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ABSTRACT

What goes into faculty decisions to adopt a classroom intervention that closes achievement
gaps? We present a theoretical model for understanding possible resistance to and support
for implementing and sustaining a diversity-enhancing classroom intervention. We pro-
pose, examine, and refine a “diversity interventions—resistance to action” model with four
key inputs that help explain faculty’s decision to implement (or not) an evidence-based
intervention: 1) notice that underrepresentation is a problem, 2) interpret underrepresen-
tation as needing immediate action, 3) assume responsibility, and 4) know how to help.
Using an embedded mixed-methods design, we worked with a sample of 40 biology facul-
ty from across the United States who participated in in-depth, semistructured, qualitative
interviews and surveys. Survey results offer initial support for the model, showing that the
inputs are associated with faculty’s perceived value of and implementation intentions for
a diversity-enhancing classroom intervention. Findings from qualitative narratives provide
rich contextual information that illuminates how faculty think about diversity and class-
room interventions. The diversity interventions—resistance to action model highlights the
explicit role of faculty as systemic gatekeepers in field-wide efforts to diversify biology
education, and findings point to strategies for overcoming different aspects of faculty re-
sistance in order to scale up diversity-enhancing classroom interventions.

DIVERSITY INTERVENTIONS IN THE CLASSROOM: FROM RESISTANCE
TO ACTION
Broadening participation in the science, technology, engineering, and mathematics
(STEM) research workforce necessarily means cultivating the next generation of
researchers. It is essential to create a learning and working research context that is inclu-
sive and diverse, where historically oppressed voices, ways of knowing, and lived expe-
riences shape research and discovery. This is why supporting efforts to diversify the U.S.
STEM workforce is a long-standing mission of national scientific agencies, including the
National Science Foundation, National Institutes of Health, and National Academies.
Consistently tracking data to identify group-based inequalities in participation and
degree attainment (e.g., differences between majority and historically underrepresented
minority [URM] students) is an essential first step in identifying the problem (National
Center for Education Statistics, 2019). Developing and rigorously testing theoretically
informed strategies to reduce inequities is a critical second step. What is also clear from
national priorities and reports is the need for sustainability and achieving scale for
empirically supported strategies. But this is easier said than done and requires trying to
understand psychological and social interventions “that mitigate ... barriers to work-
force diversity” with the need to have “a national strategy to scale, disseminate and
sustain” diversity-enhancing intervention efforts (Valantine and Collins, 2015, p. 12240).
There are many examples of evidence-based diversity-enhancing interventions that
can provide scalable solutions that address inequities. Indeed, researchers have devel-
oped a wide range of simple, low-cost interventions for undergraduate classrooms that
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aim to change the educational environment (versus “fixing” the
underrepresented student) with demonstrated long-lasting
effects for closing achievement gaps and broadening participa-
tion (Fox et al., 2009; Tibbetts et al., 2016; Casad et al., 2018).
We refer to these as “diversity-enhancing interventions.”

Despite the promise of such low-cost evidence-based curric-
ular interventions for shrinking achievement gaps in biology
courses, and STEM courses more broadly, they are not always—
or even often—adopted outside the study context (e.g., Austin,
2011; Kezar et al., 2015). In this paper, we consider why suc-
cessful diversity-enhancing classroom interventions are not
more often adopted. We first describe what we mean by diver-
sity-enhancing interventions and present our diversity interven-
tions—resistance to action model. We then present mixed-meth-
ods data to 1) examine the potential for our model to explain
instructors’ decisions related to diversity-enhancing interven-
tions and 2) conduct an initial exploration of how faculty think
about diversity in general and diversity-enhancing interven-
tions in particular.

To provide a concrete example in biology education, we con-
sider the utility value intervention (UVI) as our exemplar inter-
vention. In a randomized control trial study conducted at the
University of Wisconsin (Harackiewicz et al., 2016), students (n
= 1040) wrote essays about course content at three points
during the semester and discussed how the topic was relevant
to their own lives (in control conditions, students wrote sum-
maries of course content only). The UVI had a positive effect for
all students in the biology class and was most effective for stu-
dents with lower prior grade point averages, replicating previ-
ous work (Hulleman and Harackiewicz, 2009; Hulleman et al.,
2010). Further, it proved to be effective for URM students and
particularly effective in improving course grades (by ~0.5 grade
points) for students who were both first-generation (FG) college
students (neither parent earned a 4-year degree) and URM,
reducing the achievement gap for FG-URM students by 61%.
Beyond grades, students who wrote the utility value essays
reported greater interest in biology and were more likely to con-
tinue to the second course in the biology sequence and persist
in their STEM majors than students who did not write utility
value essays (Canning et al., 2018).

What happens after successful findings such as these are pub-
lished? Faculty not involved in the initial intervention testing
phase rarely adopt novel interventions, despite the multiple dis-
semination outlets, publicity, and professional associations that
emphasize adopting evidence-based practices (e.g., Gess-New-
some et al., 2003; Henderson et al., 2011; Andrews and Lemons,
2015). There are multiple points in the process between publica-
tion of findings and broad implementation where barriers may
exist. Getting findings and implementation guides into the
hands of faculty can be difficult, for example. But even when
faculty get such information, they often decide not to implement
the new practice in their own classes, and the aim of our work is
to systemically study this decision-making process.

What does it take to get faculty to adopt a diversity-enhanc-
ing intervention (e.g., the UVI or others) in their classrooms?
What obstacles arise? What strategies facilitate faculty’s will-
ingness to intervene in their classrooms to diversify the science
workforce? Faculty are principal change agents in higher educa-
tion (Beale et al., 2013; Kezar et al., 2015), so answering these
questions is a critical next step in intervention research. We
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must better understand the intervention implementation process;
if we do not, we risk failing at scaling up and sustaining diver-
sity-enhancing interventions.

Diversity Intervention—Resistance to Action Model

We draw on organizational theories of diversity resistance and
social psychological theories of decision making to inform a
model for predicting and understanding possible resistance to
and support for implementing and sustaining a diversity-en-
hancing classroom intervention. Framing intervention imple-
mentation as a “helping action” leads us to use Thomas and
Plaut’s (2008) inspired adaption of Latané and Darley’s (1970)
decision model of helping. Latané and Darley developed their
classic social psychological model of helping to describe why
people sometimes do (and do not) help others in emergency
situations. Theirs was the first model to highlight the impor-
tance of social cues serving as information; when the situation
is ambiguous, people look to others to determine whether the
situation is, in fact, an emergency and whether their personal
action is required. They coined the terms “bystander effect” and
“diffusion of responsibility” to describe the situation when no
individual among a group helps someone in need because they
do not interpret the event as an emergency, do not see anyone
else helping, assume someone else will help, or they are not
sure how to help (Darley and Latane, 1968). Following Thomas
and Plaut (2008), we conceptualize implementing a diversity
intervention as a “helping” action and articulate an inspired
process model of social cognitive inputs that delineates similar
decision steps that lead to faculty deciding to take action and
implement a diversity-enhancing intervention in their classes.
We further expected that several social psychological factors,
derived from the bystander intervention research, would func-
tion as barriers to “helping” and reduce the likelihood of inter-
vention implementation.

Our diversity intervention—resistance to action model
adopts the key inputs from Latane and Darley’s model of help-
ing to understand faculty’s decision to implement (or not) an
evidence-based diversity-enhancing intervention, as follows:
1) notice that underrepresentation is a problem, 2) interpret
underrepresentation as needing immediate action, 3) assume
responsibility, and 4) know how to help. We detail each input in
the sections below. Figure 1 illustrates the model, starting at the
bottom with noticing the problem of underrepresentation in
biology, with decision inputs along the left of the figure and
obstacles to helping on the right. The obstacles included in our
figure represent social psychological factors shown to influence
other bystander intervention models; we organize the obstacles
that we predict to be relevant at each step in the conceptual
model. Thus, achieving the result of a helping action (imple-
menting a classroom diversity-enhancing intervention) requires
affirmation of multiple model inputs and overcoming many
psychological obstacles. We assume that any given obstacle can
stop the decision-making process at that step for a given faculty
member, leading to inaction, but note that like the original
model of helping, this process model can be, but is not necessar-
ily, a linear process (Darley and Latane, 1968).

Input 1: Notice That Underrepresentation within Biology Is

a Problem. One stumbling block (and one opportunity source)
in the process of diversity interventions is that faculty may not

CBE—Life Sciences Education « 20:ar52, Winter 2021



Diversity: Resistance to Action

ACTION: Provide Help
Implement Intervention

Helping

] Obstacles to

Input 4

A

time taken from other

Know how to help
Faculty instructors must feel competent in
implementing intervention strategies and be
able to overcome logistical concerns

y Jokkl

.‘ Costs of action (e.g.,
H
I
'

activities)

Blame lack of
institutional resources

4

g for inaction
& Assume responsibility R e LT
v‘} Faculty instructors must decide it is their
personal responsibility and duty to get involved I,’ """"""""" ‘:
! Diffusion of 1
,,,,, 1
Input 2 ! responsibility )
Interpret underrepr ion as needing immediate action N e /

Faculty instructors must believe that others are concerned that
underrepresentation within biology is a widespread problem e mmmmmmmmm——————m
that must be addressed with immediate action

Input 1 !

Notice that underrepresentation is a problem
Faculty instructors must notice that diversity
and inclusion is lacking within biology

2

[ PROBLEM: Underrepresentation ]

in Biology

Paths to Inaction at each Step

3
5
S
IR
H
e
&
@
=
]
i
S
2
(]

o
S
(=}
g
s
g
3
3
=4
o
<.
@
)

Skepticism about the
value of diversity

Normalize
‘. underrepresentation

FIGURE 1. Diversity intervention—resistance to action model decision inputs and potential obstacles.

notice that diversity in the field is lacking or assume it is simply
a “normal” problem and/or that others are already addressing
the problem. Faculty may expect everyone (including minori-
ties) to “assimilate” to the classroom structures in place long
held up by “tradition.” Some faculty, for example, might assume
they should ignore a student’s race and gender and take a “col-
or-blind” approach to teaching. Yet decades of research docu-
ments that a color-blind approach reproduces and even exacer-
bates inequality (Richeson and Nussbaum, 2004; Plaut et al.,
2009). Assimilation expectations contribute to more bias and
less engagement by URM students; in contrast, embracing dif-
ference and centering nondominant voices is related to a posi-
tive diversity climate that results in greater psychological
engagement by minorities (Plaut et al., 2009, 2020). The deci-
sion to implement a diversity-enhancing intervention, then,
likely depends on whether faculty recognize the homogeneity
of the field and whether they see the value of a truly diverse and
multicultural workforce. Alternatively, even if faculty recognize
underrepresentation in the field of biology, they may not recog-
nize it as a problem in their local (i.e., institutional or depart-
mental) context. Faculty may assume, for example, that other
programs or universities are addressing the field’s problem,
thereby removing diversity as a relevant problem at their local
level.

Input 2: Interpret Underrepresentation in Biology as Need-
ing Immediate Action. Research on bystander inventions
suggest that people look to others for cues to determine
whether a problem requires immediate action. For diversity
interventions, it is essential to get faculty to carefully consider
and process information about the urgency of the problem
with an open mind, and this can often be achieved if the com-
municator is someone with whom they typically agree or iden-
tify (Wood, 2000). If the faculty member learns about the
intervention, for example, from a communicator who is sus-
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pected to have an agenda or a self-interest, the message has
much less influence (Moskowitz, 1996). Top-down mandates
and inauthentic diversity initiatives can lead to “diversity
fatigue” that undermine intervention adoption efforts (Lam,
2018; Smith et al., 2021). Unfortunately, even within the
academy, data related to diversity and discrimination can be
met with suspicion (Handley et al., 2015) and alone will not
pave the route to intervention implementation (e.g., Hender-
son et al., 2011). Importantly, seeing colleagues do nothing
provides relevant social information—in this case, faculty are
likely to draw the conclusion that the problem does not require
immediate action if they see that others in their same position
are not acting with urgency. This phenomenon, called “plural-
istic ignorance,” was identified in Latané and Darley (1970)
and illustrates that people who want to help often remain
silent or do not take action because they (incorrectly) assume
that most others disagree with the need to help (e.g., Kitts,
2003; O’Gorman, 1975). Such pluralistic ignorance, for exam-
ple, influences men’s allyship behaviors toward women in
STEM; men want to help, but wrongly assume no one else
does, and misperceiving the group norm results in inaction
(De Souza and Schmader, 2021). As such, the role of per-
ceived group norms and social connections likely influences
faculty’s change efforts within the undergraduate biology
classroom (Andrews et al., 2016).

Input 3: Assume Responsibility to Intervene. Many faculty
might assume the responsibility for promoting diversity lies in
the hands of university administrators (e.g., chief diversity offi-
cers) and that instructors need not bear direct responsibility. In
this case, such a bystander effect implies a “diffusion of respon-
sibility” for who should intervene (Garcia et al., 2002). The dif-
fusion of responsibility increases as the number of alternative
people who could help increases. In this case, the assumption is
that someone else will help or that someone has already helped.
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Unclear expectations and lack of accountability contribute to
diffusion of responsibility (e.g., Wegner and Schaefer, 1978). It
is thus imperative to take advantage of social cues and social
networks that emphasize prosocial goals, the value of diversity,
and the need for each person to contribute to structural change
to produce positive outcomes (Abbate et al., 2013; Campbell
and O’Meara, 2013; Kiyama et al., 2012). Of course, faculty
must also know how to intervene.

Input 4: Know How to Intervene. Faculty must first know the
research on what works. Then, after faculty learn of an inter-
vention that effectively closes equity gaps, they must also feel
confident in knowing how to implement it correctly and feel
supported to carry out the intervention. Much goes into the
design and implementation of an intervention, and protocols
must be written in a way that faculty feel able to carry out the
intervention and simultaneously feel they have autonomy in
adapting the intervention successfully. Even minor changes in
intervention protocol could yield null results or, worse, create
harm by unintentionally triggering other psychological pro-
cesses (Wilson, 2006). When faculty do feel confident about
how to intervene, similar to the bystander model of helping,
faculty must next consider the “cost” of helping (Darley and
Baston, 1973); from the time and effort associated with helping
to the resources and rewards of taking action. The question
becomes what type of information and how much support do
faculty need to feel competent and able to adapt the interven-
tion?

Obstacles to Helping. As illustrated on the right side of Figure
1, a wide range of obstacles can derail the path to action. The
obstacles in our model are conceptually similar to the social
psychological obstacles to helping identified by Latané and Dar-
ley (1970) and Thomas and Plaut (2008), including pluralistic
ignorance, diffusion of responsibility, and perceived costs of
helping. Considering how these obstacles manifest in the con-
text of faculty work and faculty pedagogical decision making
may help us to understand why (and when) we observe a gap
between motivated intentions and actual behavior (Bathgate
et al., 2019; De Souza and Schmader, 2021).

Overview of the Present Study

As the first study focused on this model, our aims were to:
1) examine the potential for our model to explain instructors’
decisions related to diversity interventions and 2) conduct an
initial exploration of how faculty think about diversity in gen-
eral and diversity-enhancing interventions in particular. We
developed an exploratory survey measure with subscales map-
ping onto our four conceptual model inputs and examined
whether biology faculty responses on this survey were associ-
ated with their perceptions of, value for, and likelihood of
implementing a specific diversity-enhancing intervention that
we described to them (the UVI). We also conducted interviews
with these faculty to explore how faculty think about diversity
interventions more broadly. The interviews explored how mech-
anisms of resistance might manifest and function within our
model, eliciting participants’ general perceptions of diversity-re-
lated issues, nuanced beliefs about and attitudes toward imple-
menting diversity-enhancing interventions in general, and the
UVI in particular.
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METHODS

We used an embedded mixed-methods approach, in which par-
ticipants first completed a qualitative in-depth, semistructured
interview and then completed a survey immediately after. The
survey items align specifically to model inputs. From the inter-
views, we sought to understand the nuances of beliefs associ-
ated with our inputs for faculty participants, as well as both
active and passive forms of resistance and support. Importantly,
we did not design the interview protocol to directly test model
input hypotheses, nor did we aim to quantify the qualitative
data as further evidence of the salience of the four inputs in
faculty participants’ thinking. Rather, the purpose of the inter-
views was to deepen our understanding of the ideas and beliefs
faculty have related to diversity and diversity interventions. All
research activities were carried out with institutional review
board approval from San Diego State University (IRB no.
HS2018-0018). Participants were given a $100 gift card for
their time and effort in completing the interview and survey.

Researcher Positionality Statement

In advancing the call for transparency of perspective across
qualitative, quantitative, and mixed methodologies with higher
education (Wells, and Stage, 2015) and STEM education
research (Hampton et al., 2021), we recognize positionality and
reflexivity as important components to our study. Thus, it was
critical for each of us to examine our roles, possible bias, and
influence on the research (reflexivity) and to account for how
our social positioning influences our research design, use of the-
ory, data collection, application of analytic and statistical tech-
niques, and interpretation of results (Lipscombe et al., 2021).
The authors have listed the social identifies and roles that they
believe to be most relevant to their positionality on this paper.
D.B.T. identifies as a White man and first-generation college
student and has worked as a faculty member for more than 12
years at two minority-serving institutions (MSIs). His research
focuses on how motivation is influenced by social processes,
including one’s social identities and social interactions. He also
works to improve educational programs, particularly those
designed to promote equity, diversity, and inclusion in science
and math education. M.-J.Y. is a queer BIWOC (Black/Indige-
nous/Woman of Color) postdoctoral scholar fellow with aca-
demic training in mixed-methods approaches in STEM educa-
tion, biology, and Black studies. She draws on her multiple
underrepresented identities in the STEM fields and higher edu-
cation as she navigates American institutions of higher learning
in varied roles as a first-generation college student, instructor,
staff, and researcher. For over a decade, EA.H. has focused her
STEM education research on underrepresented and minoritized
students and policy issues related to equity. This work draws on
nearly two decades of experience as a higher education profes-
sional at several MSIs, including 15+ years of experience teach-
ing at the college-level across four research universities, includ-
ing serving as a tenure-track faculty member for the past nine
years. Her scholarship is also enhanced by her personal experi-
ence as a Latina, low-income, first-generation college student,
and community college graduate, who attended several MSIs.
J.L.S. identifies as a woman, a lesbian, and was a first-genera-
tion college student. Her primary research interest is on how
societal norms and stereotypes undermine or support people’s
motivational experience. Her position as an academic leader
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and scholar-activist guide her approach to reshaping structures
to positively impact research motivation and ensuring the high-
est level of integrity, inclusion, and ethics.

Participants and Recruitment

We recruited 40 faculty participants from eight 4-year U.S.
universities, intentionally spread across the country, with
five professors at each campus. We recruited participants via
nonprobability snowball sampling (Babbie, 2016). Team
members emailed their biology department connections at
various institutions to introduce the study and asked these
connections to help forward study information to their col-
leagues. Potential participations were invited to take part in
a study “that looks at pedagogical decision making in biology
classrooms” and were given a flier that described the 60- to
90-minute interview as “aimed at gaining a better under-
standing of factors that inform teaching practices in intro-
ductory biology courses.” Referrals from faculty colleagues
enhanced desirability to elicit interest to participate based on
group membership status.

Potential faculty participants were first asked to complete an
online prescreening questionnaire, which provided key infor-
mation on participant attributes (demographics, types of classes
and students they teach) and confirmed eligibility (i.e., cur-
rently teach or recently taught introductory-level or lower-divi-
sion biology courses in a 4-year university). All participants
(N = 40) but one (a full-time postdoc with research and teach-
ing responsibilities) held full-time faculty positions, with 57.5%
tenure-track research faculty and 40% teaching-track faculty
with mechanisms for promotion. Participants ranged in age

TABLE 1. Survey items and internal consistency statistics

Diversity: Resistance to Action

from 31 to 75 years old (M = 51.92 years old). Of this sample,
45% were women, and 77.5% White, with the remaining par-
ticipants identifying as Asian, Latinx, or multiracial. Addition-
ally, 37.5% of the sample reported being a first-generation col-
lege-going student, 15% being recent immigrants or naturalized
American citizens, and 7.5% identifying as LGBTQIA. With
respect to their institutional contexts, seven of the eight institu-
tions where these faculty work are considered as large public
universities with ~20,000 to 40,000 undergraduate popula-
tions; five of these campuses are tier 1 research (R1) universi-
ties and two are MSIs. Only one of the eight sites is a private R1
university with ~5000 undergraduates.

Survey Measures

All survey items are presented in Table 1. To measure faculty
participants’ endorsement of each of the four decision-making
inputs proposed by the model, for the context of supporting
diversity in biology, we adapted items from Nickerson et al.
(2014)’s measure of bystander intervention for bullying and
sexual harassment. The measure consists of four subscales,
mapping onto the four model inputs. To assess the value of the
intervention, we measured the extent to which faculty value
classroom diversity-enhancing interventions with five items
drawn from research using the expectancy value theory of
motivation (e.g., Eccles, 1983). All Likert-type items were
statements to which faculty indicated a measure of agreement,
from strongly disagree (1) to neither agree nor disagree (4) to
strongly agree (7). Finally, we measured implementation like-
lihood with a single item that asked participants to estimate
the likelihood they will implement a diversity-enhancing

Items

A lack of diversity is a problem in biology at my school.
I am aware that there is a lack of diversity in biology at my school.

I have noticed that students from underrepresented backgrounds struggle in biology at my school

It is evident to me that a lack of diversity in biology at my school is a high-priority problem.
There are much more critical concerns in biology at my school than diversity [reversed].

I think that a lack of diversity in biology at my school creates a significant barrier for students.

I feel personally responsible to intervene and assist in resolving diversity issues in biology at my

It is important for me to help diverse students feel a sense of inclusion in biology and to

I believe that my actions can improve diversity issues in biology at my school.

I have the skills to help improve diversity issues in biology at my school.

I know how to help diverse students feel greater inclusion in biology.
I can effectively change some of my teaching strategies to promote greater success for students

Variables? o
Input 1: Notice underrepresentation ~ 0.75
as a problem
more than majority students.
Input 2: Interpret 0.70
underrepresentation as
needing immediate action
Input 3: Assume responsibility 0.58
to intervene school.
encourage my colleagues to do the same.
Input 4: Know how to intervene 0.69
from underrepresented backgrounds.
Value 0.70

Doing a classroom intervention to support diversity is important to me.

Supporting underrepresented students is an important part of who I am.
Implementing a classroom intervention will be useful for me in my career.
Including a classroom intervention is useful for my students.

Serving the needs of diverse students is personally meaningful to me.

Implementation likelihood
this year.

Estimate the likelihood that you will implement a diversity-enhancing intervention in your class

aImplementation-likelihood item measured from 0 to 100. All other items measured from (1) strongly disagree to (7) strongly agree.

ba, is Cronbach’s oo measure of internal consistency.
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TABLE 2. Model inputs and sample interview questions

Sample interview question

Input 1: Notice that underrepresentation within biology is a problem

Input 2: Interpret underrepresentation as needing immediate action
Input 3: Assume responsibility

Input 4: Know how to help

Do you think underrepresentation is an issue in your class, campus, or
field?

How urgent is the need to address underrepresentation?

Whose job do you think it is to solve the problem of underrepresentation
in science?

What is appealing or not appealing to you about this intervention? What
would you change about it?

intervention in their classes this year, on a scale from 0 to 100.
These measures were part of subset from a larger survey, and
measures were presented in counterbalanced order.

Interview Design and Analysis

The interview portion of the study complements the quantita-
tive survey through an embedded mixed-methods design,
which intends for the two methods to answer corresponding
research objectives to synthesize complementary quantitative
and qualitative results to develop a more complete understand-
ing of the phenomenon (Creswell and Clark, 2011; Almalki,
2016). This allowed us to answer a secondary research aim
with the qualitative data, which is tied to but different from the
primary purpose of the quantitative analyses; in this case, to
help explain how the mechanisms of resistance might manifest
and function within model and to potentially identify strategies
and solutions for overcoming obstacles. For example, the survey
sought to quantify the extent to which faculty perceived under-
representation is a problem that needs immediate action, while
our interview questions elicited how participants conceptualize
underrepresentation overall as an urgent problem to address
(inputs 1 and 2). Furthermore, we were able to more deeply
explore how these conceptual understandings are related to
resistance and the potential impact on perceived value and
adoption of diversity-enhancing interventions. Thus, while the
purpose of quantitative analysis was to “test” the model, the
qualitative analysis sought not only to better understand the
nuances of participants’ decision-making processes, but to spe-
cifically examine how resistance manifests in faculty’s percep-
tions and practice and to inform possible strategies for action.
To do this, we focused on the “emic” or insider’s perspective of
faculty’s process, understanding, and meaning to discover the
conceptual dimensions of central terms such as “diversity” and
“underrepresentation” as a way to explore how faculty think
about diversity in general and classroom diversity interventions
in particular.

M.-J.Y. performed the 60- to 90-minute, in-depth, semistruc-
tured interviews, which were audio-recorded and professionally
transcribed. Within the semistructured format, open-ended
questions were used to give participants self-agency to provide
rich data or “thick description” of what they interpret as rele-
vant and significant in their experience (Geertz, 1973; Merriam
and Tisdell, 2015). The interview structure consisted of a quick
introduction to build rapport, a qualitative dive into the partic-
ipant’s positionality and praxis, and concluded with an intro-
duction of the diversity-enhancing UVI by providing materials,
evidence, and examples to elicit reactions on the feasibility of
implementing such an intervention.
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During the interview, participants’ prescreened demographic
information was verbally verified and prompted follow-up
questions on how and whether faculty members’ backgrounds
inform their approaches to teaching and mentoring students.
The semistructured interviews reflected distinct segments of
questioning that aligned with the model, which allows us to
draw concrete descriptions of participant experiences in rela-
tion to model inputs. For example, after referring to partici-
pants’ answers about their perceptions of gender, racial, and
other representations (veteran status, transfer status, etc.) of
diversity in their introductory biology classrooms, the inter-
viewer asked the question, “Do you think underrepresentation
is still an issue in your class/campus/field?” that relates to input
1: notice underrepresentation is a problem. See Table 2 for
example interview questions. Although the model inputs are
numbered chronologically, the questions sometimes did not fol-
low this chronological order due to the fluid nature of the sem-
istructured interview on a participant-by-participant basis. As
each participant had a unique background, perspective, person-
ality, and conversation style, individuals could share informa-
tion that was relevant to another input before the interviewer
asked that input’s question. In different parts of the interview,
participants would sometimes share contradictory statements
about their beliefs and experiences. In this way, the same partic-
ipant could provide very different insight into the same model
input.

Qualitative Coding

Professionally transcribed interview transcripts were merged
with audio files of respective participants in NVivo, a comput-
er-assisted qualitative data analysis software. In vivo coding
was performed by two trained coders, who highlighted spe-
cific portions of the transcripts and assigned them to nodes of
code or “a word or short phrase that symbolically assigns a
summative, salient, essence-capturing, and/or evocative
attribute” (Saldana, 2016). Before the interviews, a prelimi-
nary parent code list was created based on the four model
inputs and included codes to examine perceived obstacles.
After all interviews were completed, M.-J.Y. then extended
these five parent codes by generation of subcodes (and some-
times even sub-subcodes), based on an overview of emergent
themes within each parent code. Developing codes that
emerge from the experience of the participants is ideal
instead of forcing participants’ own words to fit into theories
that were derived from sources outside the actual interview
(Rowan, 1981). After expansion of the code list through peer
debriefing, line-by-line coding identified more sub-subcodes
that emerged from existing subcodes. To support the internal

CBE—Life Sciences Education « 20:ar52, Winter 2021



Panel A
5.33
Tnput 1: Notice underrepresentation is a problem o o — T+
4.67
Input 2: Interpret underrepresentation as needing immediate _
action
5.67
Tnput 3: Assume responsibility to intervene o —e—
5.00
Input 4: Know how to intervene o — [ +——
5.80
Value of intervention +——
1 2 EN s ] 7
Sgy D, Stun] e ekt g gl
Disgrer - Disgee Diagres Ager . Agee
Panel B

FIGURE 2. (A) Box-and-whisker plots showing the median and
variation of the four model inputs and the value of intervention
measures: (1) strongly disagree to (7) strongly agree). The middle
line in each box represents the median score for each measure of
this faculty sample, while the far right side of the boxes represent
the 75th percentile and the far left side of the boxes is the 25th per-
centile. The whiskers on the left and right represent the minimum
and maximum scores, respectively, that are no greater than 1.5
times the interquartile range (scores within the box). Circles to the
left of the whiskers are outliers beyond the range. (B) Box-and-
whisker plot of the median and variation in the reported percent-
age likelihood of implementing the UVI (0—-100% likelihood). The
middle line in the box represents the median score for implemen-
tation likelihood, while the far right side of the box represent the
75th percentile and the far left side of the box is the 25th percen-
tile. The whiskers on the left and right represent the minimum and
maximum scores, respectively, that are no greater than 1.5 times
the interquartile range (scores within the box).

validity of the qualitative findings, interrater reliability calcu-
lated as percent agreement ranged between 85% and 98%
across the pair of coders through an iterative process. At the
completion of coding all transcripts, patterns were analyzed
and themes emerged, with specific attention to the theoreti-
cal perspectives informing the study. Along with maximum
variation sampling (of five professors per campus), rich,
thick description from the in-depth interviews enhanced the
external validity of the qualitative findings.

While the semistructured interview is dynamic in nature and
allowed for follow-up questions to explore the model inputs, it
was not rigidly structured to probe each of the model inputs in
order. We present findings organized by model input to high-
light the nuances of participants’ decision-making processes and
specifically examine how resistance manifests in faculty’s per-
ceptions and practices in ways that are conceptually connected
to each input. We present faculty quotes with pseudonyms.
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RESULTS

We organize the presentation of results by model input, but
first provide an overview of descriptive survey data. Figure 2
illustrates the descriptive statistics for all survey measures,
and Table 3 provides correlations among the survey vari-
ables. The small sample size limits the conclusions that can
be drawn from significance tests of these correlations, but
their overall magnitudes suggest moderate to strong rela-
tionships. The small sample size also limited our ability to
adequately test for differences as a function of participant
gender or ethnicity.

First, we note that, although faculty overall reported high
value for the UVI and reported being more likely than not to
implement the diversity-enhancing intervention, we observed
large variation for the implementation-likelilhood measure,
indicating little consensus among biology faculty in our sample
with respect to their readiness for implementing the diversi-
ty-enhancing classroom intervention.

Input 1: Notice That Underrepresentation within Biology Is
a Problem

Survey results suggest that, on average, faculty reported that
they notice underrepresentation as a problem at a level above
the scale midpoint. Our measure of input 1 was highly cor-
related with input 2 (interpret underrepresentation as needing
immediate action) and moderately correlated with input 3
(assume responsibility to intervene). Responses to input 1 also
positively correlated with perceived value of the intervention
but not with implementation likelihood. Indeed, this input sub-
scale was the only one that did not positively correlate with
implementation intentions.

When our corresponding quantitative and qualitative
results are compared, survey results indicate that faculty
generally notice underrepresentation as a problem, yet par-
ticipants relayed mixed messages related to how they con-
ceptualize underrepresentation when asked to elaborate in
the interviews. While participants overwhelmingly charac-
terized their classrooms and campuses as supportive of
increasing gender and racial/ethnic diversity, this did not
always translate into acknowledgment that underrepresenta-
tion is a problem, nor was there consistency and clarity in
defining the problem. Two common themes were revealed
among our participant interviews in 1) defining diversity
and 2) relying on anecdotal observations as evidence.

Participant interviews revealed blurred understandings
of underrepresentation and diversity, which included col-
or-blind views, broad definitions of diversity, focusing on
wide-ranging identities (i.e., gender, class, first-generation
college students), as well as a disconnect from the roots of
underrepresentation in historically racialized oppressive
systems within the United States. Most faculty participants
praised their increasingly diverse campus, ranging from
taking pride in all the cultures represented to widening the
lens of what factors count for diversity in their predomi-
nantly White institutions. Yet many participants harbored
unclear views about diversity and underrepresentation.
Some faculty expressed color-blind ideologies, which
clearly served as a direct barrier to understanding under-
representation as a problem, as when Professor Laluarie
stated:
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TABLE 3. Correlations among survey measures?

1 2 3 4 5 6
1. Input 1: Notice underrepresentation is a problem —
2. Input 2: Interpret underrepresentation as needing 0.70 o —
immediate action
3. Input 3: Assume responsibility 0.38 * 0.41 * —
4. Input 4: Know how to help 0.11 0.17 0.36 * —
5. Value of the intervention 0.46 ¥ 0.31 0.58 i 0.67 —
6. Implementation likelihood 0.09 0.29 0.59 ** 0.42 b 0.46 o —

N values range from 39-40 per measures. Scales from (1) strongly disagree to (7) strongly agree, except-implementation likelihood, which ranges from 0 to 100.

*p < 0.05.
*p < 0.01.

I don’t see race. I mean, at least I try not to [...] People come
in with their own biases [...] once you remove that distinction
of the binary [racial] distinction, the bias is gone. There is no
bias. You can’t have a bias.

While others were not explicitly color-blind, many avoided
discussion of racial/ethnic identities and focused on other
social identities, such as gender, class, first-generation college
students, or even broader definitions such as rural students.
Spotlighting these other identities and even the gains in repre-
sentation, such as through gender parity or pointing to the
growing number of international students as markers for
diversity, allowed participants to shift the conversation away
from race. For example, when asked about underrepresenta-
tion, one professor at an urban metropolitan R1 expressed
that “white guys are the minority now” based on her recent
anecdotal accounts of seeing all of the international students
in her classroom. Only through several follow-up questions
did these same professors later acknowledge that Afri-
can-American students are underrepresented in biology class-
rooms. Other participants were vague in their reference of
international students, and one participant confused interna-
tional students with students of color whose families emi-
grated to the United States at least a generation ago. Although
seemingly well intentioned in vocalizing the value of diversity
in enriching classroom interactions, Professor Vogel, who has
taught for almost 20 years at a public R1 university in a sub-
urb of one of the biggest metropolitan areas in the country,
seemed unclear about what “immigrant” versus “interna-
tional” means:

So they’re not necessarily just immigrants. They, maybe, have
born, been raised and a few generations here in the United
States, but they still are international, if that—and they iden-
tify as international. If that makes sense. We've got a large
number of people that have come here or the parents have
come here and then they are raised here. I think so, yeah. Is
that what you call it? I guess that’s what you call it or third-gen-
eration immigrants. That their grandparents or their parents
came but then they’re born and raised here.

A key ingredient for the successful adoption of diversity ini-
tiatives in higher education is having a clear, data-driven under-
standing of equity gaps (Kezar et al., 2015). However, faculty
often seemed to be relying on anecdotal evidence. When asked
if underrepresentation was still a problem, Professor Mordrake
replied:
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I think it probably is. I know we have fewer African-American
students than we should probably have. If we were going to—
if it was going to be a representative slice of students at [this
university], I think it’s slightly under. Now, I don’t have hard
numbers to back that up. It’s more of an impression. In terms
of Latino students, I don’t have the impression that it'’s under-
represented. And sort of like Asian, Pacific Island, etc. I think
that’s kind of a group that I see a lot of. So I don’t know. I don’t
have hard numbers. But I have had the impression that there
are fewer African-American students studying biology than
would be a representative slice of the population.

Input 2: Interpret Underrepresentation in Biology as
Needing Immediate Action

Survey results suggest that, on average, faculty reported that
they interpret underrepresentation in biology as needing imme-
diate action at a level above the scale midpoint, though there
was substantial variability in ratings, as shown in Figure 2. Our
measure of input 2 was highly correlated with input 1 (notice
underrepresentation as needing immediate action) and moder-
ately correlated with input 3 (assume responsibility to inter-
vene). Responses to input 2 also positive correlated with both
perceived value of the intervention and implementation
likelihood.

From the interviews, even when participants expressed their
commitment to diversity, few addressed such issues in a way
that conveyed a strong sense of urgency for immediate action.
Most faculty downplayed underrepresentation as a high-prior-
ity problem by normalizing underrepresentation and discussing
underrepresentation or diversity in ways that were discon-
nected from equity and social justice. This response often took
the form of averting attention to other universities that are also
not diverse, or to other universities that enroll more students of
color than their own campuses. For example, Professor Wilton
compares the underrepresentation in his private R1 campus to
both the locale and the country:

Maybe within certain groups, I would say. Considering [this]
city...and our makeup, [ would say the university doesn’t align
with that at all ... Yeah. But I'm certain with other American
universities, 'm pretty sure we pretty much have the same
kind of makeup as most of them.

Although Professor Wilton initially acknowledged his cam-
pus’s student population did not reflect the diversity of the local
community, he then reframed this concern by suggesting that
campuses all over the country look very similar in composition.
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This minimizes the attention to diversity concerns within his
own local context, that is, the institution or department.

A similar approach was seen when professors acknowledged
that one’s own campus is not designated as an MSI, with the
implication that the MSI campuses are the ones charged with
serving underrepresented populations. Diffusing responsibility to
another campus and pointing out that one’s campus is no worse
off than another obscures the need for immediate local action.
Professor Solanas—a faculty member who is also an appointed
diversity administrator at a public R1 institution—observed:

Our [campus] student body does not reflect [this state]. Now
there are some that do, like [these two other campuses]. I can’t
remember, there’s a term for this. Where you have—it’s usually
Latino populations, which is very large in [this state]. And so
there’s only a couple of campuses, I think, that reflect that
diversity and [we are] not one of them.

Furthermore, Professors Wilton’s and Solanas’s quotes both
reflect a broader sentiment that was prevalent among partici-
pants in which underrepresentation and diversity were not
linked to equity and social justice aims. In other words, diversity
definitions were quite broad (see input 1) and underrepresenta-
tion discussions were primarily focused on numbers or struc-
tural diversity rather than problematizing and dismantling
underlying structural barriers perpetuated by racism, sexism,
and other enduring systems of oppression. Within our model,
social cues inform one’s interpretation of whether addressing
underrepresentation is an immediate need. Faculty’s uncompli-
cated perceptions of underrepresentation may be fostered by
what Professor March describes as the overarching instrumental
messaging from the institution:

I would say the university’s priority seems to be on getting
diverse students in the door and then it ends there, right? It
doesn’t, necessarily, completely end there, but their priority
seems to be frontloaded as opposed to backloaded, [...] it’s
counterproductive to bring in a student for representation.

This disconnected perspective can also be seen at the depart-
mental level, where some professors resisted evidence-based
pedagogical initiatives by reinforcing the idea that they are
already thinking about or performing classroom innovations on
their own. Indeed, faculty generally felt they were proactive in
their classrooms, with the majority reporting they already per-
form actions that promote pedagogical innovation. Further dis-
cussion revealed that the kinds of interventions being imple-
mented were not typically diversity enhancing, and the idea
that they were already engaging in broadly innovative strate-
gies led to the conclusion for many faculty that there was little
reason or urgency for considering additional innovations, such
as diversity-enhancing interventions. For example, after sharing
lots of details about all the pedagogical activities that he has
used in a public R1 institution, Professor Monahan then
expressed his distaste for classroom innovations that come from
administration and even from colleagues who specialize in biol-
ogy education:

They have these discipline-based education research postdocs,
so it’s called the DBER Fellow. And they’re trying to tell people
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how to do—“Oh, it would be better if you did this in your
class.” And I think, “You've never even taught a big class
before,” and I've done maybe 65 or 70 big classes and thought
a lot about it. So it’s helpful to hear about stuff, but at least in
my personal case, I'm already thinking about a lot of it and
talking with people anyway.

Thus, a barrier to interpreting underrepresentation as need-
ing immediate action appears to include a feeling that one is
“doing something already” that is already helping students, and
not necessarily buying into recommendations based on empiri-
cal evidence of the effectiveness or from experts in the biology
education field.

Input 3: Assume Responsibility to Intervene

Faculty reported that they assume responsibility to intervene at
a mean level higher than all other inputs. Although the internal
consistency measure for this scale was low, our measure of
input 3 was moderately correlated with all other input mea-
sures. Responses to input 3 were also strongly positively cor-
related with both perceived value of the intervention and imple-
mentation likelihood. One reason that internal consistency of
the survey measure may be low is because different items reflect
two key themes that emerged (often among different partici-
pants) in the interviews: 1) deflecting responsibility to others
both within and outside of the institution and 2) describing per-
sonal responsibility as contingent on adequate circumstances
and resources. While faculty who did assume responsibility
described navigating the resistance of others and barriers in
gaining shared buy-in, when asked “Whose responsibility it is to
address underrepresentation?,” some faculty shifted the focus
away from their classrooms, departments, and institutions to
emphasize the responsibility of outside sectors and agencies.
For example, Professor Chen said:

I mean, I think, there’s work that could be done at the depart-
ment level to promote diversity, but the pool of candidates
needs to be there. And so I think it needs to come from the
governmental level. [...] I feel like we need to diversify the
field, but first, we need to train the people to go into the field.
And that’s a big—there’s not a lot of funding for that.

In addition, faculty focused on the role of K-12 in contribut-
ing to the “pipeline problem,” which averted attention to areas
that were outside their personal or their institutions’ control.
Participants generally agreed that addressing underrepresenta-
tion is a campus-wide responsibility, citing leadership, faculty,
staff, and students as responsible actors, though rarely focusing
on their own behaviors and more often diffusing responsibility
across undefined sources. For example, Professor Huang
described a “community responsibility,” wherein there needed
to be open dialogue across stakeholders. Others focused more
narrowly on the responsibility of administration, like Professor
Sobchak, who noted that responsibility “comes from pretty high
up in the university to try hard to increase underrepresented
groups in STEM especially. They mandate things.” Even partici-
pants who said they do support top-down diversity-enhancing
initiatives also expressed concern about the burden of having to
adapt to university policies and initiatives. For example, public
R1 instructor, Professor Cunningham, described this burden of
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fulfilling mandatory accommodations for students with disabil-
ities that he supports in theory, but struggles to meet in reality:

So whether that’s proctors or somebody just—it just takes up
more of my time. And like I said, 'm happy to do it. However,
it bites into everything else that I need to do and it takes time
away from other students. It takes time away from other things
that are going to help me actually progress in my career,
whether it’s research or any kind of other pedagogical explora-
tion trying to figure out new things what to do [...] My col-
league who cotaught with me [...] he’s seen it increase more
and more the amount of time that he’s had to make for accom-
modations and he has the same sentiment. He’s not opposed
to it. He thinks they’re good ideas. It’s just really, really drain-
ing and he wishes the institution would provide more support
for that [....] And then the instructional institutional side of
things isn’t saying, “Oh wait, they’re doing all these accommo-
dations. Maybe it’'s overburdening our instructors who are
already swamped. Let’s see how we can help them.” That’s not
happening.

Professor Cunningham (as well as his colleague) felt as
though he was helping students but was frustrated by the lack
of support that the university gives to the instructors imple-
menting these policies. Certainly, resources are a valid concern,
but a narrow focus on the lack of resources may also represent
a form of resistance. Throughout our interviews, a clear tension
emerged between faculty wanting autonomy and independence
from top-down initiatives and faculty’s focus on a lack of uni-
versity-supported resources to justify inaction. All participants
expressed aversion to top-down recommendations on improv-
ing student success in biology classrooms, especially from uni-
versity administrators and those that affect what happens in
their own classrooms.

Many professors we interviewed did assume responsibility
to make pedagogical innovations. Such efforts, however, seem
to need to be started by an innovation-minded figure who can
navigate various kinds of resistance from both colleagues and
administration. Public R1 instructor Professor Sousa recalls the
challenges and rewards of initiating active-learning opportuni-
ties in her department and beyond:

When I first started with active learning and embracing inclu-
sivity, inequity, and diversity in classrooms, and I started run-
ning workshops on it, and I started being more subversive, not
even telling people that the reason why they should be more
active in their classroom or the reason why they might want to
use clickers in their classroom was because there was a lot of
data that showed that they helped a lot of people from a lot of
different backgrounds. And they performed better whether or
not the instructor was aiming to do that or not, right? So
there’s stealth ways to get people to be more inclusive. Any
place that wanted a workshop, I ran it.... But at first pass ...
just showing people that have never seen it before what it
could look like, you could just watch the ideas popping into
their head. And I thought, “This, in the end, might actually
work out.” So I think that that’s—I did not feel empowered to
do anything 20 years ago.

Professor Sousa seems personally invested in promoting
“inclusivity, inequity, and diversity in classrooms”—something
that she felt she could not do decades ago as a woman in a
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STEM field. She even took it upon herself to advance active
learning in a stealthy way—sometimes not disclosing that it can
be a diversity-enhancing initiative in order to eliminate any
resistance from any potentially suspecting faculty and univer-
sity administrators who may pigeonhole her as a diversity
champion.

Input 4: Know How to Help

When presented with information about and materials on a spe-
cific diversity-enhancing pedagogical intervention—we used
the UVI (Harackiewicz et al., 2016), survey results suggest that,
on average, faculty reported being confident that they know
how to intervene at a level above the scale midpoint. Our mea-
sure of input 4 was positively correlated with input 3 (assume
responsibility to intervene). It was also strongly correlated with
perceived value of the intervention and implementation
likelihood.

During the interviews, most faculty participants also enu-
merated the various obstacles and costs related to implementa-
tion. We probed for the reactions to the UVI in particular to try
and understand the perceived obstacles—and solutions—that
emerged. Concern about the time and effort it takes to imple-
ment the UVI was expressed by most faculty. For example, in his
public R1 institution, Professor Cunningham anticipates strong
“pushback” against this classroom innovation because of the
amount of time it would take:

There hasn’t been any faculty [pushback], so much so is most
of it’s I just don’t have time to do this or I don’t think this will
have that much impact. And so they just don’t do it. So it’s not
that they don’t agree with it so much as they don’t—either they
feel it’s not worth their time, or they just don’t have the time.
And it’s usually they don’t have the time. Very rarely have I
heard this is a waste of time or you shouldn’t be doing this. I
don't think I've ever heard that, especially at [our campus].

Faculty often expressed feeling overwhelmed and over-
worked in their jobs, so it is not surprising that asking faculty
instructors to add something to their courses created an obsta-
cle to action. The time needed for grading was a clear concern
for the UVI, in particular. Participants communicated their con-
cern with the time needed to grade a writing assignment in a
large introductory biology (even with the provided rubric for
grading and short nature of the writing assignment itself).
When identified, this concern typically produced one of two
outcomes. Although many faculty dismissed the practicality of
the UVI because of the grading costs, a few others proactively
offered solutions to the grading problem. They described ideas
such as using the provided rubrics for standardization, online
blind peer-grading (of the personal connection part of the UVI
assignment), and sampling student responses for quick over-
view of examples being used. Inspired by a previous depart-
ment-wide effort to promote student writing called “biologist’s
journal” at a public MSI, Professor Huang created a way to facil-
itate grading such assignments in large introductory biology
classes:

We've done those biologist’s journal[s]. I mean, for 300 peo-
ple, I mean, I spend about 20, 30 minutes a week. We sample.
I just sample, and then the TA is kind of taking care of the—as
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long as they meet the words requirement, turn in on time, and
then not talking about garbage on top, and they will get the
credit.... And I do a sample. By reading about 10 or 20 out of
300 people, you get a very good representative feeling of what
they’re talking about ... we do points.

Professor Huang’s solution demonstrates that a professor
can be hands-on yet also efficient with grading a large class. His
self-initiative offers creative solutions to help alleviate the per-
ceived and actual costs associated with implementing an inter-
vention such as the UVI.

Tenure-track research faculty also specifically discussed the
concerns related to time associated with implementing peda-
gogical innovations at the expense of their time on other
important outside efforts, such as research. One participant
from a large R1 university, Professor Sobchak, relayed the real-
ities of the reward system for tenure-track research professors:

For my research faculty, what they’re being judged on is their
research and their research grants. They are not being—75%,
that’s where the weight is. So you've got to take that into con-
sideration when you're asking them about effort in teaching.

This statement illustrates the difficulty of pedagogy innova-
tion when teaching is viewed as secondary or even misaligned
with a research academic’s professional identity (Brownell and
Tanner, 2012).

Participants also indicated a specific concern associated with
overloading students with more work, as there already exist
many class requirements and activities. Professors considered
student buy-in as an important factor when making decisions
about what to use or add to the existing curriculum. For exam-
ple, public R1 instructor Professor Pfister dissected his pedagog-
ical decision-making process about realistically incorporating
UVI in his classes:

And so it’s not just finding the points for this, it’s if I add
another thing in there, do I now have too many things and the
students start getting scattered and losing track? And so what
would I take out if [ was going to put this in? So that’s the first
thing I'd have to think about. Okay? Because I'm not sure that
adding another thing is going to be—based on past experi-
ence, adding another thing can be problematic.

Certainly, it can overburden students to have more work
added to what they already have to do in class; but if the
instructor prioritizes the rationale for a specific assignment,
then this new requirement can easily replace another existing
activity.

DISCUSSION

We presented the diversity intervention—resistance to action
model and examined the potential for our model to explain
instructors’ decisions related to implementing diversity inter-
ventions. Overall, findings suggest that our theoretical model,
which frames intervention as a “helping” action, is useful for
understanding why social psychological factors promote or cre-
ate obstacles to faculty decisions to implement (or not) a diver-
sity-enhancing classroom intervention. Comparing study find-
ings with our predicted model inputs and obstacles derived

CBE—Life Sciences Education « 20:ar52, Winter 2021

Diversity: Resistance to Action

from social psychological theory and research reveals that,
although the model was generally supported, the data did not
directly address all predictions, support for some predictions
remains ambiguous, and new predictions or extensions to the
model are warranted.

Both survey and interview findings generally support the
concepts in this model. Survey findings linked faculty beliefs
corresponding to the model inputs to (in)action via perceptions
of value and implementation intentions toward diversity-en-
hancing classroom interventions. These outcomes matter,
because behavioral intentions are the best predictors of actual
behavior (which was not possible to measure in this study con-
text; Ajzen, 1991; Kim and Hunter, 1993; Webb and Sheeran,
2006). The interview data illustrated that, in many ways, the
predictors of support and forms of resistance among faculty are
similar to those seem within other organizational contexts
(Plaut et al., 2020). Just as the survey findings demonstrated
high correlations among the model inputs, interview findings
suggested that information associated with each of the model
inputs was relevant to shaping faculty decision making, even if
faculty lived experiences do not follow the specific order. Rela-
tive to the neatly organized model in Figure 1, we learned that
the specific alignment of obstacles to steps is murkier than
predicted.

One clear takeaway from our study is that the social psycho-
logical obstacles to helping behaviors also emerged in this con-
text of biology faculty decision making when considering
implementing a diversity-enhancing intervention. Like Thomas
and Plaut’s (2008) model, as well as Latané and Darley’s (1970)
bystander intervention model, our findings underscore that fac-
ulty decision making is not carried out in isolation. Rather, biol-
ogy faculty look to (real or imagined) others, typically their
peers (and decidedly not their administrative leaders), for
social information that guides: their interpretation of whether
underrepresentation is a problem, whether it requires immedi-
ate attention, whether they are personally responsible for tak-
ing steps to ameliorate the problem in their local contexts, and
whether the obstacles are too great to warrant helping.

Study findings were mixed, however, with respect to support
for our predictions about specific placements of social psycho-
logical obstacles in the model. Themes associated with diffusion
of responsibility were highlighted throughout the interviews.
Although we expected diffusion of responsibility to emerge as a
barrier between “interpret underrepresentation as needing
immediate action” (input 2) and “assume responsibility” (input
3), these themes emerged as relevant at multiple points in the
model. Compared with other models of helping, diffusion of
responsibility seems to be a particularly problematic obstacle
for faculty because it is normative to locate the problem and/or
responsibility of solving the problem of underrepresentation to
many sources, including those earlier in the education pathway
(e.g., K-12 education), to other universities or institutions (e.g.,
MSIs), and to others at one’s own university (e.g., institutional
or departmental policies or offices).

In contrast, themes associated with pluralistic ignorance did
not emerge clearly in the interviews. In bystander intervention
models, pluralistic ignorance is a key barrier to interpreting the
need for immediate action. When people see others also not
providing help, they interpret the inaction as a cue that the
problem is not urgent. What is unclear from our findings is
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whether pluralistic ignorance is not important in the faculty
decision-making process or whether our methods did not ade-
quately capture this obstacle. Although only further research
can properly answer this question, we believe the latter to be
the most likely explanation. Pluralistic ignorance typically
derives from the lack of action; that is, social cues inferred from
what people are not doing. In hindsight, we did not design our
interviews to optimally focus on what did not happen among
one’s peers. For example, several faculty described that their
peers engaged in innovative pedagogies. Participants did not
explicitly say that they attributed these innovation efforts as a
cue that further action (focused on diversity) was not necessary.
From the theoretical lens of our model, we interpret the lack of
discussion about diversity-enhancing strategies, specifically, as
social information signaling the normative belief that the prob-
lem of underrepresentation does not require further immediate
action in the local departmental context beyond the more gen-
eral innovative pedagogical efforts already taking place. Of
course, this inference extrapolates beyond the data. More tar-
geted research is therefore needed to better test the model’s
predictions associated with pluralistic ignorance and related
social cues inferred from inaction at the local department level.

Updating the Model and Generating New Hypotheses
Findings also suggest that our adaptation of the bystander
intervention model for this specific decision context should be
updated and that our initial exploration of how faculty think
about diversity in general and diversity-enhancing interven-
tions in particular helped identify new obstacles to incorporate
into our framework. Table 4 displays the emergent themes
related to resistance or obstacles to intervening that we
identified.

Each of the emergent themes identified in our interviews
provides greater specificity with respect to faculty decision mak-
ing than would be expected from adapting bystander interven-
tion models from other contexts. For example, much of the
prior research on resistance to diversity in organizations has
focused on participants’ views about their organization (Thomas
and Plaut, 2008). In the case of biology faculty, we observed
tension between beliefs about underrepresentation as a prob-
lem in the field of biology versus in one’s local institutional or
departmental context. The nature of a faculty position is both
highly autonomous and embedded in layers of institutional
structures (e.g., departments, colleges, universities, and the
field of biology). Unlike other organizational contexts in which
top-down policies can more easily define problems and direct
specific actions of employees, faculty have much more auton-

TABLE 4. Summary of resistance themes that emerged in interviews

omy to choose which problems they address, and how vigor-
ously they pursue those problems. Many of the emergent
themes reflect the subtle ways in which faculty passively resist
personally taking on the problem of underrepresentation within
the space they most control, their classrooms. Faculty were
often easily dissuaded from action via a wide range of obstacles
that did not appear to us to be insurmountable. Instead of
engaging in problem solving about how to redistribute effort or
seek help to implement the UVI, for example, concerns about
time and task effort resulted in a decision to stop considering it
as a practical option. Further, instead of taking personal respon-
sibility to overcome obstacles, participants tended to expect
their peers to lead pedagogical innovations and relayed infor-
mation about the pedagogical innovations happening in their
departments, such as active-learning strategies and technolo-
gy-mediated tools. That said, a few participants proactively
took personal responsibility—even if it meant enacting equi-
ty-enhancing curricular changes in stealthy manners to prevent
even further pushback from colleagues, which is a tried-and-
true intervention technique (e.g., Latimer et al., 2014).

Limitations

The study has several key limitations. First, we only measured
value and implementation likelihood—not actual behavior; and
our methods did not allow for causal conclusions. What is
needed next is a concerted effort to experimentally test strate-
gies for promoting greater implementation intentions and
behavioral implementation of diversity-enhancing interven-
tions (including but not limited to the UVI). Identification of
factors that lead to resistance seem to imply strategies to pro-
mote action, but a careful empirically driven approach to deter-
mine strategies that actually lead to behavior is essential to
generate empirical scientific knowledge to advance implemen-
tation of diversity-enhancing interventions at scale.

Second, we focused only on decisions to implement diversity
interventions and cannot disentangle decisions about diversi-
ty-enhancing interventions, specifically, from decisions to
implement other pedagogical innovations. Many participants
did describe other innovations that they or someone in their
department had tried (e.g., active learning), and in general,
participants perceived themselves to be pedagogically minded
(which is likely due to self-selection into a study described as
focused on pedagogical decision making). While we expect
many of the barriers that prevent faculty from implementing
any pedagogical innovation also matter in this context, even
among this group we identified many themes that are particu-
larly tied to the nature of the problem of underrepresentation.

Emergent themes related to resistance or obstacles

Input 1: Notice that underrepresentation within biology is a problem
Input 2: Interpret underrepresentation as needing immediate action
Input 3: Assume responsibility

Input 4: Know how to intervene

» Difficulty defining diversity

* Relying on anecdotal observations as evidence
¢ Normalizing underrepresentation

* Emphasizing nondiversity innovations

* Deflection to external entities

* Not responsible without resources

* General time and effort concerns

* Grading as insurmountable concern
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Further work inspired by our model would benefit from more
fully articulating distinctions between decision making for ped-
agogical innovations in general and diversity-enhancing inter-
ventions specifically. Drawing from organizational and social
psychological work can help refine predictions about what is
unique when the target intervention focuses on diversity (e.g.,
Thomas and Plaut, 2008; Plaut et al., 2020).

Another limitation of our findings is the small sample size.
Strong conclusions based on the survey data should be tem-
pered because of the small number of faculty participants. In
addition to concerns about generalizability, particularly with
the emergent themes identified that we did not initially predict,
with only 40 participants, statistical metrics for internal reliabil-
ity of scales and correlations between variables are unlikely to
represents stable population estimates. It is difficult to know;, for
example, whether the low alpha for the subscale measuring
model input 3 would improve with more participants or whether
further refinement of items is needed. As we noted earlier, one
possible explanation for this low internal consistency is that dif-
ferent items reflect two key themes that emerged (often among
different participants) in the interviews: 1) deflecting responsi-
bility to others both within and outside of the institution and 2)
describing personal responsibility as contingent on adequate
circumstances and resources. Even with low internal consis-
tency, this subscale demonstrated reasonable predictive utility
within this sample, suggesting that further attention to mea-
surement of faculty decision making is worthwhile within biol-
ogy education research, where most of the theoretical and mea-
surement research focuses on students. Greater refinement of
measures for faculty, including our measures but also more gen-
erally, is an important goal for future work.

Implications: Moving from Resistance to Action
Extrapolating beyond the specific findings of this study, the
diversity intervention—resistance to action model holds poten-
tial for advancing discussions and strategies to support greater
implementation scale for diversity-enhancing interventions.
The model also offers insights into strategies to overcome key
social psychological obstacles to action (intervention imple-
mentation). One reason that many efforts for pedagogical
change within departments and colleges may not reach their
full potential is that they rely on incomplete (or underidenti-
fied) models of change. Unsuccessful change efforts may partic-
ularly miss the importance of social information for faculty
decisions. For faculty and administrators interested in address-
ing issues of resistance to initial implementation or sustaining
implementation of interventions supporting diversity at their
institutions, attending to the social information within the local
context (e.g., department or course team) will provide opportu-
nities and potential insights for levers for change. Our model
suggests several strategies to encourage intervention adoption
by faculty.

First, institutions must clearly define the problem of under-
representation with data-driven analysis. Efforts to promote
adoption of diversity-enhancing classroom interventions should
start with faculty development designed to increase awareness
that diversity and inclusion is lacking in biology, as well as rea-
sons why this is the case. Though this call is not new, faculty
participants in our study tended to not think deeply about the
systemic nature or causes of historical underrepresentation as it
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connects to their classes, and many incorrectly believed that a
color-blind approach will help solve the problems related to rac-
ism and the lack of diversity (Richeson and Nussbaum, 2004;
Plaut et al., 2009). Participants demonstrated a need for clear
and accurate data, as they often relied on anecdotal observa-
tions to shape their perceptions of underrepresentation, which
led to ambiguity and downplaying the breadth of the problem
(Begeny et al., 2020). Though inequity data and information
are subject to interpretation and confirmation biases (Handley
et al., 2015), data can be used to help foster doubt in current
beliefs, challenge existing assumptions, and help people to con-
sider different and new constructions of how to confront disci-
plinary norms that perpetuate inequities (Kezar et al., 2015),
particularly if complemented by learning about historical con-
text and underlying causes of inequities (e.g., Cech et al., 2017).
How to introduce the data, which data to use, and who responds
well to the data are key questions for future research.

Further, our model underscores that departmental norms
about how faculty talk about the nature of and solutions for the
problem of underrepresentation need to be considered in
change models. Peers can help other faculty see underrepresen-
tation as an immediate need and can facilitate faculty taking
personal responsibility for helping. Seeing positive outcomes of
one’s peers’ efforts with pedagogical change can inspire others.
We also expect that departmental and college administrators
can regularly cue conversations about the urgency of underrep-
resentation and also encourage individual responsibility
(though such efforts will likely only be successful if the admin-
istration is seen as providing tangible support and resources for
individual change efforts). Indeed, one potential strategy for
promoting action may be to support faculty autonomy and
encourage departments to adopt a normative approach of
applying the creative problem-solving strengths that faculty
demonstrate as researchers toward teaching interventions. This
effort could be strengthened by putting in place reward struc-
tures (i.e., annual reviews) that allow faculty to take risks to try
new things in the classroom without overly worrying about
course evaluations.

Finally, although not explicitly addressed in our theoretical
model, promoting behavioral change will also require attention
to and explicit conversations about the nature of both active
and passive resistance. Throughout the interviews, it was rare
for faculty to speak explicitly against the goals of broadening
participation or improving diversity. An insidious consequence
of passive resistance is that people can genuinely believe that
they are “already doing” the work of a diversity champion or
perceive that their own actions are already innovative and/or
diversity enhancing, while actually passively reproducing the
status quo. Helping faculty identify and understand the nature
of passive resistance will be an important step in scaling up the
adoption of empirically supported diversity-enhancing
interventions.

CONCLUSION

Diversity science research across many disciplines has produced
incredible knowledge about how to support learning for stu-
dents from disadvantaged and marginalized identities. Our
model and data highlight that science classroom activities that
help close equity gaps are unlikely to be widely implemented
and sustained without intense scrutiny into the faculty
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decision-making mindset. Faculty are in the unique positions of
having authority and autonomy to guide what happens in their
classrooms. To achieve our national STEM education and work-
force goals, we believe it is necessary to approach the study of
systematic resistance as an individual decision-making process
within a cultural system of norms and social information. The
diversity intervention—resistance to action model moves us in
this direction, and our results point to the hard work that lies
ahead.
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