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You are cordially invited to a end the 46th College
Chemistry Canada Conference, May 24 ‐ May 26,
2019, at Camosun College, Lansdowne Campus in
Victoria, BC. The theme for the 2019 C3 Conference
is “The Art of Chemisty”.
Registra on is available for the full conference only.
Click here for online registra on. Early registra on
rates apply un l March 31, 2019.
Presenta ons are invited from everyone in the
teaching community ‐ the following are some ideas
for poten al topics:


Crea ve Educa on Ideas: The Bigger Picture



Shi s and Deltas: Chemical Educa on for the
2020's



Green and Sustainable Educa on



Bringing Chemistry to Life: Applied Learning

Deadline for abstract submission is April 30, 2019.
Click here for abstract submission.
Visit the conference website for informa on about
the conference program, op onal ac vi es, accom‐
moda on, and conference sponsorship. Some of
the op onal ac vi es include whale watching, tour
of Ocean Networks Canada, and a guided tour of
Victoria on scooters.
Conference Organizers:
John Lee
Andrea Fong
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COLLEGE CHEMISTRY CANADA 2019 CONFERENCE PLENARY SPEAKER
Dr. Peter Mahaﬀy
Professor of Chemistry and Co‐director of King's Centre for Visualiza on in Science (KCVS) ,
The King’s University, Edmonton
Peter Mahaﬀy is Professor of Chemistry at the King’s University in Edmonton, Canada and co‐
director of the King’s Centre for Visualiza on in Science (www.kcvs.ca), which provides digital learn‐
ing resources used by over 750,000 students, educators and the public from over 100 countries each
year. His current research and professional work is at the interfaces of chemistry educa on, the us‐
es of interac ve technological tools to facilitate the learning of science, sustainability/green chemis‐
try, chemical safety and security, and the responsible uses of chemistry.
Peter recently completed six years of service as chair of the Interna onal Union of Pure & Applied
Chemistry’s (IUPAC) Commi ee on Chemistry Educa on (CCE), where he co‐facilitated the process
to obtain UN designa on of 2011 as the Interna onal Year of Chemistry and served on the IYC‐2011
Management Commi ee. He was a charter member of the Interna onal Council of Science (ICSU) Commi ee on Freedom and
Responsibility in the Conduct of Science, and served on the temporary working group on educa on and outreach for the Organi‐
za on for the Prohibi on of Chemical Weapons (OPCW), which received the Nobel Peace Prize in 2013.
Peter has over 45 refereed publica ons in science and science educa on, and presented 80 plenary, keynote or invited lectures
and numerous workshops to scien sts, educators, and the public on six con nents in the past six years. He has received na onal
and interna onal awards for his work in chemistry educa on and science communica on.
Also connected to Peter’s work is a call for papers for a 2019 special issue in the Journal of Chemical Educa on on the
topic "Reimagining Chemistry Educa on: Systems Thinking, Green & Sustainable Chemistry". Click here for details.

CREATIVE CHEMIST’S TEACHING APPROACH CRYSTALLIZES IN NATIONAL AWARD
Twenty‐four years ago, Sharon Brewer (seen in the picture below) swore to herself that if she ever stopped refreshing course con‐
tent and dreaming up new, exci ng labs, it was me to call it quits. Now, as her chemistry students examine e‐cigare e ﬂuid in an
analy cal chemistry lab, Brewer knows keeping content relevant and mely is key to engagement.
“I always promised myself to never teach the exact same content year a er year. Every summer I try
to develop new labs and change things up. If I ever stop wan ng to update content to make things
relevant to students, I’m done teaching. Once you get students interested, that’s when the real learn‐
ing happens,” she said.
While she prides herself on keeping content fresh, it is o en quite challenging. Zeroing in on and se‐
lec ng an addi on to course content can be diﬃcult.
“Because there are so many unique and exci ng op ons out there, making it do‐able and realis c for
myself with me constraints in labs can be challenging.”
But what exactly does it mean to stay current with chemistry?
Brewer makes it a priority to include labs that require students to analyze things they eat, or products they come into contact with
on a daily basis. For instance, students are tasked with analyzing dried mushrooms and must develop a method to separate com‐
ponents in an alcoholic spirit sample.
Members of the na onal chemistry community have taken no ce of Brewer’s accomplishments. Last spring, she was awarded the
College Chemistry Canada (C3) Award in Chemical Educa on. The organiza on recognizes people who make substan al contribu‐
ons to chemical educa on at the college or university level. Brewer was surprised to hear the news, but knows her suppor ve
department recognizes the importance of staying current. That helped enormously in her winning the award.
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With every lab and in curriculum development, Brewer makes it a priority to encourage and inspire ac ve problem‐solving and
cri cal thinking in the classroom.
“That’s what I like about chemistry and that’s what I try and encourage students to appreciate. It’s simply the most fun part about
teaching. Teaching is never easy for me, but when you get them interested, or excited, it’s just the best thing in the world,” she
said.
The chemistry department’s work reaches beyond the conﬁnes of TRU. They hold yearly mee ngs with area high school teachers
and organize the TRU chemistry contest which includes a day camp that shows students an exci ng side of chemistry they would‐
n’t normally be exposed to.
A highlight of Brewer’s research has been crea ng a teaching resource developed with colleague Bruno Cinel called the BC Inte‐
grated Laboratory Network (BC‐ILN). The BC‐ILN allows smaller ins tu ons to send samples to the TRU labs ou i ed with more
advanced analy cal equipment and test those samples remotely.
“We have the ability to share these instruments over the Internet for teaching purposes. Now students at other smaller ins tu‐
ons or high schools who wouldn’t normally have access, can have it. They send the samples, we put it in an autosampler and they
control the analysis from where they are. It’s really been a ton of fun to provide access and do research on its impact,” Brewer
said.
Her rewarding teaching career started with a once‐in‐a‐life me chance when she was in graduate school at Carleton University.
She had the opportunity to develop a third‐year chemistry course and teach it–as a teacher’s assistant.
“It was fun, but also terrifying! A lot of my students were older than I was, but I loved teaching. I thought it was such a great expe‐
rience because I got to teach something I had developed. That absolutely cemented my career direc on,” Brewer said.
As for advice for the teachers of tomorrow, Brewer said it’s important to be kind to yourself.
“Think about your audience. Do your best, reﬂect and evaluate your teaching later. Don’t be too hard on yourself, because we all
have to start somewhere,” she said.
This ar cle was previously published in Inside TRU newsroom story . It is republished here with permission.

UNIVERSAL DESIGN FOR LEARNING IN THE LAB: GIVING STUDENTS CHOICE IN
LAB ASSESSMENT TYPE
Kelly Resmer (kelly.resmer@msvu.ca), Mount Saint Vincent University , Halifax, NS.
Universal Design for Learning (UDL) is a set of principles that taps into brain networks of recog‐
ni on, strategic and aﬀec ve domains to engage the why, what and how of learning1. UDL has
three guiding principles; students should be provided with mul ple means of 1) representa‐
on, 2) ac on, and 3) expression and engagement1. Within those three principles is a set of
nine guidelines and 33 checkpoints. Incorpora ng aspects of UDL can help provide op ons and
support to accommodate a variety of learners. Here, I’ll discuss how I incorporate into my un‐
dergraduate lab checkpoint 7.1, ‘Op mize individual choice and autonomy’ by giving students
choice on their lab assessments.
In a small lab sec on of less than 15 students, oﬀering students a choice on lab assessments is possible. A er comple ng the
experiment, students can submit one of three possible summa ve assessments to demonstrate their understanding. The
choices are to submit a wri en lab report, an oral lab report or a conference style poster (electronically). I point out that these
are authen c assessments since o en scien sts present their research ﬁndings in journal ar cles or at conferences with post‐
er or oral presenta ons. For all the assessment types, detailed grading rubrics are provided in advance so grade expecta ons
were clearly communicated.
A wri en formal lab report is an op on for a lab assessment since chemistry students are very familiar with this form of com‐
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UNIVERSAL DESIGN FOR LEARNING IN THE LAB ‐ con nued
munica on and some students prefer wri ng their results to demonstrate their understanding. The oral lab report op on
involves students communica ng their understanding to the instructor in a one on one session. To facilitate this, I use
Doodle poll (Doodle.com) where I populate the mee ng mes with mes that work for my schedule. Students then pick
the me that works for them and we meet in my oﬃce. Some students chose to do a PowerPoint presenta on followed
by ques ons, while other students just bring copies of their graphs, calcula ons and discuss their experiment. Finally, for
the poster assessment, students are provided with a website with poster templates2. We discuss early in the term what
features make a good poster and what to avoid when crea ng a poster.
Overall, oﬀering choice to students on how they will be assessed leads to students feeling more connected to their learn‐
ing and increases engagement1. Students are submi ng work that they are most conﬁdent in. Further, the variety of re‐
port‐types makes grading enjoyable.
References and Resources
1. CAST. Universal Design for Learning Guidelines version 2.2. http://udlguidelines.cast.org (accessed January 28, 2019). For research on offering student choice see: http://udlguidelines.cast.org/engagement/recruiting-interest/choice-autonomy/choice-autonomy-research.
2. Purrington, C. Designing Conference Posters, 2018 https://colinpurrington.com/tips/poster-design (accessed January 28, 2019).
3. CAST Professional learning. Top 10 UDL Tips for Assessment. http://castprofessionallearning.org/project/top-10-udl-tips-for-assessment/
(accessed January 28, 2019) – this provides an excellent checklist to consult with designing assessment activities, many additional resources in
this website, it’s worth checking out.

LATEST FROM THE LITERATURE
Sudhir B. Abhyankar (sudhir@grenfell.mun.ca), Memorial University of Newfoundland, Corner
Brook, NL.
This year marks the 150th anniversary of Dmitri Mendeleev ﬁrst arranging the known elements into
an orderly system based on their proper es. Chemists and physicists from across the world gathered
in Paris on Jan. 29, 2019 to oﬃcially launch the Interna onal Year of the Periodic Table (IYPT). Laura
Howes’ ar cle in the Chemical and Engineering News, January 30, 2019, volume 97, issue 5, describes
the numerous events that took place in Paris. Keynote speaker and Nobel Laureate, Ben Feringa,
touched on a theme shared among many of the talks at the IYPT opening ceremony: the importance
of interna onal collabora on. Chemists “have a universal language using the elements and mole‐
cules,” he explained. “We have no borders.”
The importance of student‐training to carry out chemistry outreach ac vi es is described in an online publica on: Date (Web):
January 29, 2019, by Jus n Pra and Ellen Yezierski tled “Goodwill without Guidance: College Student Outreach Prac oner
Training” DOI: 10.1021/acs.jchemed.8b00882. Results of the study indicate li le involvement from chapter advisors, widespread
prac ce of “winging it” or using trial and error when teaching children, and li le training overall. Comparisons to Cogni ve Ap‐
pren ceship Theory show a primary emphasis on modeling and coaching, with li le metacogni ve considera ons. Implica ons
for outreach teaching and training (for both prac oners and na onal chemistry organiza ons) are presented in light of these
ﬁndings. The ar cle will be published soon in the Journal of Chemical Educa on.
Beier et. al. have explored the eﬀec veness of project‐based learning (PjBL) courses on student a tudes, major choice, and ca‐
reer aspira ons in science, technology, engineering, and mathema cs (STEM). They found that engaging in at least one project‐
based course during the ﬁrst four semesters aﬀected student percep ons of STEM skills, percep ons of the u lity value of par c‐
ipa ng in STEM courses, and STEM career aspira ons. The ar cle is published in the Journal of Research in Science Teaching, pag‐
es 3‐23 volume 56, issue 2, January 2019.
In the ar cle tled “Who produces knowledge? Transforming undergraduate students’ views of science through par cipatory
ac on research, published in Science Educa on, volume 102, issue 6 [h ps://doi.org/10.1002/sce.21453], Weinberg, Tro and
McMeeking highlight the Undergraduate Research Experiences (UREs), which include interdisciplinary, engagement‐oriented,

Page 5

LATEST FROM THE LITERATURE ‐ con nued

VOLUME 42, ISSUE 1

and collabora ve experiences, that have the poten al to beneﬁt students in unique ways. Findings of the study emphasize par ci‐
pants’ altered views of the respec ve roles of academic researchers and community members in genera ng knowledge, the value
of interdisciplinary research, and the poten al of innova ve UREs to foster posi ve change—in academic and community con‐
texts.
In recent years, researchers have worked diligently to iden fy more eﬀec ve means of facilita ng student learning. Some promis‐
ing pedagogical techniques that have emerged include the ﬂipped‐class model and test‐enhanced learning. These pedagogical
strategies have been incorporated into a mul touch book. A mul touch book is a dynamic pla orm that allows instructors to
combine text, videos, interac ve ﬁgures, and quizzes into an electronic book. A mul touch book was created and implemented in
an organic‐chemistry sequence. The mul touch book described in this report tled “Using a Mul touch Book to Enhance the Stu‐
dent Experience in Organic Chemistry” presented the course material in a manner that more eﬀec vely matched the students’
learning preferences, which led to a higher level of usage than the tradi onal textbook. Complete descrip on of the prepara on
and use of this book can be found: Publica on Date (Web): January 25, 2019 DOI: 10.1021 acs.jchemed.8b00703, and the ar cle
will be published soon in the Journal of Chemical Educa on.
In a report published in Chemistry World, 5th December 2018, David Bradley reports that the world record for the longest carbon
‐carbon bond has been broken. Un l March 2018, Peter Schreiner’s team at the Justus Liebig University Giessen, Germany, had
held the record for longest carbon–carbon bond since 2011 with a 170 pm alkane bond. Their record was toppled by Yusuke Ishi‐
gaki and Takanori Suzuki of Hokkaido University and their colleagues with a carbon–carbon bond in a dispiro
(dibenzocycloheptatriene) that was 10 pm longer, making it 1.2 mes the length of a conven onal alkane bond.
Now, Xu‐Qiong Xiao and his team at Hangzhou Normal University, China, have synthesized a series of 1,2‐diamino‐o‐carboranes
that have carbon–carbon bonds in their inner cluster that range from 163 pm to just over 193 pm. The original paper can be
found in : X‐Q Xiao et. al., Angewandte Chemie Interna onal Edi on, 2018, DOI: 10.1002/anie.201812555 .
S eﬀ, Werner, Fink and Meador examine the eﬀec veness of adding an online component to the general chemistry laboratory in
which students view pre‐laboratory instruc onal materials through online videos prior to comple ng general chemistry laborato‐
ry ac vi es. The results of their study suggest that online pre‐lecture videos have signiﬁcant poten al for improving student
learning in the general chemistry laboratory and for reducing demand on ins tu onal resources for associated courses. Their
work is published in Journal of Chemical Educa on, 2018, 95, 8, 1260‐1266.
And ﬁnally, a report released by the United States Na onal Ins tute of Standards and Technology (NIST), on 21st May 2018, and
tled “A Turning Point for Humanity: Redeﬁning the World’s Measurement System” outlines the major changes to the SI system.
Three of the units, the kilogram (mass), the ampere (electric current) and the kelvin (temperature) were redeﬁned. This has
made them more precise and easier to measure around the world. The report also includes an informa ve brief history of SI.

KNOWLEDGE AND SKILL OF TERTIARY CHEMISTRY EDUCATORS
Carl Doige (cdoige@okanagan.bc.ca), Okanagan College, Vernon, BC.
Teaching is a challenging and nuanced social ac vity, which unfolds in the complex dynamics of a class‐
room. Eﬀec ve college/university teaching requires that the instructor interweave many diﬀerent lev‐
els of knowledge including content and pedagogy.
The instructor needs not only a clear understanding of the content appropriate to the level that is be‐
ing taught, but must also have a deeper knowledge of the fundamentals which cons tutes the disci‐
pline. Without such an understanding, the instructor may misguide students and this, in turn, could
result in students facing learning challenges and possibly developing misconcep ons about the content
area.
The instructor must also have some mastery of pedagogy; that is, the instructor should be aware of current theories on how stu‐
dents learn and be able to implement a number of strategies for content delivery, classroom management, assessment, and eval‐
ua on. In the mid 1980’s, Shulman1 proposed that instructors’ mastery of content and pedagogy do not occur in isola on and that
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KNOWLEDGE AND SKILL—con nued
experienced instructors develop a mastery of a specialized knowledge, which he referred to as pedagogical content knowledge
(PCK). This knowledge includes insights on how to transform the content in a way that it can be learnt by a novice. It would
include “the most powerful analogies, illustra ons, examples, explana ons, and demonstra ons”1. PCK brings with it an aware‐
ness of content areas which are likely to be diﬃcult for students and also an awareness of strategies to overcome these diﬃcul‐
es. This knowledge is specialized in that it is not necessarily available to the content expert or pedagogy expert.
Research suggests, however, that many instructors are not aware of their own specialized knowledge as it is developed tacitly
and is transformed into prac ce in an unconscious manner. This situa on can have serious eﬀects in terms of succession train‐
ing. Experienced and eﬀec ve instructors may re re without the opportunity to pass on their PCK – and new instructors must
develop this knowledge from scratch. While this situa on is not unique to chemistry educa on, Bucat2, in his 2004 publica on,
laments that this is a form of ‘professional amnesia’ and calls for the chemistry educa on community to systema cally create
and document a pool of PCK.
Over the past three decades educa onal researchers have tweaked and debated Shulman’s original ideas. As a result of a
worldwide PCK summit in 2012 (described in Neumann et. al. 2018 review3), a consensus model for PDK was published in 2015,
and a number of research tools have been developed to probe and document teachers’ professional knowledge and skills. Of
par cular import are the research instruments, ﬁrst published in 2004, referred to as Content Representa ons (CoRes) and Ped‐
agogical and Professional –experiences Reperetoires (PAP‐eRs)4. CoRes are a series of ques ons designed to draw‐out and char‐
acterize a teaching strategy for a ‘big idea’, while the PAP‐eRs capture speciﬁc examples of classroom prac ce. Examples of
CoRe ques ons include5:





Iden fy one ‘big idea’ or topic that you teach.
What is most important for students to know about this idea?
What do you know about students’ thinking that inﬂuences your teaching of this idea?
How will you ascertain students’ understanding or confusion around this idea a er teaching?

Most of the focus of PCK research has been on the explora on of science teaching at the primary, and par cularly the second‐
ary level, with the aim of characterizing expert‐teaching and assist with professional development and the training of pre‐
service teachers6. Much less has been reported about teaching at the ter ary using a PDK framework, although in the context of
chemistry educa on, a few studies have been reported on the PDK of chemistry professors in connec on to topics such as the
amount of substance7, quantum mechanics8, and organic chemistry9.
Given that there are key diﬀerences between teaching at the secondary versus ter ary level, it has been suggested that the ap‐
plicability of the PDK model to ter ary context be more thoroughly inves gated6. Some of the diﬀerences include the fact that
ter ary science teachers have advanced graduate training and will likely have developed a deeper content knowledge, at least
in some areas, than secondary teachers. This is contrasted by the fact that secondary teachers will have experienced explicit
training in pedagogical theory, teaching strategies and knowledge of student diﬃcul es. Such training is typically absent in the
career trajectory of most ter ary teachers. Further, it should be noted that the student‐contact me (from classroom, extracur‐
ricular sports and clubs) is structured diﬀerently in the two contexts.
Two recent publica ons from an Australian group have probed more deeply the characteris cs of PDK for ter ary chemistry
professors. In the ﬁrst publica on5, chemistry educators from 25 diﬀerent ins tu ons par cipated in a series of workshops
where they responded to CoRe ques ons, either individually or in small groups. Analysis of the responses produced 19 subtop‐
ics commonly taught in chemistry, each with associated teaching strategies, possible student diﬃcul es and assessment strate‐
gies. The data has been shared in a highly searchable and freely accessed website: h p://chemnet.edu.au/chem‐pck).
The second publica on6 applied the CoRe ques ons to ten expert ter ary chemistry teachers. The goal was to extract and iden‐
fy signposts of expert teacher professional knowledge and skill. These signposts include:



Exper se in seeking and receiving feedback from students and encouraging ac ve engagement,
Awareness of the importance of an increased focus on concepts and reducing content,
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Development of personal classroom strategies from experience, and
Purposeful reﬂec ve prac ce and the willingness to adapt teaching approaches.

It should be apparent that, collec vely, these two publica ons are enac ng the earlier recommenda on by Bucat2 of a system‐
a c development of a pool of PDK to support chemistry teaching across the genera ons.
Par cipants of C3 conferences and readers of this newsle er no doubt place high priority on advancing their own professional
development with the goal of suppor ng the op mum learning for their students. Exploring and improving one’s own PCK will
predictably have beneﬁcial outcomes. While the CoRe ques ons were developed as research tools, they are readily available
from the research studies5,7, and can serve as a framework for personal reﬂec ve prac ce. Importantly, this is consistent with
the last of signposts related to expert teacher professional knowledge and skills men oned above.
References
1.
2.
3.
4.
5.
6.
7.
8.
9.
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Schultz, M., Lawrie, G.A. Bailey, C.H., & Dargaville, B.L. (2018). Characteriza on of teacher professional knowledge and skill through con‐
tent representa ons from ter ary chemistry educators. Chemistry Educa on Research and Prac ce, 19, 508‐519.
Lawrie, G.A, Schultz, M., Bailey, C., & Dargaville, B.L. (2019). Personal journeys of teachers: an inves ga on of the development of teach‐
er professional knowledge and skill by expert ter ary chemistry teachers. Chemistry Educa on Research and Prac ce, 20, 132‐145.
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THE PRESIDENT’S MESSAGE
Dear C3 colleagues,
Happy New Year – Gung Hay Fat Choy! I hope your term is going well. A quick reminder that we have the nomina ons open for
the C3 Educator’s Award and Student Award. Please ﬁnd the me to recognize the eﬀorts of our col‐
leagues and students.
From my short winter break, I read a few chapters of “Learn Be er” by Ulrich Boser. You can ﬁnd this
book in your local library or even your ins tute. I found this to be a good read as it details the process of
learning in whatever your life stage is. There are some great strategies for students and instructors.
If the you missed the news, Paula Hawryssz (NAIT) is our President‐Elect and will be beginning her term
this June, 2019. You can get to know Paula with ‘Top Ten Ques ons’ ar cle in this newsle er. Don’t
forget this is your college chemistry community newsle er and any submissions or ideas are welcome.
Time goes by fast and we are approaching our 2019 conference at Camosun College in ‘mild weather’ Victoria. Please check the
C3 newsle er/webpage for updates and registra on informa on. I hope to see many of you there in May for another set of C3
memories.
All the best, Jimmy
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T H E T O P T E N W I T H … PA U L A H AW R Y S Z

Get to know your President‐Elect. Jimmy Lowe sent ques ons to President‐Elect, Paula Hawrysz . Paula responded to 11 ques‐
ons to get the bonus mark.
1.

What mo vates you to work at NAIT? The students – most days. I truly enjoy inter‐
ac ng with young people. Teaching them chemistry, a subject I’m passionate about, is a
huge bonus.

2.

What makes a workplace healthy? My ﬁrst thought: more veggies and exercise but ‐
Independent thinking, learning and expression with a willingness and openness for collab‐
ora on, coopera on and acceptance.

3.

One way to make mee ngs be er: Prepara on of an agenda, staying on task and al‐
lowing for par cipa on and freedom of expression. But mostly brownies.

4.

Describe the big ‘a‐ha’ moment one of your students had. You shouldn’t pick up a beak‐
er of boiling water from a hotplate using paper towel (this was just this last week).

5.

The future of post‐secondary educa on is … I’m not sure how to answer this – long and
prosperous?

6.

Why did you get involved with C3? The people/membership. Mee ng and interac ng
with like minded people. The C3 community diversity and their openness to share and
accept. And the conferences that make it all come together.

Paula Hawrysz (center)
with Laura Lucan and
Jimmy Lowe

7.

What lesson has organizing a C3 conference taught you? Like a wedding, 60% is about
the food and the fun. That and you need a really good organizing team.

8.

What is a course/class you would like to take? I would like to learn how to do metalsmithing.

9.

Do you have a non‐work related passion or hobby? What is it? I am at a point in my life where my children are
grown and I am able to explore many diﬀerent things. My current passion is learning to play hockey. I have been play‐
ing 1‐2 mes a week for about 5 months and the thrill never goes away.

10.

What could you use right now if someone would invent it for you? Some days there is no me for crea ve thinking.

11.

What inspires you the most? I ﬁnd inspira on in many things – my family, my friends, my students, my colleagues.
Every day is diﬀerent and presents new challenges and experiences I am always grateful for the inﬂuences that are
around me.
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