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If we teach today as we taught 
yesterday, then we rob our 
students of tomorrow.

John Dewey (1859‐1952)
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1. Introduction: Key Questions
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• Why & how should we use technology?
• What new opportunities does it offer?
• What are teachers’ incentives for adopting them?
• How do we support teachers?
• How will technology inspire new pedagogies?

ON TEACHERS, not TECHNOLOGY



2. Theoretical Framework: (a) TPACK

[Koehler, M. J., & Mishra, P. (2009). What is technological pedagogical content 
knowledge? Contemporary Issues in Technology and Teacher Education, 9 (1), 60‐70.]

Teachers 
should 

experience 
learning STEM 

with 
technology as 
learners and 
as future 
teachers. 
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[M. Milner-Bolotin, "Rethinking technology-enhanced physics teacher 
education: From theory to practice", Canadian Journal of Science, 
Mathematics and Technology Education, 16, 284-295 (2016).] 



Theoretical Framework: (b) Teacher‐
Zone of Proximal Development – T‐ZPD

[Milner‐Bolotin, M. (2017). Technology‐supported inquiry in STEM teacher education: 
Collaboration, challenges and possibilities. In I. Levin & D. Tsybulsky (Eds.), Digital 
Tools and Solutions for Inquiry‐Based STEM Learning (pp. 20): IGI‐Global.]



9

[M. Milner-Bolotin, H. Fisher, & A. MacDonald, "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, 523-542 (2013).]



Theoretical Framework: (c) Deliberate 
Pedagogical Thinking with Technology

[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:10.1080/14926156.2015.1119334]

When teachers deliberately use specific 
technologies to improve student 
learning – this thinking is driven by a 
goal of improving student learning.
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3‐D Theoretical Framework for 
Teacher Professional Development

12

We can think of teachers in 

terms of their knowledge 

(TPACK), ability to extend it 

as a result of peer 

collaboration (T-ZPD), and 

their ability to think 

deliberately about 

technology-enhanced 

teaching and learningTPACK

T-ZPD

Deliberate 
Thinking with
Technology
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[M. Milner-Bolotin, "Promoting research-based physics teacher education in 
Canada: Building bridges between theory and practice", Physics in Canada, 70, 
99-101 (2014).]



3. Case Analysis: MET at UBC
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Master of Educational Technology 
(MET) at UBC
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• Fully online graduate level program
• Instructors: UBC faculty members
• Participants: K‐12 teachers, college instructors, 
industry professionals, course designers

• Graduation options: Masters, Graduate 
certificate in technology‐based learning

• Extensive use of technology in the program
• Collaborative, diverse and motivated learners



MET Demographics & Feedback

16

Locations of participants of an ETEC 533 
graduate course in the MET program 
taught by the author in 2013



Pros and Cons
PROS CONS

For 
instructors

Opportunities for international 
collaboration, learning about new 
technologies, curricula, teaching ideas.

Flexibility in course delivery

Ability to address current trends and 
issues and tailor the program to 
students

Very time consuming, labour intensive, 
requires strong skill in student 
engagement.

Requires a lot of personal contact with 
students, mentorship.

Requires a lot of planning and 
structuring (more is often less…).

For
students

Grants a graduate degree by a world‐
class university.

Small groups, learning flexibility 
(online).

Opportunities for international 
collaboration, learning about new 
technologies, curricula, teaching ideas.

Requires a lot of discipline, ability to 
learn, be open to collaboration.

Can be very overwhelming.

Relatively expensive.

Significant time commitment – requires 
a lot of discipline.

This professional development opportunity is initiated by the students. Most often, the 
incentive is a salary increase and a requirement for job advancement. 17



Participants’ Feedback

Teacher‐participants value:
• Practicing of technologies as students before 
implementing them as teachers (TPACK)

• Collaboration with other teachers focussed on 
implementation of new technologies (T‐ZPD)

• Interactions with the instructor and prompt 
feedback

• Understanding of pedagogical goals of technology 
use (Deliberate Pedagogical Thinking)
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[Milner-Bolotin, M. (2014). Making online graduate teacher education courses 
matter - from theory to successful technology-enhanced practice. In T. G. Ryan & D. 
C. Young (Eds.), Teaching Online: Stories from Within (pp. 10-31). Champaign, IL, 
USA: Common Ground.]



4. Future Directions
1. Investigate:

a) Key elements of successful STEM teacher 
professional development (literature analysis).

b) Key pitfalls of technology‐enhanced pro‐
development (literature analysis).

2. Suggest research‐based models for technology‐
enhanced STEM teacher professional development 
relevant to China and Canada

3. Suggest a research study for conducting a 
comparative analysis between Chinese and Canadian 
teacher professional development.
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Research Progress Report

Initial 
literature 
Review 

Development 
of a new 
theoretical 
framework

Analysis of a 
special case: 
Master of 
Educational 
Technology 
@ UBC

Development 
of research‐
based models 
of technology 
enhanced 

online Pro‐D

Analysing 
additional 
cases of 

technology‐
enhanced 

pro‐D (China 
& Canada)

Writing a 
summary 

report and a 
final paper
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Progress so far (Sept, 2016 – Jan, 2017)   Future directions (now – Aug. 2017)

Interim progress report  
submitted in January, 

2017



Acknowledgements

Many thanks to Beijing Advanced 
Innovation Center for Future Education 
(AICFE) for providing this exciting 
opportunity to reimagine the future of 
STEM education together.

22


