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Ideas that drive my efforts in higher education…
• Talented individuals continue to leave 

and feel excluded from scientific 
fields

• Few scientists have formal training in 
effective and inclusive teaching

• Personal characteristics predict who 
leaves science, which is unacceptable

“The largest gain in 
learning productivity in 
STEM will come from 
convincing the large 

majority of STEM faculty
that currently teaches by

(only) lecturing to use 
any form of active or 

collaborative 
instruction…”

– James Fairweather, 
Michigan State University

Higher Education Researcher

• Great science requires diverse 
perspectives and thinking
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• Long ago observation that…
Natural science departments appeared to be
cultivating science faculty who might address these issues…
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Poll Question
Which of the following best describes your 
familiarity with the phenomenon of 
SFES: Science Faculty with Education Specialties?

A. I have NOT heard the term “SFES” before today.

B. I have heard the term “SFES” before today, but I’m not sure what it 
means.

C. I’m familiar with the term “SFES,” but I do NOT identify as an SFES.

D. I’m familiar with the term “SFES,” and I DO identify as an SFES.

E. I’m not sure… isn’t SFES the same thing as DBER?!?
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1. What are the origins of these investigations 
of education-focused science faculty?

2. How has the SFES phenomenon changed 
over time?

3. How have education-focused science 
faculty identities differentiated?

4. How might negative bias from peers and 
administrators influence these identities?

Driving Questions
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Origin Story

May 5-6, 2006
CSU Systemwide Science Education Colloquium
Strand B: Engaging the Disciplines
Seth Bush, California State Polytechnic, San Luis Obispo
Kathy Williams, San Diego State University
Michael Stevens, CSU Stanislaus
Kimberly Tanner, San Francisco State University
James Rudd, CSU Los Angeles
Nancy Pelaez, CSU Fullerton

• Group of faculty who discovered we’d 
either been hired into or transitioned 
to bring a focus on science education 
within our departments

• Natural Sciences–Chemistry, 
Biology, Physics, and Geosciences

• Administrators present asked “what 
do you do and how can I hire 
someone like you?!”

• Left the meeting with outline of a 
hiring guide, draft survey tool, plan to 
collaborate going forward

• Motivated – initially and still – to 
provide systematic research 
evidence about this phenomenon, to 
check assertions regularly made that 
are not grounded in evidence 
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…defined as science faculty who take on specialized 
roles in science education within their discipline…

Who are we?!? How did we define SFES? 

The SFES 
Hiring 
Guide, 

LSE, 2006

Appendix has 
questions for 

departments to 
consider when 

hiring an SFES…
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Undergrad 
Science 

Education

Science 
Education 
Research

K-12 Science 
Education

?SFES

Why the term SFES? A Purposefully Inclusive Approach

SFES – Science Faculty with Education Specialties –
was a purposefully “big tent” approach, intended to capture the 

range of science education activities that were occurring…

Let’s 
conduct 

systematic 
research!
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Initial 
Description of 

CSU SFES
Phenomenon 
Science, 2008 

What does SFES phenomenon look like in California State University system?

Participant Sample
N=59
California State University (CSU) system
Biology, Chemistry, Geosciences, Physics

Survey Methods
- carefully crafted 111-question survey
- multiple rounds of piloting and refinement
- attention to measurement validity
- power analyses to gauge ability to detect 

differences in sub-populations
- consults with social scientists on finding "hidden 

populations"
- care in aligning claims with evidence
- analyses by discipline - no differences

Detailed 
Analyses

CSU SFES 
Phenomenon 

LSE, 2011
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What does SFES phenomenon look like, if it exists, across the U.S.?

The National 
SFES Study, 
PNAS, 2013

BioScience, 2014

Participant Sample
N=289
Biology, Chemistry, Geosciences, Physics

Survey Methods
- careful attention to measurement validity
- power analyses to gauge detection of differences
- thoughtful methods of identifying and participant sample
- care in aligning claims with evidence
- analyses by discipline - no differences
- analyses of institution type - differences
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Participant Sample
N=50
Random sample, stratified by institution type
Biology, Chemistry, Geosciences, Physics

Interview Methods
- 1-hour phone interviews
- 2 researchers conducted interviews
- interview protocol probed: perceived 
impact, training, satisfaction, nature of 
position, identity, motivation, views on SFES
- quantification of emergent themes
- attention to inter-rater reliability
- care in aligning claims with evidence

How do SFES conceptualize their positions and professional activities?

The National 
SFES Interview 

Study, 
PLOS ONE, 2014

And that 
was in 2014, 

a decade 
ago…
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1. What are the origins of these investigations 
of education-focused science faculty?

2. How has the SFES phenomenon changed 
over time?

3. How have education-focused science 
faculty identities differentiated?

4. How might negative bias from peers and 
administrators influence these identities?

Driving Questions
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Poll Question
How do you predict the SFES phenomenon has 
changed over time?

SFES are more likely to…

A. have formal training in science education

B. be in tenure-track positions

C. transition from traditional faculty positions into SFES roles

D. both A and B

E. both B and C



Science

Faculty

with
Education

Specialties

How has the phenomenon changed over time?

The 10-Year 
National Follow-
Up Study, PLOS 

ONE 2024

Participant Sample
N=238, across the U.S.
Biology, Chemistry, Geosciences, Physics
59% women, 93% white

Survey Methods
- language of “education-focused science 
faculty” to probe range of named identities
- survey adapted from published, descriptive 
question set, face validated in pilots
- National snowball sampling
- Range of institution types and hire dates

Let’s make some 
predictions and 
explore these 

results
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Are there differences with respect to…
• Formal training in science and science education
• Tenure-track vs non-tenure track status
• Hired into role vs. transitioning from traditional faculty position

Making predictions about participants by hire date…

Will show first!
Please make a 

prediction based 
on  these data



Science

Faculty

with
Education

Specialties

Predictions! Formal training in Science and Science Education…
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Predictions! Formal training in Science and Science Education…
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More participants with recent hire dates have formal training in science education
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Predictions! Participants in Tenure-Track or Non-Tenure-Track positions
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More participants with recent hire dates in Non-Tenure Track positions
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Predictions! Participants Hired or Transitioned to their education-focused role…



Science

Faculty

with
Education

Specialties

Participants with more recent hire dates were hired for rather 
than transitioned into an education-focused role
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faculty identities differentiated?

4. How might negative bias from peers and 
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Poll Question

Which of the following best describes your own 
professional identity?

A. I identify as an “SFES.”

B. I identify as a “DBER.”

C. I identify as an “SFES” and a “DBER.”

D. I do not identify as either an “SFES” or a “DBER.”

E. I’m not sure… isn’t SFES the same thing as DBER?!?

SFES = Science Faculty with Education Specialties

DBER = Discipline-Based Education Researcher



Science

Faculty

with
Education

Specialties

Exploring SFES and DBER…

Undergrad 
Science 

Education

Science 
Education 
Research

K-12 
Science 

Education

?SFES
(2006)

“The committee found very little published research on this phenomenon. However, a series of papers on Science Faculty with 
Education Specialties (SFES) of the California State University system illustrates the challenges some faculty encounter (Bush 
et al., 2006, 2008, 2011). In this research, SFES self-identified, and 58 percent reported being engaged in science education 
research. Thus this group includes some DBER scholars, but is not representative of the DBER community. The challenges 
that SFES face in the California State University system include access to departmental resources and demands on their time 
for teaching, unusually high expectations for transforming department-wide teaching, and other departmental service. DBER 
scholars in other settings may, or may not, face similar challenges, depending on their context.” 

– 2012,  National Academy of Sciences DBER report

(including 
DBER)

“The DBER Report”
DBER–Understanding and 

Improving Learning in 
Undergraduate Science and 

Engineering
(2012)

So, how do the characteristics of 
participants in our recent study 

vary with their chosen identities – as 
DBER, SFES, or both?
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Predictions! Relation of professional identity to position type & career path
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Predictions! Relation of professional identity to position type and career path
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Professional identities distinguished by tenure & career path
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Predictions! Relation of professional identity to professional activities

Did participants report seeking grant funding as 
a measure of each professional activity?

(Science Education Research)

(K-12 Science Education)

(Undergraduate Science Education)
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Did participants report seeking grant funding as 
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Professional identities distinguished by professional activities

(Science Education Research)

(K-12 Science Education)

(Undergraduate Science Education)

Did participants report seeking grant funding as 
a measure of each professional activity?



Science

Faculty

with
Education

Specialties

1. What are the origins of these investigations 
of education-focused science faculty?

2. How has the SFES phenomenon changed 
over time?

3. How have education-focused science 
faculty identities differentiated?

4. How might negative bias from peers and 
administrators influence these identities?

Driving Questions
What really drives how we 

conceptualize our 
professional identity? 

What might influence whether 
we introduce ourselves as 

DBER, SFES, or both?
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Poll Question
In my professional experiences in the biological 
sciences, I have mostly observed that…

A. Research activities and Education activities are both viewed as high status.

B. Education activities are viewed as higher status than Research activities.

C. Research activities are viewed as higher status than Education activities.

D. It depends on context…

E. I’m really not sure…
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The CSU 
Deans’ 

Perspectives
Study, 

LSE, 2020

Potential Influence of Negative Bias on Professional Identity

Participant Sample
N=24, from 22 of 23 campuses
Deans, from colleges overseeing sciences
California State University system

Interview Methods
- 30-minute phone interviews
- 2 researchers conducted interviews
- interview protocol probed: views on SFES, 
awareness, conceptualization, perceived 
impact, change over time
- quantification of emergent themes
- attention to inter-rater reliability
- care in aligning claims with evidence
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Predictions! Perspectives of CSU Deans about SFES and DBER
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Perspectives of CSU Deans about SFES and DBER
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Potential Influence of Negative Bias towards ‘Education’ from Deans

“You know, I'm a scientist, and I've done a lot with education over the years. But I 
don't want to – for whatever reason – be identified as that. I think there's a bit of 
a stigma there that the education people aren't as serious about the science. Or 
they're more interested in the pedagogy than they are the science. And I think 
scientists, in general, are more interested in the science.” – Dean 116

“And so, from a dean's point of view and even a department's point of view, do they want to ‘sacrifice’ -
and that's the way they look at it - a faculty position for education? It's just not the priority of the 
department. And I understand that. On the other hand, these days we certainly need students who have 
some comprehension of science. And we need people to be able to teach. And we have to train the 
teachers. So, from a societal point of view, of course, it's essential. And you want people, I think, with 
degrees in those subject areas to do that training, provided they're also trained in pedagogy.” – Dean 146

“… And I guess if you want to be completely utilitarian about this, you could say 
that once NSF and NIH started focusing on science plus education, then when 

funds become available, most people follow the money.” – Dean 122

“I think part of the success [at this campus] has been that they're not always specialists. 
They're card-carrying [scientists] like everybody else, and I think that actually influences 

how faculty view them and how much respect they get.” – Dean 139

How might our conceptualization of 
our professional identities be 

shaped by negative perceptions 
and disciplinary bias about 

education efforts in the sciences?
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1. What are the origins of these investigations 
of education-focused science faculty?

2. How has the SFES phenomenon changed 
over time?

3. How have education-focused science 
faculty identities differentiated?

4. How might negative bias from peers and 
administrators influence these identities?
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Ideas that drive my efforts in higher education…
• Talented individuals continue to leave 

and feel excluded from scientific 
fields

• Few scientists have formal training in 
effective and inclusive teaching

• Personal characteristics predict who 
leaves science, which is unacceptable

“The largest gain in 
learning productivity in 
STEM will come from 
convincing the large 

majority of STEM faculty
that currently teaches by

(only) lecturing to use 
any form of active or 

collaborative 
instruction…”

– James Fairweather
Michigan State University
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• Long ago observation that…
Natural science departments appeared to be
cultivating science faculty who might address these issues…

How might our conceptualization of 
our professional identities 

influence whether and how we 
disrupt unfairness and exclusion in 

undergraduate STEM education 
more broadly?
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The immeasurable added value of this project…
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