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Teacher Education in Canada
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UBC Science Teacher 
Education



Theoretical Framework

Koeler & Mishra, 2007

Shulman, L.S., 
Those who 
understand: 
Knowledge 
growth in 
teaching.
Educational 
Researcher, 
1986. 15(2): p. 
4-14.



Research Objectives

Engage TCs with 
technology as 

students and as 
teachers

Explore possible 
mechanisms for 
TEP in physics 

methods courses

Investigate the effect of Technology 
Enhanced Pedagogy  (TEP) on teacher-

candidates’ (TCs’) TPCK



Focus on 2 Technology-
Enhanced Pedagogies

1. Peer Instruction (clickers)

2. PeerWise online platform for 

design of conceptual 

questions (PeerWise)
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1. Peer Instruction (PI)

Answers given by pre-service physics teachers
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Peer Instruction Example



Pre-Discussion 
Poll
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Respondents: Physics Teacher-Candidates

Peer Instruction in Action



Math & Science Teaching & 
Learning through Technology

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


Question Title

Two blocks are connected via a pulley. The blocks are initially at rest as 

block m1 is attached to a wall. If string A breaks, what will the accelerations 

of the blocks be? (Assume friction is very small and strings don’t stretch)

Question TitleBlocks and a Pulley

m2

m1
A B 1 2

1 2

1 2

1 2

A. 0;  0
B. ;  
C. 0;  
D. ;  0
E. None of the above

a a
a g a g
a a g
a g a

= =
= =
= =
= =

Why are the assumptions above important?



Comments

Answer: E

Justification:  None of the above answers is correct. Consider two 
blocks as one system: one can see that the system has a mass of 
(m1+m2), while the net force pulling the system down is m1g. 
Therefore, applying Newton’s second law, one can see that the 
acceleration of the system must be less than g:

Some people think that the acceleration will be g. They forget that 
the system consists of two blocks (not just m1) and the only pulling 
force is m1g. Thus the system is NOT in a free fall. Compare this 
questions to the previous one to see the difference.

CommentsSolution
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2. PeerWise Online System

http://peerwise.cs.auckland.ac.nz/

http://peerwise.cs.auckland.ac.nz/


PeerWise Question Design



PeerWise Pedagogy

[Res. & Pract. in Math, Sci. & Techn. Ed., 2013. 1(5): 
p. 525-544.]

[Physics in Canada., 2014, 70(3): p. 149-150]



PeerWise and PI Integration

Peer Instruction  
modeled in every class

PeerWise used to design, critique, 
respond to Conceptual Questions as a 
community of future teachers



Secondary Physics Methods 
Course 
(+ 2-week short practicum)

8-13 students
13 weeks

Enhanced Practicum
3 weeks

Post-
Practicum 
Interviews 

Focus 
Groups

Pre-Practicum 
Interviews 

Extended Practicum

10 weeks

Research Design
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Quantitative Data 2013: 
PeerWise

Questions Answers Comments

1 50 110 52

2 50 85 40

3 51 115 74

4 50 90 34

5 60 110 79

6 50 112 82

7 57 109 107

8 50 192 14

9 50 91 81

10 50 100 50



Preliminary Results: 
Direct Impact on our TCs

Koeler & Mishra, 2007



Direct Impact on our 
Teacher-Candidates

“It really opens the door for umm discussions between 
people.  Um regarding a) you know, what is the right answer, 

and b) how would you explain that to uh either teacher-
candidates or to your potential students.” 

Pre-Interview 2, Participant 9 



Direct Impact on our 
Teacher-Candidates

“So, if you set it up in a dynamic 
where… different types of 

people have [different needs], so 
if you need to talk to someone, 

you still get that, if you need 
silence, you get to think on it on 

your own, and then people aren’t 
so stressed… And they actually 
get to argue and talk back and 
forth and they’ll remember it 

more. So for them, I think they’ll 
master it more.”

Post-Interview 2, Participant 20



Broad Impact for Teacher 
Education

Model TEP with the 
course content

Investigate the effect of TEP 
on teacher-candidates’ 

epistemologies
Modeling impacts TCs’ 
PCK &  epistemologies, 

regardless of 
successes/challenges in 

the practicum

“I’m there as a teacher, (pause) but I’m also there as a student. Conversely, 
they’re there as a student, but they’re also there as a teacher. That doesn’t mean 
they’re teaching necessarily, teaching me. They’re teaching each other... You’re 
always a student-teacher, regardless of whether or not, what your position says. 

The-the moment you step out, and you meet someone, you now are both a 
teacher and a learner.” 

Post-Interview 1, Participant 15



Broad Impact for Teacher 
Education

Explore a possible 
mechanism for 

TEP in teacher ed.

PI and PeerWise work 
as a mechanism for TEP 

pedagogy in small 
methods classes

“Coming into the program, we were all sort of thought that we were 
expected to be masters, and if the instructor puts up a clicker question, 

you think ‘Jeez, I don’t actually know the answer’ – immediately you think 
well, we’re all supposed to be masters, I’m probably the only one who 

doesn’t know.  But uh when the responses come in, you see other people 
think like you, it’s definitely reassuring.”

Pre-Interview 2, Participant 9



Quantitative Data Analysis

• Collected:
– 500 + PeerWise questions
– 300 +  comments by students on peer questions
– 500+ solutions by TCs

• In the process of:
– Question analysis using PCK-based rubric
– Comment analysis using PCK-based rubric

Preliminary results: significant change in the quality of 
TCs’ questions, comments and explanations



Conclusions: Deliberate Pedagogical 
Thinking with Technology

Technology opens unprecedented opportunities for 
educators, but we have just scratched the surface. 
We have to explore how to use it to promote 
meaningful science education. Teacher education 
both at K-12 and post-secondary levels should model 
effective research-based uses of technology.
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