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Presenter
Presentation Notes
One of the most commonly explored technologies in contemporary STEM educational research is electronic response systems (clickers). Benefits of clicker-enhanced pedagogy include: encouraging active student participation, reducing anxiety, supporting formative assessment, and promoting conceptual understanding. Most studies, however, investigate the effects of these technologies in large undergraduate STEM courses. The role of clicker-enhanced pedagogy in small secondary or post-secondary classrooms is still relatively unexplored, especially in the context of teacher education programs. This study investigates whether clicker-enhanced pedagogy is effective in a small secondary physics methods course by considering its impact on supporting an inquiry-oriented curriculum, increasing the instructor's ability to diagnose gaps in teacher-candidates' pedagogical-content knowledge, and consequently to improve it. This study sheds light on developing teacher-candidates' capacities to utilize, design, and implement inquiry-oriented clicker-enhanced pedagogy, the impact of this process on their pedagogical-content knowledge and attitudes toward the value of conceptual learning. Hide description




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 

Presenter
Presentation Notes
Here, we refer to pre-service teachers as teacher candidates

What we are modeling and the resource 

Why did we choose to model it the way we did in this classroom?  Consider the structure of the course, the members of the course and the subject-area… there is a lot of research on CEP, but most of it in large-classrooms – we wanted to see how it could work in a small classroom, if it could have the same effects and if using it could help to develop the pedagogical beliefs of TCS. 

Investigate the effect of AE pedagogy on TC epistemology
Model active engagement with the content 
Explore a possible mechanism for AE pedagogy  
How we modeled pedagogy
Model active engagement through the use of conceptual questions through Clicker Enhanced Pedagogy
CEP has been implemented in many large classrooms
Usually undergraduate, introductory courses
Our interests lie in the effects in small classrooms
Are the effects similar? 
Context of a Teacher Education Program






Integrating into the 
Classroom 

TCs experience 
developing 
questions 

Instructor modeling 
AE pedagogy 

Presenter
Presentation Notes
How it is integrated into the classroom 

2 capacities – open source and in the classroom 
2 ways that they use it – developing their own or modifying questions 



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 
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Presenter
Presentation Notes
How did we evaluate all of this work/intervention? 

CREATE A GRAPHIC: 
Methods course
(include short practicum here) 
Pre-interviews 
Long Practicum 
Post-interviews 
Focus group 
+ background survey




Direct Impact on our  
Teacher-Candidates 

Koeler & Mishra, 2007 
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Presentation Notes
One theme!! 
Connections that TC’s make between the importance of good pedagogical practice and content knowledge pre- and post-practicum. 
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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  
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Pedagogical 
Knowledge 

Content 
Knowledge 

Technological 
Knowledge 
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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 

Presenter
Presentation Notes
One theme!! 
Connections that TC’s make between the importance of good pedagogical practice and content knowledge pre- and post-practicum. 


SHULMAN 





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 

Presenter
Presentation Notes
One theme!! 
Connections that TC’s make between the importance of good pedagogical practice and content knowledge pre- and post-practicum. 


SHULMAN 





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 

Presenter
Presentation Notes
Model active engagement with the content 
Explore a possible mechanism for AE pedagogy  
Investigate the effect of AE pedagogy on TC epistemology

Modeling impacts TCs epistemologies, regardless of successes/challenges in practicum 
CEP works as a mechanism for AE pedagogy (small class) 

 
Modeling is a complex idea, and is working against a long history of pedagogical exposure.  

CEP can work in small classrooms




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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