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No one Can Do STEM Outreach Alone
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Dr. Marina Milner-Bolotin – UBC Faculty 

of Education: A physics educator and 

researcher,  works with in- & pre-service 

physics teachers, leads STEM outreach

Dr. Valery Milner – UBC 

Faculty of Science : A 

physicist, Atomic Molecular 

Optics researcher; physics 

educator, award winning 

instructor, aviator

Grew up in 

Physics 

Families in 

Kharkiv, 

Ukraine

marina.milner-bolotin@ubc.ca

http://blogs.ubc.ca/mmilner/

mailto:marina.milner-bolotin@ubc.ca
http://blogs.ubc.ca/mmilner/


Our Physics Education Journey

4V-scope
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UBC (University of British 

Columbia)
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UBC Facts:

• Public university

• Established: 1908

• 2 campuses: Vancouver 

& Kelowna

• ~65,000 students

• Academic staff: ~ 6000

• Acceptance rate: 64%

• International ranking –

35th (Best Global Uni. 

worldwide, #2 in Canada)16,188 international students 

from 140+ countries!



Talk Outline
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UBC Physics Olympics

Secondary BC 

Physics Students

70+ teams

900+ student participants

70+ teachers

80+ volunteers

Students compete in 

teams

6 different events

2 events are pre-builds

4 events at UBC (hands-

on)

Special event for physics 

teachers during the day

1

http://physoly.phas.ubc.ca/

http://physoly.phas.ubc.ca/
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UBC Physics Olympics1
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UBC Physics Olympics Pre-

Build Challenges
1

https://physoly.phas.ubc.ca/

Students from West Kelowna Secondary School 

brought their Pre-Build challenges to UBC

https://physoly.phas.ubc.ca/
https://physoly.phas.ubc.ca/
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Phyphox in Physics 

Olympics – Since 2021

Phyphox: designed by Sebastian Staacks 

and Physics Educators at the University of 

Aachen, Germany

1

Physics Phone Experiments = PHY PHO X

E-Mail: staacks@physik.rwth-aachen.de

https://phyphox.org/

mailto:staacks@physik.rwth-aachen.de
https://phyphox.org/


Physics Olympics – a Physics 

Teaching Community
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1

Teachers meet for a special Professional development opportunity during the UBC 

Physics Olympics: Teachers exchange ideas
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2021 UBC Physics Olympics

1. Acceleration of Free Fall

2. Speed of sound at 0oC

Physics Lab at Home Challenges. Students 

were asked  to use a smartphone Phyphox

App to determine experimentally:

1



Question TitleQuestion TitleCan students measure g creatively?1

A spring collision
A plane in circular 

motion

A torque wrench 

and a bucket of 

water! Bernoulli’s principle Phone oscillating on vertical spring

Acoustic 

stopwatch to 

measure free 

fall time
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Different methods and Sensors for 

determining g
1

1. Free fall (g 

components)

2. Free fall (absolute g)

3. Incline Plane

4. Projectile motion

5. Pendulum

6. Vertical spring

7. Elevator

8. Ball bounce 

(collisions)

9. Circular Motion

10. Motor – Potential 

energy

11. Pendulum – potential 

energy

12. Torque Wrench

13. Bernoulli’s effect

14. Pressure

1. Accelerometer 

2. Magnetometer

3. Acoustic sensor

4. Light sensor

5. Microphone

6. Video Analysis

7. External timers

8. Using other devices 

to collect data during 

the experiment

Inelastic 

collision

Magnetic sensor

Video 

Analysis of 

projectile 

motion
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Faraday Science Shows1

http://outreach.phas.ubc.

ca/events/faraday-show/

Free Christmas Public Physics Show 

for families presented by faculty and 

students at the Department of 

Physics and Astronomy

http://outreach.phas.ubc.ca/events/faraday-show/
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Faraday Science Shows1

http://outreach.phas.ubc.ca/events/faraday-show/

http://outreach.phas.ubc.ca/events/faraday-show/


2. Faculty of Education
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Inspiring Future Teachers
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2

Bachelor Subject + B.Ed.

Elem

B.A. B.Ed.

Secondary

B.Sc. B.Ed.
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UBC Family Math & Science Day

Future 
teachers

Families

Faculty & staff Students

2

http://blogs.ubc.ca/mmilner/outreach/family-math-science-day-at-ubc-faculty-of-education/
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2      UBC Family Math & Science Day

http://blogs.ubc.ca/mmilner/outreach/family-math-science-day-at-ubc-faculty-of-education/

http://blogs.ubc.ca/mmilner/outreach/family-math-science-day-at-ubc-faculty-of-education/
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Collaboration in STEM Teacher 

Education
2

https://www.youtube.com/channel/UCHKp2Hd2k_dLjODXydn2-OA

Future Teachers 

design videos of STEM 

experiments. We have 

more than 100 

experiments matching 

BC curriculum

https://www.youtube.com/channel/UCHKp2Hd2k_dLjODXydn2-OA
https://www.youtube.com/channel/UCHKp2Hd2k_dLjODXydn2-OA/videos


Question TitleQuestion TitleTechnology in Teacher Education2

Future Physics Teachers mentored secondary students who used phyphox and PhET 

in their advanced physics lab projects.

(a) (b)

Experimental designs suggested by the students for testing the laws of momentum

and mechanical energy conservation. (a) Collisions of two metal balls on a ramp; (b)

Collisions of two pendulums.

https://phet.colorado.edu/en/for-teachers


3. BC Association of Physics 

Teachers - BCAPT
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BC Association of 

Physics Teachers

June 21, 2024

3

www.bcapt.ca

http://www.bcapt.ca/


4. Science World: Scientists & 

Innovators in Schools
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Scientists & Innovators 

in the Schools
4

https://www.scienceworld.ca/sis
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Scientists and Innovators 

in the Schools

Visiting remote communities
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Scientists in Schools4

Sharing 

authentic 

research
Exploring resonance with a wine glass and a fast-

speed camera



5. EducAir: Flying for STEM
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Question TitleEducAir5

Area of BC is ~ 22 times bigger than of Denmark 

with similar population, and many islands (not all 

are named). Unlike Denmark, BC has mountains.

Garibaldi Provincial Park in British Columbia
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Question TitleEducAir5

https://educair.ca/

https://educair.ca/
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Question TitleEducAir5

https://educair.ca/

https://educair.ca/
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Question Title
Physics Outreach in 

Canada
Physics in Canada, Editor Bela Joos

Special Issue on Physics Outreach:

Editors M. Milner-Bolotin, Sarah Johnson

Coming out this October – 2017, Volume 73, number 3

https://pic-pac.cap.ca/
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Question TitleKeiserens Nye Klæder

Science outreach helps us prevent “the Emperor’s 

new clothes” problem in science by:

1. Promoting science literacy while learning from students’ 

questions

2. Fostering open dialogue about science while improving 

science communication

3. Combating pseudoscience while understanding people’s 

concerns

4. Building trust in scientific method while encouraging 

scientists to bring science evidence for their claims

The Emperor’s New 

Clothes by Hans Christian 

Andersen (1805-1875)
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Question TitleQuestions & Answers

Rocky Mountains in Canada


