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ABSTRACT

The phenomenon of embedding Science Faculty with Education Specialties (SFES) in sci-
ence departments is well documented. However, the perspectives of academic leaders
have not been systematically studied. To investigate these perspectives, we conducted an
interview study of college of science deans in the California State University system, which
offers a defined higher education context in which to sample across a range of institution
types and cultures. While deans were aware of and positive about SFES as potential change
agents, most deans also evidenced casual bias against science education efforts and ex-
perts. Deans mentioned that education reform efforts by SFES were primarily driven by
external policy and funding mandates, causing concern that support for such positions
and scholarly work could evaporate if external pressures recede. The majority of deans
stated that the SFES phenomenon had persisted over the last decade and continued to
grow. Findings reported here document tacit assumptions that science education efforts
may not count as science and reveal a lack of cultural integration of science education
efforts into the sciences in higher education. Such findings should give biology educators,
reformers, and researchers pause, as well as fresh incentive to engage more fully and reg-
ularly with administrators about their work.

INTRODUCTION

Calls to improve science, technology, engineering, and mathematics (STEM) educa-
tion have spanned multiple decades (Brainard, 2007; Holm et al., 2011) and conti-
nents (e.g., Organisation for Economic Co-operation and Development [OECD], 2007;
Hénard, 2009; President’s Council of Advisors on Science and Technology [PCAST],
2012). Over time, various approaches to science education reform—in K-12 science
education, undergraduate science education, and/or science education research—
have included the development of innovative curriculum, engagement of instructors
in pedagogical professional development, increased commitment to science education
research, and re-envisioning of the goals of STEM education, to name a just few (e.g.,
National Science Board, 2007; American Association for the Advancement of Science
[AAAS], 2011; National Research Council [NRC], 2012; PCAST, 2012; Next Genera-
tion Science Standards Lead States [NGSS], 2013). Increasingly, it has become clear
that many of these reform approaches have been supported by the appointment of
specific individuals with a focus on STEM education within STEM departments in
higher education. These individuals occupy a range of position types, which differ in
tenure-status, teaching load, research responsibilities, enfranchisement, and relation
to other faculty (Bush et al., 2006, 2008; Coleman et al., 2019). The majority of SFES
are tenured or tenure track (Bush et al., 2013, 2016). In some institutions, however,
these individuals are non-tenure track instructors who primarily teach, whereas in
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other institutions novel tenure-track teaching-professor posi-
tions have been created (Association of American Universities,
2017; University of California Office of the President, 2018;
Harlow et al., 2020). In other institutions, these individuals are
hired as discipline-based education researchers (DBER), but
then are expected to participate in education reform beyond
their scholarship (NRC, 2012; Bush et al., 2019). In still other
instances, these education specialists are scientific trainees,
often postdoctoral fellows, who partner with permanent faculty
to foster innovation and change (Wieman, 2009, 2017; Bush
et al., 2010; Chasteen and Code, 2018). Regardless of the spe-
cifics of these different position types, how well education posi-
tions will be accepted and integrated into the culture of the
natural sciences is unclear (Brownell and Tanner, 2012; Woo-
ten, 2018, 2019), and little systematic research has been con-
ducted on most of these models.

One exception has been the systematic research conducted
on the phenomenon of science faculty with education special-
ties (SFES) over the last decade and a half (Bush et al., 2006).
In an attempt to be inclusive, SFES have been conceptualized as
individuals contributing to STEM education reform from a wide
variety of academic position types in STEM departments in col-
leges and universities (Bush et al., 2006). While such individu-
als exist across STEM disciplines, research describing the nature
of the SFES phenomenon has focused on these positions in sci-
ence departments, in particular in biology, chemistry, geosci-
ence, and physics departments. As described previously, SFES
are trained primarily as scientists and have additional expertise
in K-12 science education, undergraduate science education,
and/or science education research (Bush et al., 2008, 2011).
This integration of science education as an area of professional
work in the natural sciences is being accomplished by SFES
who are hired by science faculty colleagues and administrators
who appear to see the need for educational reform and change
agents in their departments (Bush et al., 2017, 2019). SFES are
found across institution types (Bush et al., 2013) and appear to
influence the teaching practices of their science department col-
leagues, in addition to conducting science education research
and contributing to K-12 science education in some cases (Bush
et al., 2016, 2017). SFES assert the critical role of administra-
tors in motivating SFES hires, which is consistent with adminis-
trators conceptualizing SFES as change agents who can foster
educational change from within science departments (Addy
et al., 2015; Bush et al., 2016). Even though the SFES phenom-
enon has been studied intensively for over a decade (Bush
et al., 2019), perspectives of administrators about the SFES
phenomenon have received only limited discussion (Bush et al.,
2017, 2019).

The intent of academic leaders, such as deans, in hiring
SFES to pursue science education endeavors in their colleges is
unclear. In particular, the investment in academic positions
focused on science education, in some cases with accompany-
ing status and intellectual freedom, is nontrivial. Yet the motiva-
tions for creating these positions has neither been publicly artic-
ulated nor directly derived from either policy or mandate.
Understanding academic leadership at the level of deans—indi-
viduals who oversee and lead multiple disciplinary departments
in the sciences and beyond—is key to understanding motiva-
tions driving the SFES phenomenon, in particular the likelihood
that SFES will persist in the long term and become integrated
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into the culture of academic science. Scholarly work on the
influence of academic deans has described how deans are piv-
otal in determining how a college will respond to change,
regardless of leadership style (Jones and Rudd, 2008). In one
study, respondents nominated deans more often than presidents
as important academic leaders on campus (Martin, 1993).
Additionally, deans occupy unique administrative roles as liai-
sons between disciplinary departments and university adminis-
trators on policy, budgetary, and personnel issues. Deans’ efforts
can be accomplished as they cultivate relationships with indi-
viduals and groups across campus (Martin, 1993) and both
develop and sustain science education reform programs (May
et al., 2013). Finally, some evidence suggests that deans are key
in the establishment of inclusive departmental cultures
(Bystydzienski et al., 2017). However, the extent to which
deans’ support for the SFES phenomenon reflects either a tran-
sient response to calls for education reform or a long-term com-
mitment to bringing science education into the culture of sci-
ence disciplines has yet to be probed.

To investigate the perspectives of academic leaders about
the SFES phenomenon, we conducted an interview study with
deans who lead colleges of science. We chose to interview dean-
level administrators, as these individuals oversee multiple sci-
ence departments, make decisions about hiring and firing, have
an inherently cross-disciplinary lens, and set the culture and
priorities across an entire college, unlike chairs, who are often
faculty peers serving short terms and focused on a single disci-
pline. Additionally, deans are often the highest level of campus
administrators with whom most faculty, including SFES, regu-
larly interact. We also chose to conduct these interviews in the
context of the 23-university California State University (CSU)
system, which includes PhD-granting, MS-granting, and pri-
marily undergraduate institutions (PUL; CSU 2019c). Because
these 23 campuses include institutions that differ substantially
in their founding dates, settings, student populations, enroll-
ment sizes, and levels of research orientation, their collective
variety reflects many other colleges and universities across the
nation. The CSU has the additional advantage of systematic evi-
dence collection about the SFES phenomenon over the last
decade (Bush et al., 2008, 2019). While much could be probed
in these interviews, we focused our evidence collection efforts
on five main research questions: 1) To what extent are deans
aware of the SFES phenomenon? 2) How do deans conceptual-
ize SFES? 3) What are deans’ perceptions of SFES impacts?
4) What are deans’ perceptions about the motivations for inclu-
sion of SFES in science departments? 5) How do deans perceive
the evolution of the SFES phenomenon over the last decade?

METHODS

Participant Population

To investigate deans’ perspectives on the SFES phenomenon,
our goal was to interview current or former CSU deans whose
colleges included science departments and who had held their
positions for at least two academic years. In Spring 2017, we
identified the current science dean of each CSU campus. If the
current dean had served for fewer than two academic years, we
identified the closest predecessor who had served as dean for at
least two academic years and invited that individual’s participa-
tion instead. All of the deans interviewed in this study were
from STEM-based academic disciplines themselves.
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Our target dean participants had many demands on their
time, and issues involving SFES likely represented only a small
portion of their professional responsibilities. As a result, we
were mindful of the time commitment requested for dean inter-
view participation. To maximize the number of deans willing to
participate in this study, while ensuring that our interview pro-
tocol would generate a rich data set, we elected to request only
a 30-minute interview.

Initial contacts with deans were made by email in June
2017, where we described the nature of our study. We asked
them to provide informed consent, their telephone contact
information, and times they were available for an interview.
Participants were scheduled for telephone interviews using
the contact information they provided. Before the interview,
we provided each participant with our research goals, the
categories of questions that we would ask, the identities of
the researchers who would conduct the interview, and assur-
ances of confidentiality. Two deans selected using this proto-
col had served a relatively short time and strongly encour-
aged us to interview a previous or current dean who they felt
had critical experience with and knowledge of the SFES situ-
ation and its history on that campus. In those two cases, we
interviewed a second dean from that campus. Between July
2017 and January 2018, 24 deans from 22 of the 23 CSU
campuses completed a phone interview with us (96% cam-
pus response rate).

Data Collection

Interviews were conducted by two interviewers, one of
whom asked the majority of questions, and captured an
audio recording. The second interviewer was present to
ensure consistency in the interview protocol and to capture
a backup recording. All participants agreed to be recorded
and to have their interviews transcribed. Although partici-
pants were addressed by their actual names during the inter-
views, randomly generated numbers replaced actual names
for transcription and analyses. In writing results, we redacted
institution names to protect the identities of our partici-
pants. We offered to provide a copy of the interview tran-
script to participants upon request. Additionally, all partici-
pants were invited to review this article before its submission
for publication.

These semistructured interviews were conducted using a
protocol that included an informational preamble followed by
questions related to our five specific research questions: 1) To
what extent are deans aware of the SFES phenomenon?
2) How do deans conceptualize SFES? 3) What are deans’ per-
ceptions of SFES impacts? 4) What are deans’ perceptions
about the motivations for inclusion of SFES in science depart-
ments? 5) How do deans perceive the evolution of the SFES
phenomenon over the last decade? For a complete interview
protocol, please see the Supplemental Material. The interview
questions posed were designed specifically to probe responses
to the five research questions, and depending on the partici-
pant’s response, follow-up questions were asked to probe their
perceptions of the SFES phenomenon. Although we used a
consistent interview protocol, not all participants spoke to all
issues. The data we present here provide insights into a subset
of claims that emerged from the responses to the study
questions.
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Data Analyses

Our data analyses were both qualitative and quantitative. Qual-
itative analyses centered on the identification of quotes from the
deans’ transcripts that contained evidence relevant to any of our
five research questions. Quantitative analyses were post hoc and
focused on closed-ended questions that emerged after the inter-
views were completed and that related to deans’ awareness of,
conceptualization of, and perceived impacts of SFES, as well as
the evolution of the SFES phenomenon within their colleges.

Qualitative Analysis

To familiarize ourselves with the data set as a whole, each
researcher read the 24 transcripts in their entirety. We then ran-
domly divided transcripts equally among researchers, and each
researcher examined the assigned transcripts, identifying
quotes that contained evidence about any of the five research
questions. As a research team, we discussed the selected quotes
and identified claims about the SFES phenomenon supported
by evidence from multiple deans. Claims were clarified and dis-
cussed until the four researchers reached consensus. Next, we
apportioned claims equally, and each researcher identified the
most illustrative quotes across all deans that provided evidence
for each of the claims. Those quotes provided the evidence that
supported the claims emerging from the transcripts.

Post Hoc Quantification

All four researchers read each of the transcripts entirely and
looked for answers to closed-ended questions—about the
deans’ awareness of, conceptualization of, and perceived
impacts of SFES, as well as the evolution of the SFES phenom-
enon within their colleges—that emerged after the interviews
were completed. All four researchers reached consensus on the
results.

Awareness: Had the dean heard the term “SFES” before this
interview? Did the dean know of the SFES phenomenon?
Did the dean’s college presently have faculty who were hired
as SFES (H-SFES), who transitioned to an SFES role after
being hired for another role (T-SFES), or both?

Conceptualization: Had the dean perceived a status differ-
ential between SFES and non-SFES on their campus? Did
the dean hold a generally positive or negative attitude
toward discipline-based education research (DBER)? Did the
dean hold a generally positive or negative attitude toward
the SFES phenomenon?

Perceived impacts: Was the dean aware of SFES scholarly
activity in K-12 science education, undergraduate science
education, and/or science education research?

Evolution of SFES: Were there more or fewer SFES on their
campus than in 2008, when the first study of SFES in the
CSU was done? Had SFES recently been hired into the dean’s
college?

Institutional Review

This study was approved by the Institutional Review Board
(IRB) at California Polytechnic State University, San Luis
Obispo, as well as by the campuses of all coauthors. Participants
provided informed consent before participation following a pro-
cedure approved by the aforementioned IRB.
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RESULTS
We present here findings from interviews with 24 deans from
the CSU system, investigating their views on the SFES phenom-
enon. These deans represented 22 of the 23 CSU campuses at
which faculty who identify as SFES and have participated in
previous studies are employed (Bush et al., 2019). All deans
had been in their current positions for at least two academic
years, with one-third of the deans having been in their positions
for longer than a decade and another third in their positions for
5-10 years. Results are organized into sections addressing the
following five research questions: 1) To what extent are deans
aware of the SFES phenomenon? 2) How do deans conceptual-
ize SFES? 3) What are deans’ perceptions of SFES impacts?
4) What are deans’ perceptions about the motivations for inclu-
sion of SFES in science departments? 5) How do deans perceive
the evolution of the SFES phenomenon over the last decade?
Evidence presented in the following sections includes quali-
tative evidence—anonymized quotes transcribed directly from
interviews, as well as quantitative evidence that estimates post

A. Familiar with SFES phenom.

Positive
Negative

N =24

E Familiar with term SFES

B. Types of SFES in deans’ colleges

H I
Both
T
N=24

FIGURE 1. Deans’ awareness, impression, and conceptualization of SFES in their colleges.
(A) Deans’ familiarity with the SFES phenomenon (22 of 24 yes, two of 24 no) overlapped
by their familiarity with the term SFES (10 of 24; dots). (B) Deans' reflections on the
presence of faculty specifically hired (H) in SFES roles or those who transitioned (T) into
SFES roles (four of 24 only H-SFES, six of 24 only T-SFES, and 14 of 24 both H-SFES and
T-SFES). (C) Deans’ impressions of SFES (21 of 24 positive, three of 24 negative) overlapped
by their perception that SFES may be considered of lower status by college peers (12 of 24;
dots). (D) Deans with a negative impression of DBER (seven of 24 yes, 17 of 24 no).
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C. Impression of SFES phenom.

SFES lower status

D. Negative impression of
the DBER field

hoc the prevalence of an emergent theme across all individuals
where possible. Given the limited interview time available with
deans, post hoc quantification was not always possible, as some
emergent themes did not arise in some interviews and were not
probed in every interview, given the initial interview protocol.
In the quotes included here, we share multiple examples of
deans’ perceptions of the SFES phenomenon, representing
voices from 17 of the 24 deans in our study. Additional quotes
(including the voices from four more deans) are included in
Supplemental Table 1.

Research Question 1: To What Extent Are Deans Aware of
the SFES Phenomenon?

Deans across the CSU system were generally aware of the
SFES phenomenon, if not the specific term “Science Faculty
with Education Specialties” or “SFES.” Ninety-two percent
(22 of 24) of deans knew of the SFES phenomenon,
whereas only 42% (10 of 24) had heard the specific term
(Figure 1A).

“We didn’t use that term but, yeah we defi-
nitely have those ... we called them disci-
pline-specific science educators, but it’s the
same thing.”—Dean 147

“So this is [not my first] institution, and I
am used to there being educators in the
discipline or department. So, mathematics
educators in mathematics departments,
science educators in science departments,
and also in the College of Education ... the
people who work on science education are
a combination of people who were edu-
cated that way or people who were edu-
cated as scientists but then transitioned
into science education.”—Dean 140

All participating deans reported having
had SFES on their campus. As alluded to in
the last quote, deans reported having differ-
ent types of SFES in their colleges (Figure
1B), with 58% (14 of 24) of deans reporting
that they had both H-SFES who had been
specifically hired into that role and T-SFES
who had transitioned from basic science
activities into an education specialty role.
Additionally, 25% (six of 24) of deans
reported having only T-SFES, and 17%
(four of 24) reported having only H-SFES.

The vast majority of deans (88%; 21 of
24) across the CSU system expressed pos-
itive impressions about the SFES phenom-
enon and its impact on their campuses,
fewer than 13% (3 of 24) reported a neg-
ative impression of SFES (Figure 1C). In
some cases, the deans’ positive impres-
sions of the SFES phenomenon were
expressed as aspirations to bring more
SFES to their campus in the future, as
seen in the following quotes.
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“I'm very happy that I hired the couple faculty that fit that
[SFES] description ... And our Science Faculty with Education
Specialties have been incredibly successful. ... My long-range
goal was to have one in each department in the college.”—
Dean 106

“I think every one of the departments could benefit by having
someone like that in there, because the introductory core
courses, in all of them, are always needing updates, changes,
looking at what is best for how you teach students.”—Dean 138

Research Question 2: How Do Deans Conceptualize SFES?
Across all dean interviews, SFES were primarily conceptualized
as scientists who happened to be working on issues of science
education within a science department. While some described
SFES as individuals who had additional training in science edu-
cation, deans generally conceptualized SFES as “card-carrying
scientists,” a term that was used by multiple deans. However,
even with formal training in their science disciplines, many
deans also expressed concern that SFES would be considered
“second-class citizens,” given the nature of their professional
work and its focus on education. Language from dean inter-
views further evidenced the underlying status differentials
between education and science that pervades their conceptions
of the SFES phenomenon.

SFES as Card-Carrying Scientists

Deans repeatedly described SFES as scientists with PhD-level
training in their science disciplines and commonly linked their
scientific credentials and research training with the level of
respect, credibility, and influence that SFES were likely to gar-
ner from fellow science faculty:

“... I think one of the things that we were lucky with, that
made it work, is the particular people we hired, as it hap-
pened, actually had PhDs in the subjects, as opposed to PhDs
in education ... And that gave them a lot of credibility with the
fellow faculty.”—Dean 106

“... And there’s a very strong sense in science faculty, probably
a lot of other faculty too, to pay most attention to people that
you think have calling cards in their discipline, credentials in
their discipline ... So the disciplinary expertise, I view, as mak-
ing a big difference.”—Dean 135

Concomitantly, several deans recalled unfortunate stories of
SFES who did not come to their role with discipline-specific
training and credentials in the basic sciences, but rather with
formal education training and expertise in K-12 education or
science education more generally:

“... my experience is that when you hire faculty that have a
background in K-12 education and you put them in the sci-
ence departments, your basic science researchers, your hard
science researchers, look down upon them. And it tends to be
a very negative experience for those faculty. And so they often
end up being moved over to the College of Education because
they feel like they’re never going to get tenure and [be] pro-
moted because they’re doing education research, but they’re
not doing the hard science basic research. So, they’re treated as
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second-class citizens, or maybe even—not even citizens? And
that’s very difficult. It’s across the board. It’s a perception that
they’re not as smart. They’re not as good. They don’t have as
much knowledge.”—Dean 117

“Unfortunately, our one person who is a specialist has had
issues, and I saw those same issues on my other campus with
people who were hired as science education specialists and
had a hard time getting the respect of their colleagues. Their
colleagues had a hard time understanding their research and
appreciating their research. So, it partly was a matter of disci-
plinary hegemony.”—Dean 139

Concerns about Perceived Lower Status

Deans raised concerns regarding the perceived status of SFES
and also about their DBER efforts. Half of the deans surveyed
expressed concern that SFES may be considered of lower status
by their college peers (Figure 1C), notably this concern was
held by a sizable portion of deans (nine of 21) who expressed a
positive impression of the SFES phenomenon. Further, just
under a third of deans (seven of 24) indicated a negative
impression of DBER (Figure 1D). Even for those SFES who were
“card-carrying scientists” and at the PhD-level within their dis-
ciplines, some deans shared concerns about perceived lower
status of these individuals, based on the nature of their profes-
sional work, scholarly activities, and publications:

“In my role as dean, [I see] that some of their colleagues
wouldn’t view publications about those efforts, those pedagog-
ical efforts, as being as important toward tenure. But I made it
clear that in my view as dean, I think that having them
engaged in doing scholarship around the scholarship of teach-
ing and learning was an important contribution to the college
and to the students.”—Dean 126

“Faculty in these arenas, my understanding is, can also be
involved in K-12 developments, programmatic developments,
and interfacing between K-12 and [the] university. But faculty
as a whole have lesser understanding of that and don’t view it
perhaps as high a level of scholarship. They view it much more
as service.”—Dean 129

“... at our campus, education, science education research, is
respected. But I'm not sure that is a universal thing. So, when
in fact, [a chancellor’s office visitor] was here, I didn’t get the
impression that he was as impressed with education research
as he was with research-research.”—Dean 132

Multiple deans acknowledged that cultural acceptance of
SFES and discipline-based science education as legitimate
scholarly activity within the science disciplines varied not only
across campuses but also across disciplinary departments on a
single campus, often taking pride in their communities’ inclu-
sion of SFES and science education in their science disciplines:

“So in earth sciences and physics, we were way more welcom-
ing to the science education researchers ... And particularly,
chemistry, they were very challenged by that ... there was this
first- and second-class citizen kind of thing going on ... And in
biology, their science education folks were not as explicitly sci-
ence education as in the other departments.”—Dean 147
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A. Deans’ perceptions of SFES impact

Active in K-12

Active in UG

Active in SER

| | | | |
0 20 40 60 80 100
Percent of deans reporting (N = 24)

FIGURE 2. Deans’ perceived impacts and growth of SFES. (A) Perceived SFES impacts in:
K-12 science education (K-12; 22 of 24), undergraduate science education (UG; 21 of 24),
and science education research (SER; 11 of 24). (B) Deans’ perceptions of how the number
of SFES in their college has changed in the last 10 years (19 of 24 reported more SFES,
three of 24 reported approximately the same number of SFES, and two of 24 reported
fewer SFES) overlapped by deans who reported recent SFES hires (15 of 24; dots).

“[Historically] education was, I don’t want to [say] second
tier—But it was what you did if you couldn’t ... [Now] I think
it’s changing. They've [departmental faculty] changed. That
they were willing to take a precious faculty line and spend it on
[education] made it clear that they finally realized that this
was a discipline that they needed to address just like cell biol-
ogy or anything else ... I think [this] means that there’s a sort
of sea change.”—Dean 131

Status Differentials between Education and Science

As seen in the last quote in the previous section, many deans
explicitly acknowledged or implicitly evidenced deficit stances
toward education as a discipline, which appeared to influence
their conceptualizations of SFES and their professional efforts:

“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 sci-
ence.”—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

“... I do think it’s an incredibly important area. I mean, we as
scientists need all the help we can get to educate students, to
figure out the best ways to use all the technology and so on.
Actually, you know, I would welcome having a department of
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B. Perceptions of SFES growth

Ia Recent SFES hires

science education. But they’re going
to have rigorous expectations. It can’t
be watered down. They have to have
the respect of the ‘scientists’ in the
college. I wouldn’t mind that at all.
I think it's incredibly valuable.”
—Dean 120
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Research Question 3: What Are Deans’
Perceptions of SFES Impacts?

Deans across the CSU system reported
impacts of SFES on their campuses in all
three arenas of science education: K-12
science education, undergraduate science
education, and science education research.
Additionally, deans often acknowledged
indirect impacts SFES had on their cam-
puses, in terms of being pedagogical and
research resources for colleagues and as
leaders and change agents in diverse cam-
pus initiatives. We share here quantifica-
tion of the types of SFES impacts reported during interviews
with deans, as well as qualitative evidence about SFES impacts
beyond the three arenas of science education.

In querying deans about their perceptions of the impact of
SFES on their campuses, all deans reported SFES impacts in at
least one arena of science education (Figure 2A). Ninety-two
percent (22 of 24) of deans perceived SFES impacts in K-12
science education, including efforts in pre-service teacher
preparation, in-service teaching professional development, and
partnerships with local schools. Additionally, a similar propor-
tion of deans (88%; 21 of 24) acknowledged SFES impacts in
the arena of undergraduate science education, including faculty
professional development, innovations in teaching, and curric-
ular reform and revision. Less than half of deans discussed SFES
impacts in terms of science education research (46%; 11 of 24).

In addition to extensive reports of SFES contributions in the
three arenas of science education, deans also reported SFES
impacts as resources for their peers in promoting student suc-
cess, informing teaching and curricular revision, and even in
supporting peers in embarking on education research efforts, as
shown in the following statements.
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“I think they’re [SFES] seen as resources that we can tap into
that will help us be more successful, particularly in the context
of current CSU ideas and plans that probably shouldn’t be seen
as so novel, student success probably should have been import-
ant from the beginning.”—Dean 109

“I think having an education-based research person or disci-
pline-based education person in the department enables a
two-way conversation that as curriculum is created or adapted,
there’s a good exchange of ideas and faculty can incorporate
those into whatever they’re doing in the classroom.”
—Dean 129

“... there are a number of faculty throughout all of the depart-
ments in the college who have an interest in science education
research and are utilizing it to answer certain questions, but
they don't know how. I've seen them come to these new
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[DBER-focused SFES] and sit down and discuss things with
them. There’ve been a couple of research projects come out in
the last year as a result of those discussions.”—Dean 100

Some deans saw SFES impacts on their campuses as going
far beyond individual efforts and moving toward SFES being
leaders, change agents, and culture changers.

“[There] is the expectation that these faculty will be sort of
thought leaders when it comes to pedagogy. And when I say
pedagogy, I mean as it’s practiced on campus ... They expect
these people to be involved in faculty professional develop-
ment, and in fact, they have been involved and very active in
helping spread the word about best practices within the
departments in the college.”—Dean 139

Research Question 4: What Are Deans’ Perceptions

about the Motivations for Inclusion of SFES in Science
Departments?

Deans were particularly interested in including SFES in their
colleges to obtain grant funding earmarked for science educa-
tion and to address policy mandates linked to increasing reten-
tion and graduation rates and fostering K-12 connections. Even
though deans recognized the many potential impacts that SFES
can make in these areas, they highlighted the pivotal role that
departmental faculty played in initiating the hiring of SFES.
Overall, most deans reported that they played a substantive role
in hiring SFES (15 of 24), a minority expressed they did not play
a substantive role (two of 24) or did not clearly articulate their
potential role (two of 24), or shared no information on this
topic because there had not been a recent SFES hire (five of 24).

Money as a Motivator for SFES Inclusion

When probed about their perceptions of what motivated SFES
hiring by science departments on their campus, the most preva-
lent reason offered by CSU deans was the ability of SFES to
bring grant monies to their campus, as evidenced in a subset of
interview quotes:

“And one of the real, key things that immediately sways a chair
is if somebody gets grant money. And right now this is an area
where people who are doing this [SFES] stuff have real solid
access to grant money ... So that convinces chairs very
quickly.”—Dean 135

“... we need for a certain percentage of our faculty to have
grants. And one of the things I thought was that science edu-
cation faculty will have a higher probability of doing well in
grants than others. So, it was a good thing to do from that
perspective.”—Dean 106

“[Our current SFES] brings in an enormous amount of grant
money and has very close ties with the K-12 community in the
region. We don’t want to lose that. So, the impetus for doing
this [replacement] hire is really to bring someone on board to
continue what they are doing and go after some of the grant
money in the K-12 science education area and help out the
local K-12 folks as much as possible.”—Dean 100

“... And I guess if you want to be completely utilitarian about
this, you could say that once NSF and NIH started focusing on
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science plus education, then when funds become available,
most people follow the money.”—Dean 122

Policy Mandates as an Additional Driver for SFES Inclusion
In addition to extensive evidence that the combination of avail-
able grant monies in science education and the likelihood of
SFES bringing resources to campus was a key driver in SFES
hiring, deans also referenced a variety of institutional, regional,
and statewide policies as influential in decisions about hiring
SFES into science departments.

“[SFES hiring is] also driven by an increased emphasis on
graduation rates coming from the state. We are receiving pres-
sure. Future funding may be tied to retention and graduation
rates, which is a spur for people to consider, ‘What can we do
to improve the situation for our students?”—Dean 106

“.. we're all working under Graduation Initiative 2025. To
reach those graduation rates ... work[ing] diligently with
changing the lower-division classes, trying to remove all the
bottleneck classes ... So, we're all talking about high-impact
practices. We're also talking about improving retention,
improving graduation rates.”—Dean 116

“I think ever since I've been here there’s been a very strong
push to work with K-12, you know, because [our institution]
does serve [a large metropolitan school district]. And, science
education has always been an issue. And, my college has
always had some faculty with close ties with the College of
Education. So, the idea of Science Faculty with Science Educa-
tion Specialties has always been talked about on this cam-
pus.”—Dean 120

Central Role of Departments in SFES Inclusion

Given that key drivers of SFES hiring appear to be opportunities
to secure grant money and responding to education policy man-
dates, one might predict that campus administrators would be
the individuals promoting SFES hiring in science departments.
While there was variability across campuses, science depart-
ment faculty themselves were often credited by deans as driving
requests for SFES hiring within their own departments, often
after much conversation and resolution of skepticism about
these types of faculty positions.

“... for some departments, there was real reluctance and resis-
tance to hiring [SFES] in those departments, and so it was
working with the department chairs to try to overcome that.
But if it is the case that a department is viewed as hostile to
this sort of hiring when the candidate comes in and interviews,
the likelihood of getting a good candidate is pretty small ...
Some departments viewed themselves as being primarily
focused on producing research grants and viewed that as a
major role and were worried that this [SFES] person wouldn’t
produce the same sort of grants that would involve students.
And so they were a little more hesitant.”—Dean 126

“Since I've been here, it’s been the faculty ... just speaking for
the hiring that’s happened in the 10 years I was there, it’s fac-
ulty-driven. They determine what they’re looking for, what
qualifications they want. And then they determine how those
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qualifications can be met. I was working with them pretty
closely and helping them strategize successful approaches to
casting a broad net, to making sure that we're including the
qualifications that will actually make this person successful
and that sort of thing. So I basically supported their goals,
what they were trying to do, and gave them advice on how to
send the ad to attract the best candidate.”—Dean 139

Research Question 5: How Do Deans Perceive the
Evolution of the SFES Phenomenon over the Last Decade?
We asked deans about their perceptions of how the SFES phe-
nomenon has or has not changed over the last decade. While
not all deans had been in their administrative positions for a
decade, some (eight of 24) had, and most offered their perspec-
tives, having been on their campuses in some position over that
period of time. We share here the quantification of how many of
the CSU campuses have experienced increases in SFES, as well
as insights from the deans about issues related to the long-term
success of the SFES phenomenon.

When probed about changes in the number of SFES on their
campus over the last decade, the majority of deans reported
increased or similar numbers of SFES on their campus
(Figure 2B). Nearly 80% of deans (19 of 24) reported increased
numbers of SFES on their campus now compared with 10 years
ago, whereas three deans reported similar numbers, and two
deans reported decreased numbers of SFES. Additionally, 63%
of deans (15 of 24) shared that there had been recent hiring of
SFES in science departments on their campus (Figure 2B). Per-
haps surprisingly, a quarter of the campuses where deans
reported growth in the number of SFES, the number grew with-
out recent hires (six of 24). This may indicate a growth in the
number of T-SFES at these institutions. Multiple deans refer-
enced that budget cuts across the CSU had been a key influence
on the SFES phenomenon and that the increase or maintenance
of SFES positions in the presence of budget cuts was evidence
of their importance.

“I think we would really like to see more hiring in this area
across the college. We'd like to see, for example, somebody in
each department with this kind of expertise. The real difficulty
is that because of all the budget cuts, at least our university
responded by reducing hiring for a long period of time ... I
think [SFES numbers have] pretty much stayed the same, but
that means we've emphasized something ... recognizing the
value of something and being in a situation where you can
effectively implement it the way it would ideally be imple-
mented are not always possible.”—Dean 135

In reflecting on the evolution of the SFES phenomenon
over time, several deans mentioned the importance of critical
mass of SFES on a campus, as reflected in the following
statements:

“I firmly believe that you can’t just hire people as islands. You
need to have a critical mass of people to be effective, and so
when that interest has risen up, we will often have a conversa-
tion about the strategic hiring before we put in our budget
requests. And we talk about the possibility of maybe in a spe-
cific year hiring two or three people, so that we do have a
critical mass.”—Dean 129
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“We’re hoping that we’re kind of forming a nucleus and these
people will work together so we can get some synergy going
there ... I think [SFES are] incredibly valuable. Now, whether
we can kind of capitalize on the handful that we have now in
the college, and if they can work together and we start seeing
grants, I wouldn’t mind throwing in more positions into the
various departments.”—Dean 120

DISCUSSION

Previous research has extensively investigated SFES them-
selves—the nature of their positions, their training, perceived
impacts in their departments, and much more; yet the perspec-
tives of stakeholders such as dean-level administrators about
the SFES phenomenon have not been explored (Bush et al.,
2008, 2013, 2016, 2019). While some of the findings from the
current study of deans’ perceptions of the SFES phenomenon
may be expected, the field of higher education needs to move
from casual assertions to evidence-based descriptions of the
change landscape, grounded in data. Given calls for evidence to
drive changes in teaching and learning in higher education, it
would seem a logical extension that evidence should also
inform and drive change processes in colleges and universities.
To address this gap in the STEM education reform research lit-
erature, we have collected systematic evidence from deans in
the largest university system in the United States. These partic-
ular administrators were targeted for study, because these indi-
viduals are in positions in which they exert power over the
approval of faculty searches and hires and the retention, tenure,
and promotion processes for faculty across multiple STEM
departments and units. Moreover, these administrators set an
institutional tone—whether formally or informally—about the
roles of research and teaching at their institutions, the relations
between education and science, and the relative importance of
pedagogical reform in STEM in higher education. In the follow-
ing sections we explore three key findings that emerged from
analyses of these interview data. First, we address the “elephant
in the room,” the perception that SFES are working to change a
culture of science that is biased against education, a bias freely
shared by many of the deans in our study. Next, we examine
deans’ perceptions that, despite cultural challenges, the SFES
phenomenon has persisted over the last decade and continues
to grow. Third, we explore how deans perceive the influences of
funding opportunities, policy mandates, and departmental
desires for change agents and how they impact decisions regard-
ing SFES. In addition, we identify fundamental limitations of
the study.

Can SFES Thrive and Actualize Change in a Culture

of Science That Is Biased against Education?

Bias against education within the sciences is considered by
many to be commonplace, and evidence collected in the cur-
rent study demonstrates that this bias is present even among
science administrators. Evidence from some deans in the cur-
rent study suggested the deans’ desires not to be associated
with or labeled as educators, with the implication that such an
association would result in lower status. In addition, there was
an undercurrent of language that suggested that DBER would
not be considered “real” research or “science” research, but
rather something “other” and outside the science disciplines.
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While these ideas are perhaps not surprising to many; it is strik-
ing that these messages were communicated by dean-level
administrators in interviews with researchers conducting this
very type of research. This suggests that the bias is so explicit
and commonplace that there is little to no caution in expressing
it. In fact, SFES positions in some institutions outside the CSU
are more explicitly structured to reflect this bias against the
scholarly value of education. In some cases, previous research
has shown SFES are hired into non-tenure track positions, dis-
enfranchised in the academic culture as compared with ten-
ure-track and tenured colleagues, and tasked with attending to
educational issues so that the “real” scientists do not have to
concern themselves with those issues (Bush et al., 2013, 2017,
2019; Harlow et al., 2020). As an additional contrast to the
CSU, SFES at other institutions may be in tenure-track posi-
tions that are parallel to others in their department but named
differently than other disciplinary colleagues, the most notable
example being the Lecturer with Potential for Security of
Employment track in the University of California system (Uni-
versity of California Office of the President, 2018). Recent
research on these particular positions supports the notion that
these structures represent disciplinary bias against education
efforts in the sciences (Harlow et al., 2020), setting up a sepa-
rate system for those whose scholarly work is focused on disci-
plinary education practice and research. Such “disciplinary
hegemony”—in the words of one dean in our study—may be
key to the success or failure of not only SFES themselves, but
evidence-based STEM education reform efforts in higher edu-
cation more generally.

More theoretically, historical evidence shows how scientists
have engaged in boundary work in an effort to distinguish sci-
ence from non-science and to construct a social and intellectual
boundary that ascribes certain characteristics to science
(Gieryn, 1983, 1995, 1999). While boundary work has its ori-
gins in the demarcation between science and religion, SFES
may represent a new realm of boundary work that distinguishes
a distinctly science discipline-based approach to science educa-
tion—with unique approaches, values, and cultural norms—
from a traditional social science approach to science education
(Lamont, 2001; NRC, 2012). The extent to which the SFES phe-
nomenon reflects an explicit attempt by scientific disciplines to
engage in boundary work in science education is unclear; per-
haps the common requirement that SFES are “card-carrying sci-
entists” emerges more from implicit biases about professional
identity within the culture of science than explicit boundary
demarcations (Brownell and Tanner, 2012; Wooten, 2018,
2019). As shown in previous research on SFES (Bush et al.,
2008, 2013), the absence of joint appointments or more exten-
sive collaborations with colleges of education, alongside a pref-
erence for basic science credentials over science education
training in the desired professional qualifications of SFES, sug-
gests that SFES positions represent the construction of a clear
boundary between these discipline-based science education
efforts and traditional science education efforts in colleges of
education.

The implicit and explicit bias against education and educa-
tion research would seem to be an impediment to STEM edu-
cation reform efforts. Bias against education within the sci-
ences would seem to be no different from other forms of
discrimination, except in its current acceptance in higher edu-
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cation. SFES are now being hired into science departments
because of the resources and expertise that they might bring,
as well as the institutional mandates that they may address.
Integration and inclusion of science education and SFES into
the fabric of the science disciplines have the potential to fun-
damentally broaden and enrich these disciplines, bringing
diverse perspectives and interdisciplinary expertise that has
been shown in organizational psychology to generate solutions
to complex problems (Rock and Grant, 2016). However, in
many cases, SFES may be tolerated rather than included and
not necessarily integrated as coequal scholars in their disci-
plinary departments. If tolerance of SFES does not shift toward
inclusion of SFES, one wonders whether the SFES phenome-
non will wane if the funding sources and policy mandates to
improve STEM higher education recede. This could be investi-
gated in future studies.

How Has the SFES Phenomenon Persisted and Expanded
in the Face of Cultural Challenges?

Strikingly, every dean interviewed in this study could identify
and discuss the professional efforts of current or former SFES on
their campuses. The majority of deans reported that the numbers
of SFES on their campuses have increased over the last decade
and that recent SFES hiring has occurred. This is noteworthy,
given the disciplinary tensions that SFES face within science
departments (as found in this study and as noted in other situa-
tions; Brownell and Tanner, 2012) and the budget constraints
that have been pervasive in recent years (Newell, 2009; Oliff
et al., 2013). The increase in the number of SFES in the CSU over
the last decade indicates that the benefits of the SFES phenome-
non outweigh the challenges associated with these types of posi-
tions. The growth of the phenomenon in the face of budget cuts
could indicate that the hiring of SFES has been prioritized over
other types of faculty hires, at least at some campuses. Multiple
deans aspired to foster a critical mass of SFES in their college,
aiming for “one in each department.” SFES themselves have also
called for multiple SFES hires across a college to reduce the iso-
lation felt by some SFES and to promote collaborations and long-
term success (Bush et al., 2008). One might ask at what point
having an education specialist in a science department will be as
expected as having a geneticist or an ecologist in a biology
department or an organic or inorganic chemist in a chemistry
department.

Most deans in our study reported that they played an import-
ant role in ushering SFES into science departments. In higher
education generally, deans often play essential roles in initiat-
ing departmental change (Jones and Rudd, 2008) and science
education reform efforts (May et al., 2013). Additionally, a pre-
vious nationwide survey of SFES in the United States has
revealed that responding to administrator desires related to
education was perceived as a common reason for hiring an
SFES (Bush et al., 2017). However, deans participating in this
study highlighted that the departmental ecosystem has to be
ready for hiring an SFES and that department faculty must be a
main driver of the hire. In this light, some deans recommended
that SFES would be well served to focus their initial profes-
sional efforts on undergraduate science education—as opposed
to K-12 science education—to appease departmental col-
leagues who may have a “what’s in it for me” lens about includ-
ing SFES in their departments. Such differences in perceptions

19:ar34, 9



S. D. Bush, M. T. Stevens, K. D. Tanner, and K. S. Williams

may lead to the lack of clarity and agreement about the purpose
of SFES positions among deans, departments, and SFES
themselves, suggesting that more cross-unit communication
about the goals and evaluation of these positions is warranted
(Bush et al., 2006, 2011, 2015).

Findings from deans about who is eligible to be an SFES
raise questions about how departmental leaders and non-
SFES science faculty conceptualize “appropriate” credentials
for an individual hired as an SFES. To what extent do depart-
ments have explicit conversations about whether they would
hire an individual with a PhD in education? To what extent are
assumptions about “appropriate credentials” implicit in the
cultural norms of the science disciplines? And how might
these implicit assumptions be related to other forms of implicit
bias that arise in hiring someone who is a “good fit” for a sci-
ence department? Future studies of the departmental pro-
cesses that resulted in SFES hiring—perhaps interviews with
department chairs and/or surveys of non-SFES departmental
faculty—could reveal the historical processes and decisions
made about how educational expertise has been integrated or
not into science departments.

What Influences the Decision Makers?

Deans consistently communicated that the ability of SFES to
bring in grant monies focused on science education, particu-
larly in response to federal and state mandates, was an import-
ant rationale driving their inclusion in science departments.
This strongly suggests that the growth of SFES numbers (Bush
et al., 2019) may be closely tied to STEM education funding
and policies at both the federal and state levels. For decades,
national funding agencies have invested in STEM education
both directly through science education grant programs (NSE,
2009, 2010, 2012, 2019b; Howard Hughes Medical Institute,
2019) and indirectly through the broader impacts component
of all NSF research proposals beginning in 1997 (NSE 2015;
Duke Science and Society, 2019). In parallel, a variety of STEM
education reform policies at the national and state levels
(AAAS, 2011; PCAST, 2012; NGSS, 2013; California Science
Project, 2014; CSU, 2019a,b)—targeting both K-12 and post-
secondary institutions—have provided guidance, support, and
mandates for change efforts in science education. Because bud-
gets and external funding are central to a dean’s role in manag-
ing a college (Martin, 1993), it is perhaps not surprising that
national and state grant mechanisms and policy mandates in
STEM education have influenced deans’ perspectives on SFES.
In fact, recent research demonstrated increases in SFES garner-
ing funding for their campuses over the last decade (Bush
et al.,, 2008, 2013, 2019). This is in spite of the disconnect
between success in obtaining science education funding and
the formal science education training of an SFES, which has
previously been reported (Bush et al., 2013). One might rea-
sonably ask, to what extent is the emergence of SFES an unin-
tentional consequence of external reform strategies? If indeed
it is unintended, given strong evidence of SFES positive impact
as change agents and strong evidence of a pervasive cultural
bias against science education (even from among advocates),
how could SFES become a more intentional reform strategy?
Further, how sustainable is the SFES approach and its impact
on reform efforts if the external drivers influencing decision
makers go away?
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Beyond responding to funding pressures and external man-
dates, deans reflected that SFES were attractive to some science
departments because they served as pedagogical and educa-
tional research resources for their peers, often functioning as
change agents who lead reform initiatives. This highlights the
perceived added value of investing in SFES within departments
and colleges, as these individuals contribute beyond their own
classroom teaching and research programs, particularly in the
arenas of K-12 and undergraduate science education. These
deans’ perspectives offer triangulation that validates existing
self-report data from SFES that they serve as local change
agents and influence the teaching practices of their departmen-
tal colleagues (Bush et al., 2016, 2019). Additionally, these
findings align well with the notion that deans’ decisions, in this
case supporting the hiring of SFES, play a critical role in the
development and implementation of science education reform
efforts (May et al., 2013). Given that SFES seem poised to act as
change agents within their departments and colleges (Bush
et al., 2008, 2013, 2016), one wonders what barriers might
limit realizing this potential, including perhaps the structure of
the SFES position itself and its tenure/non-tenure status, as
well as disciplinary tensions between science and education
approaches more generally (Brownell and Tanner, 2012).

While many deans articulated the importance of research
and publication as key scholarly activities that earned SFES
credibility within their science departments, intriguingly, these
were not what deans identified as the most important impacts
of SFES. Rather, deans point to local efforts in curricular
reform, pedagogical professional development with fellow fac-
ulty, direct teaching, and service to promote student success as
important SFES impacts. Further, research and publication was
not reported by deans as a motivation for SFES hiring. As such,
research and publication appear to be a tacit requirement for
SFES success and integration into the culture of science, even
though it is not considered to be the core expected work or
added value of the presence of SFES in a department. Addi-
tionally, even when SFES were conducting research and pub-
lishing in science education, these scholarly accomplishments
were often discussed as not being relevant to the core science
discipline. Rather, the language used by several deans sug-
gested that science education research was “other” research
and “not real science,” evidencing that some deans hold deficit
mindsets toward education research, even peer-reviewed,
DBER publications.

While the challenges of integrating interdisciplinary scholars
into existing disciplines are neither unknown or unexpected,
these tensions seemed to strongly influence deans’ perspectives
and language about SFES in this study. These findings reflect
the tension between the motivations for SFES hiring by depart-
ments and how SFES gain—or do not gain—professional status
and advancement in their departments. This disconnect sug-
gests that SFES are perhaps unfairly expected to accomplish
more than non-SFES faculty peers in similar academic posi-
tions. SFES are expected to accomplish science education
reform and innovation, which may or may not also drive
research and publication, and still publish. Depending on the
background of the individual SFES, they may not have the
scholarly training in education to accomplish such research and
publication. Indeed, formal training in education would appear
to disadvantage an SFES candidate in the hiring process on
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many campuses, yet would be essential to producing scholarly
research publications seen as critical to success in a science
department.

Disconnects between SFES hiring motivations and subse-
quent disciplinary tensions reported by deans are consistent
with previous findings from SFES about misalignments between
stated reasons for their hiring and their perceived criteria for
their subsequent evaluation and retention (Bush et al., 2006,
2015, 2017). Additionally, recent research has shown that SFES
themselves distinguish their role as education specialists, foster-
ing science education reform, from the added role that some
also have as discipline-based education researchers (Bush et al.,
2019). The lack of alignment between the perceived added
value of SFES and the tacit expectation to also conduct research
and publish harkens back to the perennial question about how
higher education might differentiate and value multiple types
of faculty work (Boyer et al., 2015). While seemingly unrelated,
the SFES situation brings to mind the invisible burdens on
women and scientists of color within science departments.
Research increasingly documents that such individuals are
expected to contribute extensively toward work that is invisible
or not valued in the tenure and promotion process, while also
being expected to be as productive in their scholarship as their
departmental peers who do not have these additional expecta-
tions (NSE 2019a).

Limitations and Considerations

While this study represents a systematic investigation of deans’
perceptions of the SFES phenomenon, there are important lim-
itations to be considered in interpreting these data. First, we
elected to request only a 30-minute interview with each dean,
anticipating that a lower time request would incentivize more
participation. The evidence presented here does indeed repre-
sent perspectives from all but one CSU campus; however, more
detail undoubtedly could be learned from additional and lon-
ger interviews. Given the nature of these time-limited inter-
views, we were unable to systematically probe all themes that
emerged with each individual. As such, post hoc quantification
of the proportion of deans who endorsed each particular idea
was not possible. In this light, we took great care in the lan-
guage of the Results to not generalize ideas to all dean partici-
pants. Finally, the evidence collected here reflects the percep-
tions of only CSU deans. As the largest university system in the
United States, the CSU does include institutions ranging from
teaching-focused PUISs to highly research-active and PhD-grant-
ing institutions that reflect much of the variation in institutions
of higher education across the nation. Like prior results, in
which we found that SFES at a variety of institutions across the
United States share common characteristics previously observed
in CSU SFES (Bush et al., 2013), we expect to see the percep-
tions of deans shared among campuses within and outside Cal-
ifornia. However, the extent to which similar findings would be
found among deans and chairs at other institutions remains to
be seen.

CONCLUSIONS AND FUTURE DIRECTIONS

While the SFES phenomenon has been well described and
appears to have persisted and expanded over the last decade,
the perspectives of academic leaders such as college deans—
who have power and influence over the academic culture of
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science and the hiring of science faculty—have not been sys-
tematically studied. Here we have reported the perceptions of
science deans from the largest university system in the United
States on the SFES phenomenon, including their awareness
of SFES and their impacts, their conceptualization of these
positions, their impressions of motivations for SFES hiring,
and the evolution of the SFES phenomenon over the last
decade. Even though deans were aware of SFES and were
positive about the ability of SFES to improve science educa-
tion, most deans also mentioned bias against science educa-
tion in general and SFES in particular. Deans shared that
SFES with PhDs in science (rather than education) were more
likely to be accepted by their colleagues and that publishing
their research was crucial for SFES success. Additionally,
deans reported that the growth of the SFES phenomenon
over the last decade has been fueled by external funding and
external policies that call for science education reform, so
what might happen to the SFES phenomenon when external
forces change? Currently, our findings reveal that science
education and SFES are sometimes being tolerated by scien-
tists in higher education rather than being equitably included
as part of the fabric of biology, chemistry, geoscience, and
physics departments.

The findings here suggest multiple lines of future research
that would expand our understanding of the SFES phenome-
non. In particular, our results point to the pressing need for
additional systematic investigations of the complex status rela-
tions between the fields of science and education, which has
ramifications far beyond the SFES phenomenon. Additionally,
the emergent concerns here could drive the development of a
survey instrument to enable the study of deans’ perspectives on
these issues across a large number of institutions both nation-
ally and internationally.
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