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Ideas that drive my efforts in higher education...

e Talented individuals continue to leave

el and feel excluded from scientific “The largest gain in
fields Ie;aTrgl(gg /?lyoductl}/lty in
. L. . will come jrom
e Personal -character.lstlc.s predict who convincing the large
leaves science, which is unacceptable majority of STEM faculty
e Great science requires diverse that currently teaches by
. c only) lecturing to use
perspectives and thinking (only) ot
any form of active or
. e Few scientists have formal training in Aol 217
with _ _ . ) instruction...
Sl effective and inclusive teaching _ James Fairweather,

Michigan State University
Higher Education Researcher

e 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. | have NOT heard the term “SFES” before today.

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

C. I'm familiar with the term “SFES,” but | do NOT identify as an SFES.
I’'m familiar with the term “SFES,” and | DO identify as an SFES.
E. I'mnotsure... isn't SFES the same thing as DBER?!?
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S Driving Questions

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?



S Driving Questions

sdd 1. What are the origins of these investigations
F of education-focused science faculty?
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» 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 | hire
someone like you?!”

with | FY = : « Left the meeting with outline of a
Education hiring guide, draft survey tool, plan to
collaborate going forward

» o

May 5-6, 2006
CSU Systemwide Science Education Colloquium

Strand B: Engaging the Disciplines * Motivated — initially and still — to

Seth Bush, California State Polytechnic, San Luis Obispo pI’OVIde SyStematIC I'esearCh
Kathy Williams, San Diego State University . .
S eCIaltleS Michael Stevens, CSU Stanislaus eV'dence abOUt th|S phenomenon, tO
p Kimberly Tanner, San Francisco State University .
James Rudd, CSU Los Angeles check assertions regularly made that

Nancy Pelaez, CSU Fullerton

are not grounded in evidence
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Who are we?!? How did we define SFES?

..defined as science faculty who take on specialized
roles in science education within their discipline...

CBE—Life Sdencess Educatian
Val. 5, 267-205, Winber 2006

N The SFES

i Hiring
Guide,

LSE, 2006

Feature AS(;‘B" CBE — LIFE SCIENCES EDUGATION
Approaches to Biology Teaching and Learning

%

On Hiring Science Faculty with Education Specialties for
Your Science (Not Education) Department

S. D. Bush,*' N. 1. Pelaez, ** I A._Rudd,*‘-&" M. T. Stevens,* K. 5. Williams, *T
D. E. Allen,*” and K. D. Tanner*®

California Polytechnic State University, San Luis Obispo, CA 93407, *California State Appendix has
CA 92831, '*(.ahf-:::r"ua State University, Los Angeles, CA %0032; 'Californidy .
Turlock, CA 95382; %San Diego State University, San Diego, CA 92182; "Univ questions for
15716; and “San Francisco State University, San Francisco, CA 54132 departments to

consider when

hiring an 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...

Science

Undergrad
Science
Education

with
Education

Science Let’s
Education K-12 Science L conduct

Education

Research systematic

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

Science Initial
Description of

CSU SFES
Phenomenon
Science, 2008

THE PIFPELINE

Science Faculty with
Education Specialties

5.0, Bush,'" N J. Peleea,’™ J. A Rudd*t M. T. Stevens,™ K. D. Tanner," K. 5. Williams®

Career dynamics for science laculty with
interests in education point the way for
develeping this nascent caneer spadally.

Participant Sample
N=59

California State University (CSU) system

kebsally, effiorts to improve science edu-
GLﬂ:l‘Ju continue (/. 2). In the United
Snates, peimary and secondary (K-12)
seience education lags on international assess-
mients and strupgles o sustain qualified K-12
science teachers and to prepase
he miexn peneration of scientists
and enginsers (X At US col-
leges and wniversitics, maoee
than half of entering science
mzjors besve the sciences, most
(90°%%) complaining of ineffec-

gamj SFES numbess, characieristics, Iraining,
professional activities, and persistcrnos.

We identified, with the aid of deans, 156
CSU faculty as SFES and invited all 156 wo
complets a 111-question survey (7, which we

w

11%

temure-track feculty ranks (28%) assistant,
associate, and 4 1% full professors), and trained
extensively & sescarchers in basic science. We
completed Peasson & cli-squsne and MeNemary
tests to compare subpogulations of SFES and
o rake inferences (P (L0OS)

SFES include two subpop-
alations, those  specifically
hired as SFES (hired-SFES; n
=31, 33%) and those whotran-
sittoned v SFES robes (transi-
tioned-5FES; m = 28, 4T4)

b

from their

pe——

tive teaching (). OF those whoe

resrszin in seience, T4%h expreas [ .
he samie coeplaint (). Further

woek is needed within specific l:_'ul:':l .;‘;IIE; ’,'.‘.'.

Biology, Chemistry, Geosciences, Physics from e L!:.:; fq_u'fl_‘:- rales
sitioned-SFES had hiring
Survey Methods fughning in w,ﬂ‘a:::'ﬁl::m:
- carefully crafted 111-question survey — : b lef). More
- multiple rounds of piloting and refinement WAWAWA

- attention to measurement validity

with
Education

- power analyses to gauge ability to detect Article Detailed
differences in Sub-populations ASCB - CBE — LIFE SCIENCES EDUCATION Anealaylsees %
- consults with social scientists on finding "hidden Investigation of Science Faculty with Education CSU SFES =
populations” Specialties within the Largest University D
Phenomenon <

System in the United States

Seth D. Bush,™ Nanr_%'l J. Pelaez,™ James A. Rudd,™ Michael T. Stevens, !
Kimberly D. Tanner,” and Kathy S. Williams™

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

Specialties

LSE, 2011

*California Polvtechnic State University. San Luis Obisno, C A 93407 iPurdue Universityv, West Lafavette.



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

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

Science
The National

SFES Study,
PNAS, 2013
BioScience, 2014

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 7

Misalignments: Challenges in
Cultivating Science Faculty
with Education Specialties

in Your Department

Widespread distribution and unexpected variation
among science faculty with education specialties
(SFES) across the United States

Seth D. Bush™', Nancy J. Pelaez™', James A. Rudd I, Michael T. Stevens®', Kimberly D. Tanner®”,
and Kathy S. Williams"'?

with
Education

2Department of Chemistry and Biochemistry, California Polytechnic State University, San Luis Obispo, CA 93407; ®Department of Biological Sciences, Purdue
University, West Lafayette, IN 47907; “Department of Chemistry and Biochemistry, California State University, Los Angeles, CA 90032; “Department of Biology,|
Utah Valley University, Orem, UT 84058; “Department of Biology, San Francisco State University, San Francisco, CA 94132; and ‘Department of Biology,
San Diego State University, San Diego, CA 92182

Edited* by Bruce Alberts, University of California, San Francisco, CA, and approved March 5, 2013 (received for review November 4, 2012) i;BHK[/:THBgssHYV\I/\‘ItI’_\IIi:Aé PELAEZ, JAMES A. RUDD II, MICHAEL T. STEVENS, KIMBERLY D. TANNER,

Proceedings of the . .
- NA National Academy of Sciences BlOSClence O AMERICAN INSTITUTE or

meeesssssssssssn 0f the United States of America A Forum for Integrating the Life Sciences BIOLOGICAL SCI E N CES

Specialties




Science

with
Education

Specialties

®PLOS |one

The National
SFES Interview
Study,
PLOS ONE, 2014

AYAYAN

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?

RESEARCH ARTICLE

Fostering Change from Within: Influencing
Teaching Practices of Departmental
Colleagues by Science Faculty with Education
Specialties

Seth D. Bush'***, James A. Rudd, II>¥, Michael T. Stevens®**, Kimberly D. er'*y
Kathy S. Williams®*#

1 Chemistry and Biochemistry Department, California Polytechnic State U
California, United States of America, 2 Department of Chemistry and Bioché
University, Los Angeles, California, United States of America,gis
University, Orem, Utah, United States of America, 4 Departmen
San Francisco, California, United States of America, 5 Department®
San Diego, California, United States of America

And that
was in 2014,
a decade
® These authors contributed equally to this work.

1 All authors are listed alphabetically on this work. ag 0O...
* sbush @ calpoly.edu -~




Driving Questions

Science

2. How has the SFES phenomenon changed
over time?

with
Education
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Poll Question

S

sl How do you predict the SFES phenomenon has
F changed over time?

SFES are more likely to...

Faculty
E A. have formal training in science education
B. be in tenure-track positions
with C. transition from traditional faculty positions into SFES roles
Education
s D. both Aand B
E. bothBandC

Specialties




How has the phenomenon changed over time?

PLOS ONE
Science \‘V \/

k RESEARCH ARTICLE
The 10-Year . 4 .
~  National Follow- Differentiation, adaptation, and
[ Up Study, PLOS . . . .
Faculty <=2 ONE 5024 perseverance: Maturing conceptualizations of

education-focused science faculty in the
United States

Seth D. Bush'®, Michael T. Stevens©2®, Kimberly D. Tanner®*, Kathy S. Williams®***

!

ith FECUE R SR 1 California State Polytechnic University, San Luis Obispo, San Luis Obispo, CA, United Stals of Amej
WI N=238, across the U.S. 2 Utah Valley University, Orem, UT, United States of America, 3 San Frangisco State Uniyv, Sag
Ed u Cati on Biology, Chemistry, Geosciences, Physics Francisco, CA, United States of America, 4 San Diego State University, Sal S CA,

59% women, 93% white America

@Th th tributed Iy to thi k RS ELOEEIE
ese authors contributed equally to this work. T
Survey Methods * kathy.williams @sdsu.edu e predlctlons and

- language of “education-focused science explore these
faculty” to probe range of named identities results
- survey adapted from published, descriptive

Specialties question set, face validated in pilots

- National snowball sampling
- Range of institution types and hire dates




Making predictions about participants by hire date...

Science

Will show first!
Please make a
prediction based
on these data

Start before 2000  Start 2000-2009 Start after 2009
with (n=68) (n=115) 2009 (n=54)
Education

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

Specialties




Predictions! Formal training in Science and Science Education...

Science A. Formal Training

i. Basic
Science

Yes
No

ii. Science
with Education®
Education

Yes
No

Start before 2000  Start 2000-2009  Start after 2009
(n=66, 59) (n=114, 102) In=53. 51)

Specialties




Predictions! Formal training in Science and Science Education...

Science A. Formal Training

i. Basic
Science

Yes
No

ii. Science
with Education*
Education

Yes
No

Start before 2000  Start 2000-2009  Start after 2009
(n=66, 59) (n=114, 102) In=53. 51)

Specialties




More participants with recent hire dates have formal training in science education

Science A. Formal Training

i. Basic
Science

No
ii. Science
with Education*
Education Vess

No

Start before 2000  Start 2000-2009  Start after 2009
(n=66, 59) (n=114, 102) 2009 (n=53, 51)

Specialties




Predictions! Participants in Tenure-Track or Non-Tenure-Track positions

Science
Tenure Track®
Faculty
NonTT
T/TT
with
Education Start before 2000  Start 2000-2009  Start after 2009

(Nn=68) (=115} (n=54)

Specialties




More participants with recent hire dates in Non-Tenure Track positions

Science
Tenure Track®
Faculty
Non TT
T/T i
with
Education Start before 2000  Start 2000-2009 Start after 2009

(Nn=68) (=115} (n=54)

Specialties




Predictions! Participants Hired or Transitioned to their education-focused role...

Science

Career Path*

H
T
with
Education

Start before 2000  Start 2000-2009  Start after 2009
(n=68) (n=115) (n=54)

Specialties




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

Science

Career Path*

Faculty
H
T
with
Education

Start before 2000  Start 2000-2009  Start after 2009
(n=68) (n=115) (n=54)

Specialties




Driving Questions

Science

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

Education

Specialties




Poll Question

_ SFES = Science Faculty with Education Specialties
Science

DBER = Discipline-Based Education Researcher

Which of the following best describes your own
professional identity?

| identify as an “SFES.”

| identify as a “DBER.”

| identify as an “SFES” and a “DBER.”

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

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

with
Education

mo o W

Specialties
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Exploring SFES and DBER...

Undergrad
Science
Education

“The DBER Report”
DBER-Understanding and
Improving Learning in
Undergraduate Science and

Scienceé K-12

Education Science Engineering
(2012)

Research Education

(including

DBER) NATIONAL

ACADEMIE

cienc culty
Ity e@ter (
ienceé education
/. The challenges
ademands on their time
departmental service. DBER
ext.”

ational Academy of Sciences DBER report

th
h

“The committee found ve So, how do the characteristics of
Education Specialt

of al. 2006. 2004 participants in our recent study
research. Thus thiv, vary with their chosen identities — as
that SFES face in't DBER, SFES, or both?

for teaching, unusua
scholars in other settings may;




Predictions! Relation of professional identity to position type & career path

Science DBER DBER & SFES

D.Tenure Track* 9™ SIS Only

T/TT (n=157)
NonTT (n=37)
Ll E. Career Path*

Education
H(h=111)
T (n=69)

Specialties




Predictions! Relation of professional identity to position type and career path

Science DBER DBER & SFES
D.Tenure Track* 2" SFES oy

T/TT (n=157)
NonTT (n=37)

i E. Career Path*

Education
H(h=111)
T (n=69)

Specialties




Professional identities distinguished by tenure & career path

Science DBER DBER & SFES
D.Tenure Track* ™ SFES oy

T/TT (n=157)
NonTT (n=37)
i) E. Career Path*

Education

(n=111)

5 T (n=69)

Specialties




Predictions! Relation of professional identity to professional activities

DBER DBER & SFES

| | Only SFES Only
Science Professional

Activity SER®

(Science Education Research)

K12

(K-12 Science Education)

with
Education

UGSE*

(Undergraduate Science Education)

SpeCIaltleS Yes  Did participants report seeking grant funding as
No a measure of each professional activity?




Professional identities distinguished by professional activities

DBER DBER & SFES
Only SFES Only

Science Professional
Activity SER*

(Science Education Research)

K12

(K-12 Science Education)

with
Education

UGSE*

(Undergraduate Science Education)

SpeCIaltleS Yes  Did participants report seeking grant funding as
No a measure of each professional activity?




Professional identities distinguished by professional activities

DBER DBER & SFES

| Only SFES Only
Science Professional

Activity SER®

(Science Education Research) Q g

(K-12 Science Education)

with
Education

UGSE*

(Undergraduate Science Education)

SpeCIaltleS Yes  Did participants report seeking grant funding as
No a measure of each professional activity?




Professional identities distinguished by professional activities

DBER DBER & SFES

| | Only SFES Only
Science Professional

Activity SER®

(Science Education Research)

K12

(K-12 Science Education)

with
Education

UGSE*

(Undergraduate Science Education)

wrb

SpeCIaltleS Yes  Did participants report seeking grant funding as
No a measure of each professional activity?




S Driving Questions

What really drives how we
Science conceptualize our

F professional identity?

Faculty

with Q

Education Q

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

What might influence whether
we introduce ourselves as
DBER, SFES, or both?

/

Specialties



Poll Question

S

science TRLL my professional experiences in the biological
sciences, | have mostly observed that...

Research activities and Education activities are both viewed as high status.
Education activities are viewed as higher status than Research activities.
Research activities are viewed as higher status than Education activities.

It depends on context...

with
Education

mo o » »

I’'m really not sure...

Specialties




Potential Influence of Negative Bias on Professional Identity

Science N The CSU

Deans’
F Perspectives Disciplinary Bias, Money Matters, and
Ls?é"%’zo Persistence: Deans’ Perspectives on

Faculty

with
Education

Science Faculty with Education
Specialties (SFES)

Seth D. Bush,!™ Michael T. Stevens," Kimberly D. Tanner,'' and Kathy S. Williams|¥
'California State Polytechnic University, San Luis Obispo, San Luis Obispo, CA 93407; *Utah Valley
University, Orem, UT 84058; 'San Francisco State University, San Francisco, CA 94132; 'San Diego
State University, San Diego, CA 92182

Participant Sample

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

Interview Methods

- 30-minute phone interviews
s - 2 researchers conducted interviews °f .

- interview protocol probed: views on SFES, " Y
awareness, conceptualization, perceived " )
impact, change over time ‘ *

SpeCialtieS - quant?ficatio.n of emerger?t tt?t.emes ¢ t. i : : °
- attention to inter-rater reliability 7 0 %,
- care in aligning claims with evidence

ASCB *CBE—LIFESCIENCES EDUCATION




Predictions! Perspectives of CSU Deans about SFES and DBER

Sclence Impression of SFES phenom. Negative impression of

the DBER field

Positive
Negative

N =24

with
Education

s SFES lower status

Specialties




Perspectives of CSU Deans about SFES and DBER

Science

Impression of SFES phenom. Negative impression of
the DBER field

Positive
Negative

N=24

with
Education

s SFES lower status

Specialties
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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 |
don't want to — for whatever reason — be identified as that. | think
a stigma there that the education people gr2 ‘Q
they're more interested i
scientists, in general

lways specialists.
tually influences
et.” — Dean 139

How might our conceptualization of
our professional identities be
shaped by negative perceptions
and disciplinary bias about
education efforts in the sciences?

“And so, from;
and that's thg
department.
some compre
teachers. So, fro
degrees in those subjecy

nts who have
e to train the

sle, | think, with
pedagoor’ — Dean 146

that once NSF and NIH started focusing on science plus edu , then when

“... And | guess iTyouwant to be completely utilitaria tt@u could say
funds become available, most people follow the money.” — Oan 122
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S Driving Questions

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...

e Talented individuals continue to leave

and feel excluded from scientifi “The largest gain in
i g productivity in
. Igg}gfﬁnal cp il come from

the large
How might our conceptualization of

our professional identities
influence whether and how we
disrupt unfairness and exclusion in
~ undergraduate STEM education \
more broadly?

L—.ruction...”

'mes Fairweather

Michigan State University
Higher Education Researcher

se1ssues.
e

Natural science departme -peared to be
cultivating science faculty who might address the




The immeasurable added value of this project...

Science
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with
Education

Specialties




s Acknowledgments

 All the faculty who participated in this research over the years!

Science

F  SFES research team, past and present:

Seth Bush, Cal Poly, San Luis Obispo
Michael Stevens, Utah Valley University
Kathy Williams, San Diego State University

E Nancy Pelaez, Purdue University
James Rudd, Cal State Los Angeles

with
SCELCICN « Funding from California State University & NSF (DUE)-1228657
The California Y
s State University ?f

ety ¢ Finally, we thank our families for on-going patience & support.




Science

Faculty

with
Educati

Specialti
es

Reflecting on a Decade of Investigations of Science
Faculty with Education Specialties (SFES):
Differentiation from DBER, Variation across Institution Types,
and Perseverance despite Negative Bias

Kimberly Tanner, on behalf of...

The SFES - Science Faculty with Education Specialties — Research Team
Seth Bush, California Polytechnic State University, San Luis Obispo
Michael Stevens, Utah Valley University
Kimberly Tanner, San Francisco State University
Kathy Williams, San Diego State University

kdtanner@sfsu.edu
@kimberlydtanner

NSF (DUE)-1228657 S

The California
State University

Access to SFES Bibliography



	Reflecting on a Decade of Investigations of Science Faculty with Education Specialties (SFES): 
Differentiation from DBER, Variation across Institution Types, and Perseverance despite Negative Bias
	Kimberly Tanner
First-generation college-going, Neuroscientist by training�Professor of Biology
SFES (Science Faculty w/Education Specialty), DBER (discipline-based education research)
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Acknowledgments
	Reflecting on a Decade of Investigations of Science Faculty with Education Specialties (SFES): 
Differentiation from DBER, Variation across Institution Types, and Perseverance despite Negative Bias

