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Presenter Notes
Presentation Notes
I will be happy to present. We recently published a paper and I think it might resonate with the participants. I will also remind our science students to attend. It is hard for me to understand why we have so little interest in the group from the science students.
 
Milner-Bolotin, M., & Zazkis, R. (2021). A study of future physics teachers’ knowledge for teaching: A case of a decibel sound level scale. LUMAT: International Journal on Math, Science and Technology Education, 9(1), 336-365. https://doi.org/10.31129/LUMAT.9.1.1519
 
Abstract
This study examines the knowledge for teaching of prospective secondary physics teachers as related to the subject of sound waves, specifically the topics of sound level and sound intensity. The data is comprised from future teachers’ responses to the task in which they had to compose a script for an imaginary dialogue between a teacher and a group of students and provide a commentary elaborating on their instructional choices. The topics selected for the task were chosen intentionally as they provide authentic and rich opportunities to bridge mathematics and science concepts while challenging future teachers to consider logarithmic measurement scale and its role in science. The task provided the beginning of the dialogue, that featured a student’s confusion related to the measurement of the sound level using a decibel scale. Future physics teachers were asked to extend this dialogue through describing envisioned instructional interactions that could have ensued. The instructional interchange related to the relationship between sound intensity and sound level, and particular teachers’ responses to the student ideas related to the meaning of a decibel sound level scale were categorized as featuring superficial or deep, conceptual or procedural knowledge for teaching. We describe each category using illustrative excerpts from the participants’ scripts. We conclude with highlighting the affordances of scriptwriting for teachers, teacher educators, and researchers.
Do you think it will be of interest to our audience?
	



Question TitleQuestion TitleTeaching as a Transformation

The key to teaching anything is to remember what it 
was like not to understand that thing. That’s a very 
hard thing to do. Every time you come to understand 
something you didn’t understand before, you are 
transformed. You become a different person from who 
you were before. The key to teaching someone else to 
understand that same thing is to remember your 
former, untransformed self. If you can do that, I think 
you can teach anything, even physics. 

David Goodstein 
(A Creator of the Mechanical Universe)
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• Professor in Science Education, Department of Curriculum 

& Pedagogy, Faculty of Education, University of British 

Columbia (UBC), Vancouver, Canada

• Studies how technology in STEM impacts learning

• STEM educator (K-20) in Canada, US, and Israel

• Contact: marina.milner-bolotin@ubc.ca & 

http://blogs.ubc.ca/mmilner/
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My Teacher Education 
Journey

4V-scope
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Big questions: Why? How? 
What?

1. Why do we study teachers’ knowledge?
2. How do we study it?
3. What do we do with the results?
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Why Do We Study Teachers’ 
Knowledge?
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Why do we study teachers’ knowledge? Your suggestions.

Blömeke, S., Busse, A., Kaiser, G., König, J., & Suhl, U. (2016). The relation between 
content-specific and general teacher knowledge and skills. Teaching and Teacher 
Education, 56, 35-46. https://doi.org/https://doi.org/10.1016/j.tate.2016.02.003 



How Do We Study Teachers’ 
Knowledge?
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How can we study teachers’ knowledge? Your suggestions.



How Do We Study 
Teachers’ Knowledge?

9

2A

Zazkis, R., Liljedahl, P., & Sinclair, N. 
(2009). Lesson plays: Planning teaching 
versus teaching planning. For the 
Learning of Mathematics, 29(1), 39-46. Zazkis, R., Sinclair, N., & Liljedahl, P. (2013). 

Lesson play in mathematics education: A 
tool for research and professional 

development. Springer. 



Scriptwriting as a window 
into teachers’ K4T
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Lesson Plan Lesson Play
Content Yes Yes
Pedagogy in action Yes to some extent Yes
Real-time T-S and S-S interactions Maybe Yes
Creative approaches Maybe Yes
Putting student learning first Maybe Yes
Zoom on student difficulties Maybe Yes
Ability to think of student questions Maybe Yes
Clear research connection Rarely Yes

Lesson Play takes more time than Lesson Plan, yet it is a “quality over 
quantity” balance… Sometimes less is more and other times it is much more.



Example: Future Physics 
Teachers’ Knowledge of logs
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Milner-Bolotin, M., & 
Zazkis, R. (2021). A study 
of future physics 
teachers’ knowledge for 
teaching: A case of a 
decibel sound level scale. 
LUMAT: International 
Journal on Math, Science 
and Technology 
Education, 9(1), 336-365. 
https://doi.org/10.31129/
LUMAT.9.1.1519

https://doi.org/10.31129/LUMAT.9.1.1519


Example: Future Physics 
Teachers’ Knowledge of logs
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Assignment for future physics teachers:

1. How do you understand the concept of sound
level? The way you understand the idea yourself
could be different from the way you explain it
to students. If this is the case, please indicate
how you could clarify the issue to yourself, or to
another physics teacher.

2. What are key physics concepts students need to
acquire to understand the concept of sound level
and how it is measured?

3. What are potential student difficulties,
misconceptions or alternative conceptions?

4. How might a teacher help students understand
these concepts? What pedagogical approaches
would you recommend and why?

5. What resources did you use to write your Lesson
Play that helped you figure it out? (Research 
papers, pedagogical forums, websites, etc.)



Results
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What Do We Do With the 
Results?3

Scriptwriting

1. helps us reveal gaps in teachers’ knowledge and develop interventions to 

address it

2. helps teachers imagine interactions with teachers and appreciate potential 

difficulties

3. is a powerful tool in STEM teacher education or in teacher professional 

development

4. encourages teachers to use STEM education research in their practice.

5. encourages researchers to look at the hidden nooks and crannies of 

teacher knowledge that are rarely visible



Question Title
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Question TitleYour QUESTIONS

Canadian Rockies



Phyphox is designed by 
Sebastian Staacks and 

Physics Educators at the 
University of Aachen, 

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

Physics Phone Experiments 
=
=  PHY PHO X

mailto:staacks@physik.rwth-aachen.de
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