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Modeling Active Engagement 
in Teacher Education 

1. What are your reasons for choosing 
active engagement pedagogies in 
physics teacher education courses?  

2. How do you know if these pedagogies are 
having a positive impact on teacher-
candidates?  

3. What is the role of technology in this 
process? 



Technology-Enhanced Active 
Engagement 

PW&PI 



Research-Based 
Objectives 

Model AE in the 
context of the 
course content 

Explore a possible 
mechanism for AE 

pedagogy 

Investigate the effect of Active 
Engagement (AE) on teacher-

candidates’ (TCs’) epistemologies 



Course-Based 
Objectives 

Experience 
learning science 

through AE 

Evaluate/develop 
resources that 

match TCs’ values 

Create a long-term 
connection with 
UBC community 

Value conceptual 
knowledge 



Math & Science Teaching & 
Learning through Technology 



Navigating the 
Resource 



Navigating the 
Resource 

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



Integrating into the 
Classroom 

Instructor modeling 
AE pedagogy 

TCs experience 
developing 
questions 



Question Title Question Title Blocks and a Pulley 

m2 

m1 



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 Title Blocks and a Pulley II 

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. 

Comments Solution 
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Integrating into the 
Classroom 

TCs experience 
developing 
questions 

Instructor modeling 
AE pedagogy 



Technology-Enhanced Active 
Engagement Integration 

PI modeled in 
every class 

PW used to design, critique, respond to 
Conceptual Questions as a community of 
future teachers 
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Research-Based 
Objectives 

Model AE in the 
context of the 
course content 

Explore a possible 
mechanism for AE 

pedagogy 

Investigate the effect of Active 
Engagement (AE) on teacher-

candidates’ (TCs’) epistemologies 



Integrating into the 
Classroom 

TCs experience 
developing 
questions 

Instructor modeling 
AE pedagogy 



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

13 students 
13 weeks 

Enhanced Practicum  
3 weeks 

Post-Practicum 
Interviews  

(7) Focus 
Group (1) 

Pre-Practicum Interviews  
(8) 

Extended Practicum 

10 weeks 

Research Project 
Ti

m
el

in
e 



Direct Impact on our  
Teacher-Candidates 

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 

“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  

Pedagogical 
Knowledge 

Content 
Knowledge 

Technological 
Knowledge 



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 



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 

Pedagogical 
Knowledge 

Content 
Knowledge 

Technological 
Knowledge 



Broad Impact for Teacher 
Education 

Model AE with the  
course content 

 

Investigate the effect of 
Active Engagement (AE) on 

teacher-candidates’ 
epistemologies 

Modeling impacts TCs 
epistemologies, 

regardless of 
successes/challenges in 

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 AE 

pedagogy 

Clicker-enhanced 
pedagogy works as a 

mechanism for AE 
pedagogy in a small 

class 

“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 
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