMICAL
REACTIONS. OVERALL, IT WAS AN INCREDIBLE LEARNING
EXPERIENCE, AND I WOULD RECOMMEND PSCB90 TO ANYBODY
LOOKING TO ENHANCE THEIR UNDERGRADUATE EXPERIENCE." 

(QUOTES FROM PSCB90 RESEARCH STUDENTS)
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Kris Kim - CHMA11
Assistant Professor, Teaching Stream
kris.kim@utoronto.ca

Marco Zimmer-De Iuliis  - CHMA11, CHMA12
Assistant Professor, Teaching Stream
m.zimmer.deiuliis@utoronto.ca

Nirusha Thavarajah - CHMA10, CHMA11
Assistant Professor, Teaching Stream
nirusha.thavarajah@utoronto.ca

Ruby Sullan - CHMA11
Assistant Professor
ruby.sullan@utoronto.ca
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Lana Mikhaylichenko - CHMA12 Lab Coordinator
Professor, Teaching Stream
m.zimmer.deiuliis@utoronto.ca

Xiao-An Zhang - CHMA10 Lecturer
Associate Professor
xiaoan.zhang@utoronto.ca

Oleksandr Voznyy - CHMA11 Lecturer
Assistant Professor
o.voznyy@utoronto.ca
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Elif Baran

Elif is a third-year undergraduate studying neuroscience,
psychology, and biology at the University of Toronto
Scarborough. She completed an eight-month co-op work-
term at Sunnybrook Health Sciences Center and has been a
facilitated study groups facilitator for CHMA10 and CHMA11
for two years. Her passion for chemistry and helping others
succeed made the chemistry ambassador program of great
interest to her. As an ambassador, Elif had the opportunity
to share her experience in chemistry with incoming first
years over the past two years and discuss topics surrounding
success, time management, managing stress alongside how
to best prepare for chemistry exams. 

CHMA10 FIRST YEAR CHEMISTRY
CLASS AMBASSADOR INITIATIVE

 
The first-year chemistry class ambassador initiative was started in the fall 2021 CHMA10
class. This program seeks out volunteer undergraduate students that were successful in
CHMA10 and CHMA11 and mentors them in delivering 3 to 4 seminar style talks through-
out CHMA10. Since CHMA10 is a very large class and most students have not
experienced such a learning environment, they may not yet have the tools to be
academically successful, while at the same time they might feel more isolated as
compared to their previous high school classrooms. The aim of the program is to help
create a sense of community for new students through engaging with the class
ambassadors.  We encourage the ambassadors to share their knowledge and
experience with academic matters such as study tips and how to do well in the course,
but also to share what it is like being an undergraduate at UTSC, as well as all the  many
other learning opportunities outside of the classroom or lab. We have had the pleasure
of working with three ambassadors so far. A brief biography and picture of each are
shown below, along with their thoughts on the program.
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Amir Motabar

Amir is a fourth-year student studying neuroscience and human
biology. He’s been working at the Center for Teaching and Learning
since 2020. Amir began working as a chemistry study group facilitator
where he would host study sessions to help students stay up-to date
in the course and to work out difficult concepts together. 
In September 2020, Amir and his colleague hosted seminars for first-
year students in chemistry. In the seminars, they would share their
approaches to being successful in chemistry and their general
academics while trying to inform students of good habits and
practices that they don’t often hear about. 

Ruchika Gautam

I’m a third-year student specializing in Environmental Chemistry
at UTSC. My favourite chemistry course that I’ve taken so far is
CHMC11-Principles of Analytical Instrumentation because it
focused a lot on NMR which is such a strong and fascinating tool
for chemical analysis. Aside from school, I just got back into
reading during the pandemic – I recommend Prisoner of Tehran
by Marina Nemat. I also really enjoy hiking, so now that the
weather is warming up, I’m excited to get back out into the rouge
valley. 

Being a class ambassador for CHMA10 was a really rewarding
and fun experience. The transition to online school was tough for
a lot of us, but even more so for first year students going from
online high school to online university. As class ambassadors, Elif
and I held informal meetings to try and give out some of the tips
we’ve learned during our academic careers and answer any
questions or concerns the first years had about CHMA10,
chemistry, or just UofT in general. I think it was popular among
the students because it was a very relaxed environment where
we all got to talk about our struggles and help each other out. 

If you are interested in being a CHMA10 or CHMA11 class
ambassador, please reach out to Professors Kris Kim and Marco

Zimmer-De Iuliis at kris.kim@utoronto.ca and
m.zimmer.deiuliis@utoronto.ca 
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Writing is a critical skill that we endeavour to foster among all our students whether it be to
strengthen students’ ability to communicate with others, to accurately convey the
significance of research findings, or utilizing the practice as a way to deepen one’s own
understanding of concepts. We are mindful that our students come from all walks of life and
may have experienced a diversity of training in writing and research skills. To help our
students feel prepared to engage in these activities in upper years, our first-year teaching
team introduced new resources and a writing assignment into CHMA10 in Winter 2020. Since
then, the assignment has evolved and is now integrated into all first-year courses, including
CHMA10, CHMA11, and CHMA12. 

The assignment offers students an opportunity to engage in chemistry in a context that
inspires, interests, and motivates them. Currently, CHMA10 students are encouraged to select
a topic and describe the chemistry involved, whether it be discussing the widely employed
industrial applications of a chemical reaction or highlighting the major contributions of the
unheard voices of scientists from BIPOC and other marginalized communities. Before
beginning this research and writing exercise, students engage in a series of self-guided
tutorials and modules that introduce them to important practices, such as how to use
tailored databases and library resources to find relevant research articles, how to give
appropriate credit to authors through references, how to structure the essays, and more. 

Figure 1 shows an example of an outline that’s provided to students to guide them on how to
structure their essays. This is coupled with an example essay that’s color coded to correspond
to each section. Upon submitting their first draft, students next engage in a cornerstone of the
scientific process – the peer-review. Students give and receive feedback on their essays, after
which they must reflect on the comments provided and submit a final essay. 

Building on the skills and experiences gained in
CHMA10, students continue to strengthen their writing
skills in CHMA11 and CHMA12, but with a slightly
different approach. Students can continue researching
and writing about a topic that interests them, however,
they will now write about a specific challenge that
researchers currently face and reference works that
offer potential solutions or alternatives that address
the challenge. Writing in the sciences is not just about
“writing”; there are numerous other skills that are
employed as part of the writing process, that vary from
researching and referencing findings presented by
peers to engaging in discourse on topics through the
peer-review process. 

Figure 1:
Outline of essay
structure that’s
provided to
students
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This assignment introduces students to the wide array of experiences involved
with writing in the sciences, preparing them to contribute to groundbreaking
research and discussions happening throughout UofT. 

We offered students a chance to share their confidence levels across these
various skills before they started the assignment and after completing the
assignment. Figure 2 (below) shows some preliminary results across our first-year
courses. In general, a higher number of students express that they “strongly
agree” or “agree” with statements related to their confidence in writing in the
sciences, with reading scientific articles, conducting literature searches, and
providing feedback to their peers after having gone through the training that the
assignment offers. 

 
Figure 2: Student responses on surveys facilitated before and after completing the writing assignment.

Questions are depicted above each graph. The same questions were asked on both pre- and post-assignment
surveys. Pre-assignment survey responses are indicated in blue (N > 2000). Post-assignment survey responses are

indicated in orange (N > 700). 
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On March 15th, EPSA, GCSA, and ESS celebrated World Environment Day by hosting an Open
Discussion Panel with a focus on “Everyday Acts of Improving the Sustainability of Our Lifestyles”.
Panelists included UTSC Professor Matthew Hoffmann, Abhishek Thyagarajan From Toronto350, and
Lee Adamson From Green Neighbours Network. 

While the panel focused more on individual action, there has been a push for sustainability both
internally at the University by the community and externally, as UofT seeks to position itself as a
global leader. UofT announced its divestment from fossil fuels last fall (Kalvapalle, 2021), and the
Sustainability Office at UTSC recently hosted a Knowledge Café on March 23rd discussing UTSC
projects such as the UTSC Greenhouse Reduction Plan and Landscape and Public Realm Masterplan
(SDG Knowledge Café at UTSC, 2022).

Sustainability at U of T

PRESIDENT’S ADVISORY COMMITTEE

Engage 1000 students per year on CLL projects
on campus
Global leadership in sustainability operational
standards
Signature sustainability projects

Engage 5000 students per year on AOC
projects in the community
Develop sustainability oriented community
engaged learning (CEL) principles
Sustainability a priority in CEL courses

One of the main driving forces for sustainability at
UofT has been the President’s Advisory
Committee on the Environment, Climate Change,
and Sustainability (CECCS). It was formed in 2019
to make sustainability a key component of the
University of Toronto identity, to achieve
international leadership in the integration of
operational and academic sustainability, and to
coordinate disparate sustainability activities
across the three campuses. Dr. James MacLellan
from the DPES community currently sits on the
committee. Work is mainly done through three
subcommittees: Campus as a Living Lab (CLL),
Agent of Change in the Community (AOC), and
Curriculum Innovation (CI). 

Long-term goals include:
CLL

AOC

Sustainability curriculum pathways for
every undergraduate student
Sustainability community of practice for U
of T faculty

Sustainability as key component of U of T
identity
International leadership in operational and
academic sustainability
Coordination of disparate sustainability
activities

CI

Overall

Read the full 2020 report: https://live-
presidents-office.pantheonsite.io/wp-
content/uploads/2021/12/2020-CECCS-Annual-
Report.pdf 

SDGS @ UOF T
The SDGs @ UofT initiative is an Institutional
Strategic Initiative (ISI) under development to
catalyze research on sustainable development
at the University. The initiative aims to build
on existing research initiatives, form new
interdisciplinary and global partnerships, and
produce a map for advancing the 17
Sustainable Development Goals (SDG) set
forth by the United Nations at U of T. 
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Virtual Engagement session signup:
https://forms.office.com/Pages/ResponsePag
e.aspx?
id=JsKqeAMvTUuQN7RtVsVSEMPuUxbaSw1Nu
VVLY4x7fslUMVRQR1JDTExZNlhFOTg4QzRIWk
M3MzJXVC4u 

Public consultation form:
https://forms.office.com/Pages/ResponsePag
e.aspx?
id=JsKqeAMvTUuQN7RtVsVSEMPuUxbaSw1Nu
VVLY4x7fslUQlRCUzkxVk9ORVI3ODkyUE5US0c
5V0hKQy4u 

Website: https://sdg.utoronto.ca/ 

The 17 SDGs cover widespread issues including
poverty, gender equity, and the environment
and call for global partnership towards a
better future by 2030. The team currently
consists of a Steering Committee and Student
Committee from all three campuses supported
by Nicoda Foster, Associate Director of
Sustainable Development. Members from
UTSC include Dr. Irena Creed, Vice-Principal
Research and Innovation, Dr. Marney Issac
from DPES and Department of Global
Development Studies, and Dr. Marc Cadotte
from the Department of Biological Sciences
who is one of the co-leads.

On Thursday March 31st, 2022, a virtual
engagement session with institution leaders,
faculty, staff, and students was held to review
and discuss a draft proposal for the SDG ISI.
There will be a series of engagement sessions
to gather feedback on the proposed priority
areas and research agenda outlined, gain
broad support for the SDGs @ UofT initiative
and identify synergies and opportunities for
alignment between this initiative and other
priority areas/research agendas across the Tri-
campus. Another virtual engagement session
co-facilitated by the Steering Committee and
Student Advisory Committee is scheduled to
take place on April 19th. The community is
also invited to share their input by filling out
the public consultation form.

ADAMS SUSTAINABILITY 
CELEBRATION

Adams Sustainability Innovation Prize: This
annual competition offered $25,500 in prizes
to recognize, reward and accelerate U of T’s
most innovative sustainability ideas. 
Adams Sustainability Student Grant: As part
of the celebration, CECCS offered multiple
student grants ($15,000 in total). 
Adams Sustainability Faculty Grant: There
were 3 grants of $5,000 each available for
faculty members or instructors committed to
integrating sustainability principles and
content into their coursework. 

Apr. 6 - Creating a Community of Practice on
Sustainability across U of T Campus, 11:00-

12:00
Apr. 9 - The Role of Youth in Sustainability

10:00-11:30 (Sustainable Engineers
Association, Student-Initiated Panel)

The second annual Adams Sustainability
Celebration was held this year between Feb 2022
- Apr 2022 and is one of the initiatives hosted by
CECCS and is a tribute to the growing community
of sustainability-minded students, faculty, and
staff at UofT. The online event series featured
live panel sessions, student group exhibits and
showcases about CECCS activities. 

The Innovation Prize Pitch Competition & Awards
Ceremony was held on March 31st and included
awards for:

Upcoming events:

 
Calendar & Registration:

https://web.cvent.com/event/6626909e-8801-
4afe-8755-45a46ead4515/summary

 
Sources:
Kalvapalle, R. (2021, October 27). U of T to divest from fossil
fuel investments, create climate-positive campus. University
of Toronto News. Retrieved March 25, 2022, from
https://www.utoronto.ca/news/u-t-divest-fossil-fuel-
investments-create-climate-positive-campus 
SDG Knowledge Café at UTSC. (2022, March 23). Retrieved
March 25, 2022, from
https://www.utsc.utoronto.ca/webapps/webforms/feeds/disp
layDetails?id=3&event_id=3934+ 
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F R O M  T H E  T R A C E S  C E N T R E :
I N S T R U M E N T  F E A T U R E

X-ray crystallography is the prime technique for determining the 3D structure of chemical and
biochemical compounds, providing the conformation of the molecules in the crystal in addition to their
configuration. X-ray crystallography uses the principles of X-ray diffraction (XRD) to analyze the samples.
The basic patterns generated in X-ray crystallography are single stills of 2D diffraction patterns scanned
in multiple directions. These diffraction patterns are then pieced together and refined multiple times so
that they assist in the determination of the molecular structure of the sample. Samples can be organic, or
inorganic, small or very large and complex molecules, including DNA.

TRACES houses a benchtop crystallography instrument designed to enable more widespread use of
crystallography in the wider university community, in the same way that NMR and mass spectrometry
have become commonplace. The instrument features automatic data collection, and refinement to
determine crystal structure. The advantages to this system is to allow the possibility of non-experts using
an XRD and determining a crystal structure.

X - R A Y  C R Y S T A L L O G R A P H Y

The purer your sample, the better
results. Crystals grow from saturated
solutions that are close to the critical
point of nucleation. 
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1 . C r y s t a l  G r o w t h 2 . M o u n t i n g  C r y s t a l

Isolate suitable crystals. Scoop up the desired
crystal so that it is in the center of the
MicroGripper aperture and use an adhesive to
bind the crystal.

X - R A Y  C R Y S T A L L O G R A P H Y :  A  F E W  S I M P L E  S T E P S



F R O M  T H E  T R A C E S  C E N T R E

After data collection is complete, the SMART X2S solves the
structure. Atoms are assigned using rigorous geometry
checks and rigid-bond tests of thermal parameters. The
results are then verified against International Union of
Crystallography standards.

X - R A Y  C R Y S T A L L O G R A P H Y :  A  F E W  S I M P L E  S T E P S

3 .  E n t e r  t h e  ' e x p e c t e d '  f o r m u l a
If the formula is present and valid, a green check
mark will appear. 

4 .  L o a d  t h e  s a m p l e

5 .  C o n f i r m a t i o n  o f  c r y s t a l  s t r u c t u r e
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C O N T E S T  O F  T H E  M O N T H

Who is credited with ‘discovering’ the first x-ray
crystal structure of DNA?
What is the FULL name of the single crystal
diffractometer in TRACES?
What is the name of the ‘expected chemical
formula’? (Hint CHMC31)

Contest open to individuals who have not won a
prize.
X RAY Questions

C O N G R A T U L A T I O N S  T O  O U R  J A N U A R Y  T R A C E S
C O N T E S T  W I N N E R  -  Q U S A I  H A S S A N

F I R S T  3  P E O P L E  T O

A N S W E R  T H E  X R A Y

Q U E S T O N S  W I N  A

T R A C E S  B E A N I E

E M A I L  A N S W E R S  T O  T O N Y

A D A M O

t o n y . a d a m o @ u t o r o n t o . c a

F R O M  T H E  T R A C E S  C E N T R E
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connect with
us

@csuforu

The Chemistry
Society at UTSC

https://www.instagram.com/csuforu/?hl=en
https://m.facebook.com/CSUforU/


D P E S  P R O G R A M S  S U M M A R Y

C H E M I S T R Y
Chemistry Specialist
Chemistry Major
Biochemistry Major
Biological Chemistry Specialist
Environmental Chemistry Specialist
Environmental Chemistry Major

E N V I R O N M E N T A L  S C I E N C E  

Environmental Biology Specialist
Environmental Geoscience Specialist
Environmental Physics Specialist
Environmental Science Major
Environmental Science Minor
Natural Sciences and Environmental
Management Minor

E N V I R O N M E N T A L  S T U D I E S  

Environmental Studies Major

P H Y S I C S  A N D  A S T R O P H Y S I C S  

Physics and Astrophysics Specialist

Physics and Astrophysics Major

Physical and Mathematical Sciences

Specialist

Physical Sciences Major

C O - O P  

Chemistry Specialist - Coop
Chemistry Major - Coop
Biochemistry Major - Coop
Biological Chemistry Specialist – Coop
Environmental Chemistry Specialist –
Coop
Environmental Biology Specialist-Coop
Environmental Geoscience Specialist-
Coop
Environmental Physics Specialist- Coop
Environmental Science Major-Coop

C O M B I N E D  D E G R E E  P R O G R A M S

HONOURS BACHELOR OF SCIENCE / MASTER OF ENGINEERING

HONOURS BACHELOR OF SCIENCE / MASTER OF ENVIRONMENTAL SCIENCE

HONOURS BACHELOR OF SCIENCE OR HONOURS BACHELOR OF ARTS / MASTER
OF TEACHING

TOTAL PROGRAMS: 17 

COOP PROGRAMS: 9 COMBINED DEGREE PROGRAMS: 3
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anna.galang@mail.utoronto.ca

sh.dalili@utoronto.ca 

E D I T O R S :

D R .  S H A D I  
D A L I L I

A N N A
G A L A N G
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