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- Teacher self-efficacy

- Curriculum

- Instructional Approach
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Teacher leadership is missing 

from the science education system 

and policy reform conversations.
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Goals
Systematically identify, develop, empower, 

and coordinate teacher leadership to improve 

curriculum & instruction, and inform education 

policy in K-12 physics and physical sciences.

Build a model for K-12 

physics education 

teacher leadership

applicable to other 

disciplines.



Major Research Gaps
How can the nation and the nation’s STEM 

teachers support each other? 

- Few opportunities for STEM teacher 

leadership exist (NAS, 2014).

- Teachers need situated leadership training 

(NASEM, 2015, pg. 200).

- The “research base on teacher leadership is 

not robust” (Ibid, pg. 196).
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NSF’s Broader Impacts

PER / DBER
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education around the world.





Principle

PD&L programs 

must build strong 

Networks and 

Community

characterized by:

- PD&L “for 

teachers, by 

teachers,”

- Support across 

the career 

spectrum, and

- Participation from 

K-12 teachers, 

higher education 

faculty, and 

professional 

associations for 

educators.
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Teacher Preparation 

and Retention Program
Physics at All Levels

Teacher Leader Agency 

and Advocacy

Audience/Format

- PhysTEC graduates and 

master teachers (paired)

- Multi-year cohort

Elements

- Mentoring by master

- Implementation of 

research-based, discipline-

specific teaching strategies

- Induction into physics 

education community

- Instructional leadership 

activities

Audience/Format

- K-6 and 7-12 teachers 

(paired)

- Multi-year cohort

Elements

- Mentoring by peers

- Implementation of 

research-based, discipline-

specific teaching strategies

- Induction into physics 

education community

- Association/Instructional 

Leadership activities

Audience/Format

- K-12 teachers (state-based 

cohorts)

- Multi-year cohort

Elements

- DC-based policy training

- State-level and/or local 

advocacy work

- Support of K-12 physics 

education teacher 

leadership programs

- Policy Leadership 

activities

Physics Master Teacher Leader Project

Retention Alignment Advocacy

One Project, Three Programs
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- Every Student Succeeds Act (ESSA)

State

- Teacher preparation

- Student assessment

District

- Teacher professional development

- Teacher evaluation

Classroom

- Teacher beliefs about purpose of science education

- Teacher self-efficacy

Science Education Reform

- Curriculum

- Instructional Approach

Instructional

Leadership

Association

Leadership

Policy

Leadership

Teachers are leading

the science education system and 

policy reform conversations.



How do we systematically identify, develop, 

empower, and coordinate teacher leaders to 

improve curriculum and instruction and inform 

education policy in K-12 physics and physical science 
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“Distributed Cognition”

1. How do we identify teacher leaders?

2. How do we measure dimensions of 

characteristics in the context of K-12 

physics teaching?

3. How do we support groups of teacher 

leaders?

4. How does context influence teachers’ 

differential success?
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1. What essential characteristics define 

personas of teachers who demonstrate 

high potential for leadership?

2. What can prepared teacher leaders do?

3. How does teacher efficacy change as a 

result of leadership growth?

4. How does teacher behavior in each 

dimension change? 

persona-based 

research



Multi-Level, Multi-Methods Approach
Network Analysis

Personas

Multi-Methods across PROJECT and PROGRAMS

- Case studies / Tracking successes

- Phenomenography (persona-based research)

- Surveying (physics and physics teaching self-efficacy, identity, 

teaching and work experience, network survey)

- Latent class analysis

- Classroom observations

- Participant artifacts (journals, teacher project proposals, professional 

development deliverables)

- Student artifacts



Expected Outcomes
1. Empirically-tested models of teacher 

leadership development transferrable to 

other disciplines

2. Development of teacher leaders with strong 

physics and physics teaching identity

3. Development of networked, supported 

groups of teacher leaders

4. Enhanced perception—and reality—of 

teachers as leaders

5. Persistence in the profession

6. Improved quality of K-12 physics education



- Builds self-sustaining 

leadership

- Incorporates K-8 

community
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underrepresented 

groups
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...build leadership...
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Feedback Requested

The task force seeks input on how to most 

effectively drive a research program that:

- Investigates the development and outcomes 

of teacher leader networks in each of the 

three identified priority areas:

○ Mentoring and Induction (TPReP)

○ K-12 Vertical Alignment (PALs)

○ Program Support and Advocacy (TLAA)

and…

- Investigates the interplay among these three 

networks. 

TPReP
Teacher Preparation 

and Retention Program

PALs
Physics at All Levels

Programs

TLAA
Teacher Leader 

Agency and Advocacy



Thank You!

rvieyra@aapt.org

Rebecca Vieyra PAEMST (2013), K-12 Program Manager, AAPT

Mike Mangiaracina PAEMST (2014), K-5 STEM Specialist, DCPS

Jeff Milbourne PAEMST (2013), Former advisor to U.S. Rep. Honda
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