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Abstract:

Physics is the most fundamental of sciences, so learning it can be a challenge, 
especially online. 

However, a fully-online asynchronous delivery mode can offer some 
advantages, especially for quickly-developing fields such as subatomic 
physics and astrophysics, whose active research communities often offer 
extensive educational resources online.

Asynchronous online delivery also allows for more diversity and accessibility 
engaging a wider group of students, and for more time on hands-on activities 
such as research projects and virtual labs. 

The talk will outline the structure of three online courses, Astronomy, 
Astrophysics and Subatomic Physics, at Memorial University, and share tips 
and strategies on course design and delivery accumulated over a decade of 
online teaching
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We acknowledge that the lands on which Memorial University’s campuses are situated are 
in the traditional territories of diverse Indigenous groups, and we acknowledge with respect 
the diverse histories and cultures of the Beothuk, Mi’kmaq, Innu, and Inuit of this province. 
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Vast geography, dispersed 
low-density population

Total population: 525,000,
60% in rural areas

One university - Memorial 
University of Newfoundland,
offering 475 online courses

St. John’s population (Central 
Campus): 114,000 

Corner Brook population 
(Grenfell Campus): 20,000 

26% of Grenfell students are 
Indigenous
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“Higher Ed needs to go on a Zoom diet: Three reasons why swapping out 
face-to-face class meetings for online Zoom class sessions is a spectacularly 
bad idea”, by Joshua Kim, CAUT Bulletin Commentary, December 2020

• Zoom Sucks Energy

• Zoom Is Bad for Lecturing

• ZoomU May Be Good for the Course, but ZoomU Is Bad for the Learner

“Zoom is presenting higher ed with something like a tragedy of the 
commons. Individual instructors benefit from running lots of Zoom classes, 
but if all (or even most) instructors follow this strategy, then all the students 
lose out.”

Commentary / Higher Ed needs to go on a Zoom diet | CAUT
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Pandemic teaching – synchronous remote (Zoom etc) or asynchronous 
fully online?

https://www.caut.ca/bulletin/2020/12/commentary-higher-ed-needs-go-zoom-diet
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Best courses for asynchronous, fully-online delivery:

• No labs

In-person, hands-on labs are irreplaceable. Labs can be remote for emergency 
teaching but only short-term. On the other hand, if real labs are not available 
(astrophysics, nuclear physics), they can be partially simulated online.

• External resources 

Multimedia from publishers, research centres etc.

• Wide audience

Physics majors and minors, education students, medical students, non-degree 
students, part-time students, adult students, students in remote 
communities, international students, etc.

[MUN is affordable: $85 per credit hour, $255 per course.]
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In Progress

Fully Online

Fully Online

Fully-online, asynchronous physics courses at MUN:
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https://www.grenfell.mun.ca/academics-and-research/Pages/school-of-science-and-the-environment/Undergraduate%20Programs/physics/Courses.aspx


Fig. 1, “Community Profile”, Canadian Subatomic Physics Long Range Plan 2017-2021

https://subatomicphysics.ca/
See the joint CINP-IPP 
session June 11, 2021. 

https://subatomicphysics.ca/
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http://skymaps.com/downloads.html
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http://skymaps.com/downloads.html
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Instructional Continuity | Centre for Innovation in Teaching and 
Learning | Memorial University of Newfoundland (mun.ca)

CENTRE FOR INNOVATION IN TEACHING AND LEARNING
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https://citl.mun.ca/TeachingSupport/instructionalcontinuity/index.php
https://citl.mun.ca/
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My Design Strategy:

- Introductory videos

- Digital tools to engage learners

- Consistent weekly structure

- Strict deadlines

- Immediate or rapid feedback

- Frequent tests (note time zones)

- Local knowledge, if relevant

- Emails with subject-relevant news

- Links to optional webinars

- Groups projects, if feasible 

- Chat rooms

S. Barkanova, CAP2021
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Example – course 
structure:

Fall 2020
Schedule for PHYS 2150
(Astronomy)
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If possible – record 
an introduction or 
a short video on the 
subject:

Astronomy 101 in 10 
Minutes w/ Svetlana 
Barkanova – YouTube

Nuclear Physics 101 in 10 
Minutes w/ Svetlana 
Barkanova – YouTube

Particle Physics in 10 
Minutes w/ Svetlana 
Barkanova – YouTube

(From my Acadia time)
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https://www.youtube.com/watch?v=qBYucv9QGdk
https://www.youtube.com/watch?v=krQQfIjn_1Y
https://www.youtube.com/watch?v=CVL-n4VSG6k
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The Particle Adventure
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https://particleadventure.org/
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YouTube Channels: 

Physics Girl - YouTube

Kurzgesagt – In a Nutshell - YouTube

TED-Ed - YouTube

FuseSchool - Global Education - YouTube

CrashCourse - YouTube

Professor Dave Explains - YouTube

Elearnin - YouTube
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https://www.youtube.com/channel/UC7DdEm33SyaTDtWYGO2CwdA
https://www.youtube.com/channel/UCsXVk37bltHxD1rDPwtNM8Q
https://www.youtube.com/channel/UCsooa4yRKGN_zEE8iknghZA
https://www.youtube.com/channel/UCS3wWlfGUijnRIf745lRl2A
https://www.youtube.com/channel/UCX6b17PVsYBQ0ip5gyeme-Q
https://www.youtube.com/channel/UC0cd_-e49hZpWLH3UIwoWRA
https://www.youtube.com/channel/UCP6AOyxqVxfAcnQLx-9MLzg
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Muin and the Seven Bird Hunters (English) - YouTube
S. Barkanova, CAP2021

Activity example: Read or watch “Muin and the Seven Bird Hunters” (Muin aqq
L’uiknek Te’sijik Ntuksuinu’k) story and match the birds with the stars on the sky:

https://www.youtube.com/watch?v=3GBycod3qC0
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Stellarium Astronomy Software – Inuit Starlore
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http://stellarium.org/
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PHYS 2400 Homework Submission Example:
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Share News - Example:

“SpaceX launches 60 new Starlink internet satellites into orbit, misses rocket 
landing”, Feb. 16, 2021, space.com 

“The Night Sky Will Never Be the Same: Elon Musk’s plan for worldwide internet 
has sent bright artificial, lights streaking through the dark”, Feb. 6, 2021, 
theatlantic.com 

Starlink satellites streak through 
images captured by a telescope in 
Chile.NSF’S NATIONAL OPTICAL-
INFRARED ASTRONOMY RESEARCH 
LABORATORY / CTIO / AURA / DELVE)
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Summary and Conclusions:

Fully-online asynchronous courses can be a great option for part-time 
students, adult students, parents, students in remote communities, 
international students, etc.

We make the technology requirements clear from the start, and try to 
accommodate students with intermittent internet access.

Not all physics courses work well online. We have three, Astronomy, 
Astrophysics, and Subatomic Physics, all very popular.

It is essential to include engaging activities, consistent weekly structure, 
frequents assessment, strict deadlines, and rapid feedback. 

Fully-online asynchronous courses take considerable time to design. 
Time spend on teaching is about the same as for a regular course.
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THANK YOU!
Svetlana Barkanova

Physics, School of Science and Environment
Grenfell, Memorial University of Newfoundland

sbarkanova@grenfell.mun.ca
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