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Title of Talk 1: An Examination of Research-Based Innovations in Physics Teacher Education at the University of British Columbia Dr. Marina Milner-BolotinDepartment of Curriculum and PedagogyFaculty of Education, University of British ColumbiaVancouver, Canada Abstract: For the last 8 years I have been involved with the physics teacher education at the University of British Columbia in Vancouver, Canada. It is a year-long program that students complete in addition to their Bachelor degree in order to be certified to teach secondary science (physics) in British Columbia. We educate about 8-15 future physics teachers every year. Most of them have already earned a Bachelor in Physics degree (it is required for becoming a physics teacher in British Columbia), while some are doing a teacher education degree concurrently with their science studies. In this talk I will describe some research-based innovations that we have introduced in our physics methods courses and their on future physics teachers. I will also discuss the use of various technologies, such as Logger Pro data collection and analysis tools, computer simulations (PhET) and modeling tools (GeoGebra), Peer Instruction and PeerWise systems, Collaborative Classroom Annotation System, as well as Camtasia to help future physics teachers develop knowledge for physics teaching and positive attitudes about active physics learning. I will also outline some challenges we face with physics teacher education and with the professional development opportunities for practicing physics teachers. Relevant publications: Milner-Bolotin, M., Egersdorfer, D., & Vinayagam, M. (2016). Investigating the effect of question-driven pedagogy on the development of physics teacher-candidates’ Pedagogical Content Knowledge. Physics Review Special Topics - Physics Education Research, 12(020128), 1-16. Milner-Bolotin, M. (2016). Rethinking technology-enhanced physics teacher education: From theory to practice. Canadian Journal of Science, Mathematics and Technology Education, 16(3), 284-295. doi:10.1080/14926156.2015.1119334Milner-Bolotin, M. (2016). Promoting Deliberate Pedagogical Thinking with Technology in physics teacher education: A teacher-educator’s journey. In T. G. Ryan & K. A. McLeod (Eds.), The Physics Educator: Tacit Praxes and Untold Stories (pp. 112-141). Champaign, IL: Common Ground & The Learner.Milner-Bolotin, M., Fisher, H., & MacDonald, A. (2013). Modeling active engagement pedagogy through classroom response systems in a physics teacher education course. LUMAT: Research and Practice in Math, Science and Technology Education, 1(5), 523-542.



Question Title

2

Question TitleThank you for the 
invitation!

Ferenc Krausz
generated and measured 

the first attosecondlight 
pulse and used it for 

capturing electrons’ motion 
inside atoms, marking the 

birth of attophysics.[1]
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Edward Teller, Eugene Wigner, John Von Neumann, Leo Szilard…

https://en.wikipedia.org/wiki/Attosecond
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• Associate Professor in Science Education at the 
Department of Curriculum and Pedagogy, Faculty of 
Education, University of British Columbia, Vancouver, 
Canada

• Teacher: Taught secondary and post-secondary 
physics and math in Canada, US, and Israel

• Researcher: Physics education researcher, Associate 
Editor of the Canadian Journal of Physics 

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

3

Question TitleDr. Marina Milner-Bolotin

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


Question Title

4

Question TitlePart 1: Physics Education 
Research in Canada

Vancouver
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Question TitlePhysics Education 
Research Publications

Canadian Journal of Physics (Physics 
Education Section)
Physics in Canada
Canadian Journal of Science, Mathematics 
and Technology  Education

https://pic-pac.cap.ca/
https://pic-pac.cap.ca/
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Question TitlePhysics Education 
Research (PER) Groups

Departments of Physics and Astronomy –
Undergraduate and Graduate Focus

Faculties of Education – K-12 and Teacher Education

PER Centers in Canada: UBC, Simon Fraser 
University, University of Calgary, University of 
Alberta, University of Toronto (OISE), Queens 
University, Concordia University in Montreal…
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• Canada: K-7 elementary; 8 -12 - secondary
• British Columbia:

– Bachelor of Education: B.Sc. + 1 year Teacher Ed. 
60 credits of courses – 10% didactics courses

– Small classes – 10 – 25 people
– Teacher-Candidates from all over the world
– 12 week school practicum
– Variable teaching and educational experience
– Most of the them want to teach in Canada
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Question TitleUBC Physics Teacher 
Education



Question Title

9

Question TitlePhysics Teacher 
Education



Question TitleQuestion Title

10

Research-Based 
Innovations

Innovations that according to research 

evidence promote physics learning inside 

and outside of the classroom both in K-

12 and university settings.
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Examples
1) Peer Instruction and PeerWise

2) CLAS

3) Videos of Experiments

4) Live data collection and analysis

5) Computer Modeling and simulations
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Peer Instruction & 
PeerWise

Electronic response systems (clickers) in K-12 
classrooms…

1



Peer Instruction in Teacher 
Education

[LUMAT: Research and Practice in Math, Science & 
Technology Education, 2013. 1(5): p. 525-544.]
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Effective use of Peer Instruction is based on using pedagogically effective questions… The technology (clickers) will evolve, yet the ability to come up with pedagogically sound questions will remain with teacher-candidates forever!



Example 1: Hook’s law



Example 1: Results

Pre-Discussion Poll
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Post-Disc. 
Poll 10

Respondents: Physics Teacher-Candidates



PeerWise1b
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PeerWise: Online Collaboration 
on Multiple-Choice Questions
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Designing, Answering, Commenting, 
Reflecting & Improving 
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Effect of Peer Instruction on Teacher-
Candidates’ Content Knowledge
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Effect of PeerWise on Teacher-
Candidates’ Content Knowledge
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Math & Science Teaching and 
Learning through Technology

http://scienceres-edcp-educ.sites.olt.ubc.ca/
http://scienceres-edcp-educ.sites.olt.ubc.ca/
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CLAS

• Upload & 
manage 
videos

• Annotate 
them

• Collaborate
• Share

Learn from 
each other

• Improve

2
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Collection of Video 
STEM Experiments

3

https://www.youtube.com/channel/UCHKp2Hd2k_dLjODXydn2-OA/videos?shelf_id=0&view=0&sort=dd
https://www.youtube.com/channel/UCHKp2Hd2k_dLjODXydn2-OA/videos?shelf_id=0&view=0&sort=dd
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Live Data Collection & 
Analysis

4

September 28, 2017

Thinking like a scientist means being 
able to analyze real life situations using 
real life data.
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Logger Pro Example

September 28, 2017

Thinking like a scientist 
means being able to 
analyze real life situation 
using real data.

A water jar was placed on a 
force plate inside a moving 
elevator: weight and apparent 
weight problem
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Live Data Collection & 
Analysis

September 28, 2017

2007, Journal of College Science Teaching, 36(4), 45-49.

2008, The Physics Teacher, 46(8), 494-500.
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Simulations & Modeling5

September 28, 2017September 28, 2017 28

We can place the 
pendulum on Moon, 
Earth, Jupiter or even 

Planet X…

2 lT
g

π=
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Part 3: PER – Examining 
Innovations

September 28, 2017September 28, 2017 29

Many pedagogical innovations in physics courses 
remain unexamined and often unshared. We keep 
reinventing the wheel and rarely learn from each 
other. More research is needed in our countries 
and internationally.

PER can help bridge what we know about learning 
to how we teach physics both in K-12 and at 
university.
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Conclusions

September 28, 2017September 28, 2017


	Slide Number 1
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Slide Number 13
	Peer Instruction
	Example 1: Hook’s law
	Example 1: Results
	Slide Number 17
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title
	Question Title

