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Cultivating institutional transformation has been of recent interest in education research. This theoretical
paper presents six principles for supporting sustained change efforts at the department level. Considering
change efforts at the level of “principles” is valuable because principles are grounded in theoretical and
empirical knowledge, but are abstract enough to be adapted to many contexts. For each principle we argue
for its value, drawing on previous literature in higher education, organizational change, discipline-based
education research, and design thinking. We then give illustrative examples of how each principle was
embodied within the Departmental Action Team (DAT) project. The DAT project facilitates the
implementation of effective changes within university science, technology, engineering, and mathematics
departments. We conclude with a discussion of how these principles can be applicable across a variety of
institutional transformation efforts.
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I. INTRODUCTION

Institutional transformation has been a central area of focus
in higher education. While there exists a significant body of
research on how to improve teaching and learning of science,
technology, engineering, andmathematics (STEM), there still
has yet to be widespread transformation of STEM teaching
efforts [1–4]. Understanding how to propagate and institu-
tionalize educational changes is important to both research
and practice. These challenges and opportunities motivate
national calls to improve undergraduate education [5–7], as

well as interest in physics education research (PER) [8–10] to
better understand change.
In recent years, PER and other discipline-based educa-

tion research fields have made increasing strides toward
understanding the institutionalization of educational trans-
formation [4,8,9]. This work has revealed valuable practical
knowledge for how to enact institutional transformations.
Research shows that change aimed at the scale of the
department (rather than at individual faculty or individual
courses) is more likely to be effective [8,11]. Studies of
systemic change efforts (e.g., Project Kaleidoscope [12];
the Science Education Initiative [13]) reveal strategies of
successful change efforts, for example: providing contin-
ued resources to support change [13,14], aligning with
institutional interests [15], cultivating effective change
leaders [16], and celebrating short-term wins [17].
Within this body of work, some have externalized models
for the stages and components of effective change efforts
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[15,18]. As an example, Elrod and Kezar’s [15] river model
provides a roadmap for how to cultivate leadership, assess
readiness, and implement changes at the level of an
institution. In summary, prior work has identified many
valuable practices that support the successful implementa-
tion of change efforts, and outlined necessary steps to enact
change. However, we believe that these innovations are also
guided by essential, yet often implicit, principles, gener-
alized guidelines that connect those practices to deeper
theoretical knowledge and values. Therefore, we argue that
it is also necessary to articulate principles for enacting
change, in addition to articulating productive practices.
Principles bridge research and practice, connecting the

“why”of a design (the theory) to the “how” (the practice) [19].
Principles are empirically grounded in prior evidence-based
studies [20,21] and are flexible enough that they can be
adapted to multiple settings [20–22]. Externalizing an inter-
vention’s principles has been a common practice in STEM
education (e.g., Refs. [23–26]) and has been recommended as
a way to improve propagation of educational interventions
[14]. Because principles provide the logic behind specific
design features, they support practitioners in being able to
apply aspects of a model to new contexts [19,21], assess their

progress, and hold oneself accountable to one’s values.
Principles add value to research, because they enable con-
jectures about how design features support certain changes.
These conjectures can be tested in new contexts, ultimately
leading toward deeper understandings of how change works
in different contexts [22,27–30]. Understanding how princi-
ples hold up in other contexts complements empirical studies
of the consequential features of innovations and assessments
of fidelity of implementation [31,32].
Within this paper, we describe six principles for effective

institutional transformation. These principles come from
our experience leading department-level change on the
Departmental Action Team project [8,33]. Each of these
principles will support effective institutional transformation
efforts in higher education. Our purpose is not to argue that
these are the only or best set of principles upon which to
build departmental change efforts. We simply argue that
these have demonstrated value for efforts seeking to
promote institutional change, especially at the departmental
level. They are as follows:

1. Students are partners in the educational process.
2. Work focuses on achieving collective positive

outcomes.

FIG. 1. An illustration of each principle (gray boxes) and the connections between them (white boxes with black outline).
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3. Data collection, analysis, and interpretation inform
decision making.

4. Collaboration among group members is enjoyable,
productive, and rewarding.

5. Continuous improvement is an upheld practice.
6. Work is grounded in a commitment to equity,

inclusion, and social justice.
While the principles are numbered, we think of the
principles as equally important, with their numbering
serving as a convenient shorthand for referring to them.
In addition, these principles are mutually reinforcing; they
work together as a coherent set in which each principle
connects to the others. We illustrate these connections in
Fig. 1, and explore the specific connections between them
in this paper.
The purpose of this paper is to demonstrate the utility of

six principles for effective institutional change. We see our
contribution to the literature as twofold:

• We bring together several disconnected areas of
existing research into six principles for effective
change. Synthesis of this literature deepens our under-
standing of the ideas and allows us to identify areas of
coherence. For example, we find that the principles
themselves are mutually reinforcing (see Fig. 1),
which we elaborate on in this paper.

• We emphasize the value of articulating “principles,”
in addition to effective change strategies and practi-
ces. Naming one’s principles helps externalize much
of the wisdom of many practitioners bring to bear in
their change work. This not only is useful for change
agents, but also contributes to our field’s knowledge of
the nature of change in higher education.

For each principle, we describe several “components”
and discuss the importance of each component based on
various bodies of literature. Then we demonstrate an
application of each principle within one change effort,
the Departmental Action Teams project.

II. CONTEXT AND APPROACH

A. The Departmental Action Teams model

Our project supports department-level changes through
Departmental Action Teams (DATs). DATs are working
groups of four to eight individuals (faculty members,
students, and/or staff) who meet regularly over a year or
more to work on a broad-scale issue related to undergradu-
ate education in their department. While the membership of
DATs vary, every DAT we have worked with has had
faculty members. Staff members are typically the staff who
are connected to the focal issue in some way (e.g.,
undergraduate advisors). Examples of issues that DATs
have worked on include improving course alignment across
the curriculum, assessing disciplinary skills, improving
inclusion of underrepresented students in the major, and
building a sense of community in the department.

DAT participants work toward enacting sustainable
changes related to their focal issue by creating new
departmental structures or processes and by shifting cul-
tural beliefs, values, and norms.
External facilitators are an essential aspect of the DAT

model. Facilitators support the DAT in enacting the DAT
core principles to achieve meaningful change. Our facili-
tator training aims to cultivate the knowledge, skills, and
tools that support DATs in enacting the six principles.
External facilitators help manage the group logistics, focus
on developing a functioning working team, provide cus-
tomized support to help the DAT achieve its goals, and
increase the capacity for change within the DAT’s
department.
The DAT project’s core principles have been central to

the development of the DAT model. DATs were first
created by several members of our project team in the
context of a project creating cultural change within under-
graduate STEM departments [8,33,34]. By culture, we
mean the visible surface features of an organization such as
structures and processes, as well as the deeper values,
norms, beliefs, and assumptions [35]. The DAT project’s
objective is not tied to a specific discipline or educational
innovation (e.g., supporting departments in implementing
studio-style classrooms). Instead, the objective is to foster
cultural features that allow departments to enact change
successfully. These principles were developed as a way to
articulate those cultural features for ourselves and to DAT
participants.
Our principles have directly informed the design of the

DAT model, including the structuring of activities, the
composition of DAT membership, and our assessment of
DATs. The principles are independent of any DAT’s focus;
that is, they do not dictate what a DAT is to achieve, but do
specify approaches that will support the DAT in achieving
their goals. One of our long-term goals is that DAT
members come to value these principles and apply them
to other change efforts within their departments.
Throughout the paper, we consider the principles’

applicability to departments and groups of departmental
members (such as DATs). For this paper, we will describe
the principles’ enactment within a “group,” where the
group is a team of people in a department aimed at making
some change in that department.

B. Our process for generating principles

Initial conceptualizations of our principleswere grounded
in the organizational change literature, the higher education
literature, and our personal commitments and values. We
also drew from our extensive experience as facilitators over
multiple years. As we implemented them into our practice
and as our team added members with diverse sets of
expertise, we drew from other bodies of relevant literature
to refine our definitions of each principle. These bodies of
literature included STEM education research, facilitation,
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and design thinking. This paper presents our principles as
grounded in the bodies of work that most informed our
thinking: organizational change (e.g., Refs. [35–37]), higher
education (e.g., Refs. [38,39]), STEM education and dis-
cipline-based education research (e.g., Refs. [2,3,9]), facili-
tation (e.g., Refs. [40–42]), engineering design and design
thinking (e.g., Ref. [43]), and faculty learning communities
(e.g., Refs. [44–46]). These ideas also resemble ideas from
other communities such as communities of practice (e.g.,
Refs. [47–49]), leadership theory (e.g., Refs. [50–52]), and
networked improvement communities (e.g., Refs. [53]),
though we do not explore those areas of literature in depth
in this paper.
While this paper presents principles as fixed ideas that

have become instantiated in practice, the actual process of
refining the DAT model’s core principles has been ongoing.
We have engaged in an iterative process of putting
principles into practice, reflecting on practice, drawing
on new literature, and refining the principles. This paper
presents the most recent version of each principle.

C. Illustrative vignettes

We use illustrative vignettes to show what principles can
look like in practice. These vignettes also demonstrate the
utility that principles bring to change work. As part of our
larger research goals, we have been collecting data on each
DAT, including interviews and focus groups with DAT
members, DAT meeting notes, and facilitators’ reflections
in journals. Note-taking responsibilities are shared between
DAT facilitators. From our experience, meeting notes are
significantly detailed and are nearly verbatim records of the
conversation. When possible, we triangulated our inter-
pretations of meeting minutes with interview transcripts.
To identify illustrative examples of each principle, we

began with making transcripts of all focus groups and one-
on-one interviews. We reviewed these transcripts and the
meeting notes from each DAT and flagged instances where
a principle was salient. We then selected clear, under-
standable examples of each principle for this paper. During
our analysis, we loosely drew from conversation analysis
[54] and interaction analysis [55,56] to develop claims
about participants’ goals and orientations toward the DAT’s
work, as well as how the principle was mediating their
activity.
We do not make claims about the representativeness of

these examples across our data set. The purpose of the
examples is to help readers envision how a principle could
be applied in practice and to serve as a “proof of concept”
that the principle could exist within a change effort.

1. DATs featured in this paper

This paper features DATs from three departments.
Potions and Herbs are both physical science departments
while Runes is a life science department (all department
names are pseudonyms). The stated goal of the Potions

DATwas to increase inclusion of students who are women
and underrepresented minorities (who they defined as
Black, Latinx, and Native American) in their department.
This DAT included students, staff, a postdoc, and faculty.
The Herbs DAT focused on understanding the extent to
which Herbs majors were learning disciplinary skills. This
DAT was composed of students and faculty. The Runes
DAT focused on curricular coordination of courses in the
Runes curriculum. This DATwas composed of tenure-track
and non-tenure-track faculty.

III. THE CORE PRINCIPLES

In this section, we present our core principles. Each
subsection begins with a short paragraph description of the
principle (italicized), which is our team’s consensus def-
inition of the principle for internal and external use. We
then provide detail of each of the principles’ components
(summarized in Table I). Next, we discuss the affordances
and challenges of implementing the principle. We conclude
each section with a vignette of the principle’s enactment in
practice.

A. Principle 1: Students are partners
in the educational process

Students are empowered to make meaningful decisions
about their own education and to impact broader decision
making around undergraduate education. Faculty and
staff actively seekout student input on thegroup’sactivities
and structure onanongoingbasis. Students see themselves
as having a say in how the group’s decisions are made.
There is continuous student involvement to meet the needs
of the current student population.

Within the higher education literature, there is an
emerging body of work discussing the value of having
students work in partnership with faculty on efforts related
to educational change [57–61]. This work, “students as
partners” (SAP), has most commonly been implemented in
the context of classrooms, so we draw heavily from that
literature in this section. While we believe that all stake-
holders should be invovled in decision making about
education, we specifically choose to emphasize students
in this principle because they have historically been left out
of these conversations.

1. Components of the principle

Students have unique expertise. Many STEM education
researchers have argued that students have substantive,
sophisticated ideas about STEM subject matter (e.g.,
Refs. [62–64]). In addition, others have argued that
students have a deep understanding of what it is like to
learn subject matter. This has led to instructors partnering
with students to better design classrooms and curricula to
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meet students’ needs [65–67]. Student-faculty partnership
has been especially beneficial when instructors have differ-
ent backgrounds than the students [66]. This work suggests
that students have unique knowledge of what it is like to be
a student in a particular institution, and should be included
in the design of changes that impact students.
This idea is aligned with work in design thinking and

participatory design that argues that users understand
themselves better than designers and users should contrib-
ute to a products’ design [43,68–70]. Extending this idea to
university departments, we argue students should be
involved in the design of changes that will impact them
(e.g., in the implementation of curricular changes [66]).

The group seeks diverse student perspectives on an
ongoing basis. Students are a diverse population, and so
it is important to not treat them as a monolithic group.
Colleges and universities now educate more students than at
any point in the past, and these students are increasingly
diverse alongmany dimensions [38] (e.g., gender and gender
identity, race and ethnicity, socioeconomic status, family
college attendance, sexual orientation, religion, veteran sta-
tus, physical and mental disability, citizenship, age, the need
to support dependents). Supporting the success of all students
requires one to understand the unique experiences of students
whose perspectives have historically been excluded (e.g.,
gender and sexual minorities, students of color, first gen-
eration students, veterans, students with disabilities, students
with dependents, undocumented students, and students at the
intersections of these identities.) [39]. Therefore, change
efforts should find ways to meaningfully incorporate a
diversity of student perspectives.

Additionally, the rapid evolution and diversification of
student populations means that what is true about students
at a university today will almost certainly not be true in 5 to
10 years. Therefore, student partnerships must be an
ongoing component of a change effort.

Students and faculty share power and decision making.
True partnership entails the sharing of power. However,
given institutionalized power dynamics, students typically
have much less power than faculty members. This is
because in most departments, faculty members control
departmental policies, curricula, and assessments. Faculty
members also hold expertise and legitimacy that affords
them power in educational settings [59]. These structural
and cultural features make it challenging for students and
faculty to share power more equally.
Sharing power means that students have a say in decision

making about undergraduate education. This differs from
relationships in which faculty merely seek student input or
feedback when needed [58,66]. The organizational change
literature defines participative decision making (PDM) as a
system in which a wide variety of members of an
organization are involved in making decisions. Research
in K-12 settings suggests PDM leads to better decisions,
more effective implementations, improved communication
across levels, greater feeling of ownership, and improved
climate [71] (cf. Ref. [72]). PDM supports the idea that
students should have decision-making power in depart-
mental changes that affect them.
We argue that power can never be equally distributed

between students and faculty because students and faculty
are differently situated within an institution. Nevertheless,

TABLE I. Summary of each principles’ components.

Principle Components

1. Students are partners in the educational process. Students have unique expertise.
The group seeks diverse student perspectives on an ongoing basis.
Students and faculty share power and decision making.
Students see themselves as partners.

2. Work focuses on achieving collective positive
outcomes.

The group focuses on outcomes.
A shared vision guides change.
Group members co-create the vision.

3. Data collection, analysis, and interpretation
inform decision making.

The group collects multiple, relevant forms of data.
The group is analysis driven instead of data driven.
The group counteracts biases when analyzing data.

4. Collaboration among group members is
enjoyable, productive, and rewarding.

All members have access to authentic collaboration.
Productive collaborative norms are implemented and upheld.
Common activities help build community.

5. Continuous improvement is an upheld practice. Flexible, ongoing change processes support sustainability.
Iteration leads to better solutions.
Ongoing demonstrated progress generates momentum.

6. Work is grounded in a commitment to equity,
inclusion, and social justice.

The group recognizes the systemic nature of oppression.
Members feel individual responsibility toward fighting oppression.
The group considers impact on marginalized groups.
The group recruits diverse membership.

DESIGNING FOR INSTITUTIONAL … PHYS. REV. PHYS. EDUC. RES. 15, 010141 (2019)

010141-5



it is possible for participants in a change effort to recognize
and reduce power differentials between these groups. The
SAP literature identifies reciprocity as one concept for
power sharing [57]. Reciprocity is where students and
faculty members are both able to contribute their ideas and
perspectives equitably and learn from each other [57].
Through ongoing dialogue and working toward reciprocity,
all parties can contribute meaningfully and stand to gain
from a student-faculty partnership.

Students see themselves as partners in the change
process. Within SAP, it is not only important that students
contribute as partners, but that students also recognize
themselves as legitimate partners. Complementary to stu-
dents’ self-recognition as partners, it is also important that
faculty see students as partners as well. Together, this self-
recognition and recognition by faculty both contribute to
students’ roles within the partnership [73,74]. That is, in
order for students to truly be partners, they must see
themselves as partners and be seen by others as partners.
Seeing oneself as a partner can support the development

of students’ attitudes and relationships toward the broader
university or disciplinary community. In a literature review
on SAP, Mercer-Mapstone et al. found that common
outcomes of partnerships included increased engagement,
motivation, self-efficacy, sense of belonging, and positive
identity shifts [57]. Within STEM disciplines, such affec-
tive constructs have been shown to influence long-term
persistence in STEM [75–78].

2. Implications of adopting this principle

SAP comes with many affordances to groups engaging
in departmental change efforts. Students have rich ideas
and are best situated to understand how a change initiative
will impact student populations. Partnerships can also
benefit students through increased motivation, confidence,
sense of belonging, and identity within a discipline.
SAP can be challenging to implement, however. Sharing

power between students and faculty is an inherently
complex and emotional process [57,60] that requires
ongoing reflection, maintenance, time investment, and
resources [59]. Like any attempt to mitigate power dynam-
ics, it is possible to make mistakes [57]. Even the most
well-meaning faculty members can fall into the trap of
essentializing or infantilizing students even if they are
genuinely trying to work with them as partners. Addi-
tionally, SAP goes against long cultural patterns of having
faculty as the sole deciders in a department. Disrupting this
norm could be met with awkwardness, confusion, and
resistance.
We believe that this disruption, however, allows SAP to

have the potential to be transformative to institutions.
Through disrupting hierarchies, SAP can create space for
more expansive visions of working relationships between
students and faculty [61].

3. Enacting the principle: Student members of DATs

One way that SAP is embodied within the DAT project is
through student membership on DATs. DATs are highly
encouraged (though not required) to include student mem-
bers. The DAT project has stipends for student members,
which incentivize student participation and normalize
student membership on DATs. In some cases, student
members have been included in the formation of DATs,
whereas other DATs have included student members after
the DAT’s formation.
As described in the previous subsection, fostering partner-

ship between faculty and students requires extra work. DAT
facilitators ensure that student perspectives are legitimized
through revoicing and affirming students’ ideas, which
positions students as having expertise. Facilitators also
ensure that work gets distributed in equitable ways (e.g.,
not pigeonholing students into certain roles, like “note-
takers”) and that students are included in decision making.
The Potions DAT [79], which focused on increasing the

inclusion of students who are women and underrepresented
minorities, provides an example of student partnership on a
DAT. After spending much of year 1 analyzing student data,
the Potions DAT decided to invite students in year 2 to
contribute toward ideation and implementation of inclusion
projects. One focus group exchange between Cassie (staff
member) andSally (tenure-track facultymember) highlighted
how the “student perspective”was valued by DAT members.

Interviewer: And how do you think it’s worked having
such a mix of people from students and faculty and staff?
Cassie:…It allows for a very diverse set of opinions and
perspectives…having actual undergrads in here that are
like “hey this is actually how it is” you know.
Sally: Yeah…when we were figuring out how to invite
people to [an event series], I wrote a draft email to invite
people and one of the undergrads looked at it and said
“yeah, this is a huge wall of text, no undergrad is going
to read this. Can I rewrite it so that an undergrad might
actually notice it?” And I just thought great, yeah, I
never would have thought of that…I think that makes it
much more connected to people’s actual experiences in
the department than a bunch of faculty thinking like huh,
maybe the students want more pizza or whatever we
would imagine the issues are. And I don’t think I
appreciated how great that was going to be until doing
it. It’s been really, really wonderful.

Within Cassie’s quote above, she valued different per-
spectives of DAT members (students, faculty, and staff). It
was especially important to hear “actually how it is” from the
undergraduates. Sally then gave an example of a situation in
which the undergraduate student perspective helped her
write an email. She characterized this partnership as helping
the work be “much more connected to people’s actual
experiences in the department” compared to conversations
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among faculty only. Students on the Potions DAT similarly
reported feeling like their perspective led to positive change
in the department. Willow (a graduate student) and Cedric
(an undergraduate) responded to a question about whether
DAT members felt “empowered” as a result of the DAT.

Interviewer: [One project goal is that DAT members]…
feel more empowered to have an impact in the depart-
ments…how much do you think that happened?
Willow: As a graduate student it’s kind of given me a
way to voice what I’m thinking…if I bring something up
here, the faculty on this committee have the potential to
influence other faculty in the department that I would
just never be able to reach and would be terrified to try
to talk to anyway.
Cedric: I definitely feel much more empowered being
part of this to know that even as an undergrad that my
voice is represented in the department. That’s huge. It
makes me feel like I want to get up, I want to get off the
couch, I want to do these activities, plan, organize,
execute…it’s at least good to have open communication
between all these levels. You know, I’ve been able to
effect change already.

Willow described one mechanism by which the DAT
created opportunities for her to influence the department:
faculty on the DAT heard her concerns and communicated
them to other faculty. She said she would have been too
“terrified” to talk to those faculty otherwise, suggesting that
the DAT transformed her relationships to departmental
faculty by creating a new avenue for her ideas to be
communicated to faculty. In a different vein, Cedric
described his experience on the DAT as giving him a
stronger sense of agency and motivation, which is aligned
with prior research that demonstrates how SAP supports
student engagement [57]. Within Cedric’s quote, there is
strong positive affect and a sense of pride in the work he has
done so far. This work motivated him to take a more active
role in enacting change in the future, suggesting that student
agency is a strong benefit of inviting students to be partners.

B. Principle 2: Work focuses on achieving
collective positive outcomes

Group members use a shared vision to guide work aimed
at achieving change. The process of developing the
group’s vision includes a diversity of relevant stakehold-
ers. Focusing work around outcomes of the long-term
vision, rather than immediate problems, allows the group
to be more creative, cooperative, and flexible.

One significant thread of the organizational change
literature highlights the importance of shared vision and
a focus on outcomes in creating sustainable change [36,41].
We draw on these ideas to inform our second principle.

1. Components of the principle

The group focuses on outcomes. It is easier for a group to
achieve complex change when it has an “outcomes focus”
as opposed to a “problem focus,” that is, a focus on what it
is trying to create rather than what it is trying to eliminate.
An example of a problem focus would be that “students
show up unprepared for upper-division courses” whereas
an outcomes focus would work toward “a well-integrated
course sequence.” When a group is in “problem solving
mode,” individuals will tend to focus on diagnosing and
treating problems that are immediately apparent [36,41].
This leads the group to treating short-term, surface-level
issues instead of understanding deeper root causes.
Additionally, with a problem focus, individuals often
default to their individual preferred solution, which can
result in disagreement.
In contrast, an outcomes focus promotes flexibility and

adaptability because any given outcome can be achieved in
many ways [15]. An outcomes focus also promotes
creativity by opening up space for members to envision
new possibilities. To have an outcomes focus, it is neces-
sary for groups to collaboratively agree to a shared vision.

A shared vision guides change. In the context of a change
effort, shared vision is a deep, vivid, compelling under-
standing of what a group is trying to achieve that is
co-created and co-owned by the members of the group.
A shared vision is inextricably connected to an outcomes
focus in that it answers the question, “What do we want to
create?” [36].
A shared vision provides a group with a strong pull

towards a desired outcome. Focusing on positive, imagined
futures (rather than problems) motivates and excites groups
[41]. Commitment to achieving a vision also encourages
group learning and skill-building because clarity about the
vision provides clarity about what skills or knowledge are
needed to enact it. Having an overarching vision promotes
creativity and innovation by opening up space to envision
more flexible solutions [40]. Additionally, when a group
has a vision that is truly shared, each member of the group
is more committed to the group. The vision binds the
group together, encouraging its members to see each other
as on the “same team” and therefore to overcome their
differences in the service of achieving the vision [41].
On the other hand, a group that does not have a shared

vision will have a difficult time achieving complex change.
If the members of the group do not have a vision at all, then
they may not have much internal motivation, they may not
invest much time in their own development, and they may
be much less likely to take risks or think outside the box
[41]. If members of the group have visions that are
misaligned, then the group may stagnate as each member
tries to pull the group in a different direction.
A shared vision also directly supports the change work

itself. Elements of the shared vision become criteria that
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members use to make decisions, and groups use the shared
vision to identify which forms of evidence would indicate
progress toward that vision. These ideas relate to the
concept of “backwards design,” in which curriculum is
designed and assessed with respect to the most important
outcomes [80]. In starting from a shared vision, groups are
able to focus their work on the outcomes that are most
important to them.

Group members co-create the vision. In order for a vision
to be meaningful to the members of a group, they must
participate in its co-creation. Within any community,
members have different ideas about what the community
is and should be [48]. For example, students, faculty, and
staff all have different values, concerns, and aspirations
about their department. A vision that is co-created by
members of all these groups will incorporate these diversity
of stakeholders’ perspectives, making it more likely that
members are committed to the vision [38]. The participa-
tion of diverse stakeholders, including students, in the co-
creation of the vision is also aligned with principle 1.
This approach is different from having a subset of the

group develop a shared vision for the whole group and then
trying to get others to “buy in” to the vision (i.e., commit to
a vision that they had no part in creating). Visions that are
handed down from leadership are unlikely to garner true
commitment from nonleaders who are expected to buy into
the vision. More often, this approach results in compliance,
apathy, or resistance [36].

2. Implications of adopting this principle

Focusing on achieving collective, positive outcomes
comes with many affordances. A focus on a shared vision
rather than a focus on fixing problems allows the group to
be more creative, cooperative, and flexible. Working
toward a shared vision gives the group motivation to take
on difficult tasks. The shared vision also forms the back-
bone of measurement criteria, and thus supports the align-
ment of vision, work, and assessments.
Developing a shared vision can be challenging, however.

Groups often want to focus on “doing the work” (by which
they often mean taking action) rather than visioning (and
related activities like goal setting or self-assessment) which
can feel like inaction. However, disagreement on what “the
work” is can often be a source of conflict in groups. It is
important to consider that doing the work and visioning are
not dichotomous, but rather, that visioning is necessary
toward ensuring that the work is meaningful.

3. Enacting the principle: Ideal student activity

One way that we designed toward this principle in DATs
was through the ideal student activity developed by Savina,
Gross, and Danielson [81]. In our implementation of this
activity, each DAT member is given a pad of large sticky
notes and asked to imagine an “ideal student” graduating

from their department. DATmembers brainstorm character-
istics of an ideal student such as their knowledge, skills,
behaviors, and values. After writing their responses, par-
ticipants stick them on the wall, collectively organize them
according to common themes, and discuss the themes and
how they inform the work of the group. Consensus themes
form the backbone of a vision for the DAT’s work.
In guiding these visioning activities, the facilitators work

toward helping the conversation move from specific fea-
tures to deeper goals. Often, groups can get bogged down
by focusing on specific details [40]. When this happens,
facilitators help the group distill common goals from
specific examples.
Consider the implementation of the ideal student activity

discussion in Runes. As soon as the discussion began, the
participants began an elaborated conversation about
whether students had specific content knowledge and skills
in the Runes curriculum. Then, a facilitator asked a
question to shift the conversation from specific course
objectives to more generalized scientific skills (e.g., read-
ing, scientific process).

Facilitator 2: Can I clarify what everyone means by
learning goals? Would reading, having skills around
data, scientific process, are those learning goals?
Anne: In most classes, the learning goals are very
specific scientific pieces. These other skills are more
tools that I feel have been ignored. I agree with [Bart]
that we need to make sure that the learning goals don’t
disappear. I feel like there are some basic tools that the
university isn’t recognizing, that apply to our majors as
well as every other major on campus that our students
leave without having. Like how to find a scientific paper
or read it.
Sophia: They get to courses and they can’t read a graph.
I differentiate learning goals and course goals, with
course goals being bigger picture.
Karen: Which do you test?
Sophia: I test on learning goals, which build towards
course goals.
Bart: I see those skills as tools that everyone should
have, and they should be tools that are used to
accomplish understanding, or the learning goals.

After the facilitator’s bid to shift to a higher level of
abstraction, DAT members began discussing more general-
izable learning goals. The group then began to identify the
learning outcomes that “every [student] should have” but
that “our students leave without having.” Through this
conversation, they recognized a need for having higher-
level learning goals across the major.
Shortly after articulating what was meant by learning

goals for students, the group created four “buckets” of core
ideas based on their sticky notes. These buckets formed the
basis of the DAT’s shared vision for undergraduate edu-
cation in their department:
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• Ability to find, read, interpret, evaluate, and commu-
nicate information.

• Understanding the scientific method and nature of
science (e.g., critical thinking skills, application).

• Integration across the curriculum and sustainability of
this integration. Learning goals for the major (knowl-
edge) and practices (skills).

• Initiating independent learning, and research or men-
toring opportunities. Hands-on skills and experiences.

In a post-DAT interview (20 months later), the visioning
activity was still salient to Sophia:

[The visioning activity] was a really good thought
experiment and we actually keep going back to that…
Through that process we identified some areas of
concern for us in that while a lot of our courses have
learning goals, we don’t really have learning goals
across our major. So we started developing some
strategies for how to try to address that.

Within Sophia’s statement, we see that the visioning
activity helped identify “areas of concern,” including
coherent learning goals across the major. Her statement
“we actually kept going back to that” suggests that the
shared vision was used to inform work throughout the DAT
process.

C. Principle 3: Data collection, analysis,
and interpretation inform decision making

The group collects multiple forms of evidence about
undergraduate education (e.g., institutional data, re-
search literature) on an ongoing basis. Group members
actively identify and avoid bias in interpreting data by
distinguishing observation from inference, developing
multiple interpretations of the same data set, consider-
ing both systemic and individual factors, and working
toward individuals’ cultural proficiency and under-
standing of others’ perspectives. These interpretations,
rather than personal preferences or idiosyncratic an-
ecdotes, are what drive decision making.

The idea that organizations should be “data driven” in
their decision making has been on the rise over the last
several decades [29]. While we agree with the basic
premise of this idea, our third principle adds nuance by
emphasizing that thoughtful analysis and mitigation of bias
are critical to data use. This shifts the focus of this principle
from being data driven to “analysis driven” [29,82].

1. Components of this principle

The group collects multiple, relevant forms of data. Data
relevant to departmental change come in many forms, such
as assessments, interview and focus group data, survey
data, institution-level data, and background literature.

These come from different sources including Instituti-
onal Research offices, internal departmental assessments,
and classroom assessments. Using multiple forms of data
reveals different facets of complex issues and draws
attention to systemic factors that are difficult to see with
more narrow data [83]. Being systematic in the collection
and use of multiple forms of data over time can support
better decision making through making it possible to
meaningfully evaluate progress over time [7].

It is necessary to consider the relevance of a given form
of data. Often in educational settings, it can be easy to
collect data that are easy to measure, but are not necessarily
tied to the outcomes valued by the group. Having a clear
shared vision about what the group values, in alignment
with principle 2, can help the group collect more mean-
ingful, relevant data [84].

The group is analysis driven instead of data driven. The
collection of data alone is not enough for decision making
[84]. Groups also need to develop interpretations through
analyzing the data carefully [40,85]. Kezar [38] explicitly
describes how data are separate from knowledge. She
defines knowledge as the interpretation of data and points
out how a single data set can lead to multiple conclusions
and interpretations. Thus, the careful choice of appropriate
analysis techniques is as important as the choice of data
sources that feed into the analysis. We refer to this as being
analysis driven instead of data driven [29,82].
Thoughtful analytic techniques involve developing inter-

pretations that are appropriate for the given form of data.
Any form of data has limitations in what kinds of claims
can be developed from it.

The group counteracts biases while analyzing data. To
analyze data well, it is important to actively identify and
avoid bias in interpreting data. Being aware of common
biases can help group members notice when they are
enacting them. An example of a common bias is con-
firmation bias, in which individuals interpret data in ways
that fit their existing ideas [86]. Another is the availability
heuristic, which states that individuals tend to rely on the
most accessible examples when making decisions, even
if these examples are not representative [87]. Developing
a multiplicity of explanations of the same data set, in
particular ones that consider both systemic and individual
explanations, can help avoid some forms of bias.
Incorporating a diversity of perspectives (such as student
perspectives, in alignment with principle 1) can support the
creation of a breadth of explanations.
Groups can also engage in processes that counteract bias.

For example, groups in which members articulate assump-
tions and predictions ahead of time can notice inconsis-
tencies between predictions and observations, which can
reveal biases [42] and create cognitive dissonance that is
helpful for learning [38]. Another practice is for groups to
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separate observation (articulating what they see in the data)
from inference (generating explanations of the data)
because those can often become conflated in conversations
about data [42].

2. Implications of this principle

Effectively using data to centrally inform a change
initiative can lead to productive insights for groups.
Multiple forms of data help groups understand different
facets of complex phenomena. Groups that are intentional
about their choice of appropriate analytical techniques can
more effectively generate meaningful knowledge from their
data. Finally, explicit attention to bias can help group
members counteract biased interpretation of data.
However, there aremany challenges to engagingwith data

inways that alignwith this principle.As suggested above, the
quality of the data that a group uses matters. Some groups
gathermeaningless or insufficient data, perhaps because they
are unfamiliar with the variety of types and sources of data
available to them [85]. On the other hand, often it can be easy
for groups to gather an abundance of data, but not know how
to use it meaningfully [40]. In either case, groups can default
to overly biased or anecdotal interpretations in their decision
making, especially if they do not have a habit of explicitly
attending to bias in their work.

3. Enacting the principle: Encouraging use of evidence

DAT facilitators support this principle by encouraging
DATs to use evidence. When DAT members are over-
relying on personal anecdote or bias, facilitators use
probing questions to help DAT members justify their
reasoning, consider what forms of evidence would support
their understanding, and disrupt potential misuse of data.
Explicitly questioning “how do you know what you
know?” and “what forms of evidence would support your
reasoning?” supports DAT members in developing these
metacognitive inquiry skills for themselves.
DAT facilitators utilize their background in education

research to support DATs in using data. Facilitators have
knowledge of what forms of data are possible to gather and
help participants in accessing these data. This can involve
connecting DATs to institutional research offices, helping
DATs learn of validated instruments related to the DAT’s
focal issue, and bringing in relevant background literature.
Now we turn to an example of a facilitated discussion in

the Runes DAT that led them to look at data. Runes faculty
were discussing how to restructure prerequisites for courses
in their major. A facilitator noticed that they were making
suggestions without fully understanding the order in which
students were actually taking courses:

1. Anne: The teaching committee will probably resist
adding new prerequisites, because [our computer sys-
tem] doesn’t handle them well.

2. Sophia: We could just make something a pre-req for
[course B1] or [course B2].
…
6. Elly: If we had to pick a course to make [course M] a
pre-req for, I would recommend [course B-lab]
7. Sophia: If they could take [B-lab] earlier…it depends
on where we want [M] to get used.
…
16. Facilitator 2: The first step is mapping out what is
actually true…would it help to know what students are
actually doing? It’s possible to get some data.
17. Karen: We could ask [associate chair] and the
advising staff.
18. Facilitator 2: Right now it seems to be anecdotal. Is
there a clear sense of what is going on?
…
44. Bart: it would help to get data on [B] and [B-lab],
which seem to be quite problematic. We could easily find
out when students are taking it, for sure, and have the
numbers to support that. I’ll poll the class, and then
72 percent are seniors. It’s crazy.
45. Sophia: Can we get that from [our computer
system]?
46. Facilitator 2: The institution collects data too.
47. Bart: it would help to do [M, A, B1, B2, B-lab]…

We use this example to illustrate how facilitators prompt
DAT members to consider evidence. In the beginning of the
conversation (lines 1–8), DAT members discussed possible
ideas for assigning prerequisite courses to change the order
that students progress through the major. They made these
suggestions without fully understanding the problem. The
facilitator explicitly pointed out that they were relying on
anecdote and encouraged them to consider how they might
develop a more complete understanding (line 18). This
intervention from the facilitator eventually led Bart to agree
that having “numbers to support that” would be helpful
(line 44). They then discussed what kinds of information
they would want to have, and where they might find it.
Following this conversation, the DAT facilitators requested
and helped analyze data from the Institutional Research
office.
In a postinterview, Bart was asked to reflect on what role

the facilitators played in the DAT. He brought up how the
facilitators encouraged the DAT to look at data:

I think a great example of [the importance of the
facilitators] was I talked about the data that we needed
to gather for the undergraduate courses, and did it
really support our thought, you know, on this process.
When are students taking these classes? Are they taking
it in their sophomore year or their senior year or their
junior year, and when should they be taking these
classes? [The facilitators] got that together really
quickly and really fast for us.
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The above quote highlights how data were helpful
toward helping the DAT understand the order that students
were taking courses and recognizes the facilitators’ roles in
accessing that data. His statement, “did [the course data]
really support our thought… on this process?” suggests that
Bart recognized that DAT members’perceptions can some-
times be flawed and looking at data can give them a more
accurate understanding.

D. Principle 4: Collaboration among group members
is enjoyable, productive, and rewarding

All members of the group are collaborators with equal
access to contributing to decision making. The group
develops community through activities such as eating
together and having celebrations. Members of the group
interact with one another in functional and productive
ways.

This principle focuses on the interpersonal and affective
components of group functioning. While it may be tempt-
ing, especially in academic culture, to ignore these issues as
irrelevant to “getting work done,” attending to the social
and emotional needs of group members supports them in
being productive and creating change.

1. Components of this principle

All members have access to authentic collaboration.
Complex change cannot be carried out by isolated indi-
viduals [38]. A department that is interested in creating
change must provide avenues for meaningful collaboration
to make the change possible. Moreover, all members of the
department should be able to contribute to this collabora-
tive work. This means that every member is heard, has their
perspective valued, and has power to make decisions [40].
The idea that all members of a department, regardless of

“rank,” should be included in collaboration and decision
making extends ideas from principle 1 about the need for
students to share in power and decision making in order to
be partners. Many of the benefits that we discussed related
to that principle, such as improved decisions, implementa-
tion, communication, and climate, carry over to this
principle as well, for groups beyond students.

Productive collaborative norms are implemented and
upheld. A good collaboration allows all members of a
group to participate and contribute on equal footing. For
this to happen, the group must have productive ways of
interacting. Norms are the (often implicit) patterns of
behaviors within a group or context [40,88,89].
Productive group norms support constructive disagreement,
consideration of multiple viewpoints, and equitable ways of
doing work [40]. Groups can establish norms around
decision-making processes, such as how to use evidence
to make decisions in alignment with principle 3.

Establishing and maintaining effective norms early on helps
groups accomplish their work.
For norms to be effective, group members need to have a

sense of ownership over the norms and hold themselves and
others accountable to them [90]. Thus, it is typically more
effective for norms to be developed or agreed to by a group,
rather than being imposed from the outside [40]. Finally, it
is important for groups to proactively reflect on the value of
their norms. Without reflection, groups can inadvertently
implement counterproductive norms that they inherited
from other social systems without realizing it [91].

Common activities help build community. Good collabo-
ration also involves feeling like part of a community.
A community is, in part, defined by its shared values,
coordination among its members to achieve collective
outcomes, and common activities that bind a group together
[47]. Thus, the process of creating a vision and defining
outcomes described in principle 2 can support a group in
better recognizing what makes them a community. Within
departments, a professional community is characterized by
a set of shared values (e.g., about education), a sense of
collective efficacy (i.e., the belief that department members
can accomplish goals), and a sense of interdependence and
shared responsibility with one another [40].
One mechanism for building a sense of community is to

develop common activities that bring people together, even
when those activities do not directly feed into the groups’
goals. Patterns of regular activities (e.g., having snacks at
meetings [92]) can help define a community as separate
from other spaces that do not engage in those activities.
Participation in such activities fosters a sense of identity and
belonging within the community, which in turn encourages
group members to care about the needs and goals of
the group.
It is also important to develop communities in which

participation feels fun and enjoyable. For example, playful
community building activities (e.g., ice breakers) can help
members get to know one another on a more personal level.
This interpersonal relationship building is necessary for
developing mutual trust. Sufficient trust is necessary in
collaborative environments so that members are able to
share ideas and critiques openly [40].

2. Implications of this principle

Adopting this principle can help group members make
progress in their work. Ensuring that all perspectives are heard
and valued allows the group to make more thoughtful
decisions. Explicit attention to building a sense of community
fosters trust and investment in the group. Additionally,
productive conversational norms enable the group to better
listen toone another, generate ideas, and resolve disagreement.
Generating this kind of collaborative culture can often

feel unfamiliar to groups, which can lead group members to
resist or express discomfort with attempts to do so.
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Members of a department are embedded within larger
cultures (e.g., departmental, disciplinary, academic), which
come with their own implicit norms of interacting (e.g., we
should focus on “real work” without the “distraction” of
personal discussions). It is important to consider how those
broader cultural features shape group members’ expect-
ations for collaboration, because they can sometimes be in
tension with the kind of culture advocated for here.
Additionally, talking explicitly about “process” is both
unfamiliar and uncomfortable for many people, so being
explicit about norms does not come naturally to many
groups.

3. Enacting the principle: Celebrating successes

Facilitators encourage DATs to track and celebrate their
progress. As milestones come up, facilitators take time to
recognize them and give members the chance to reflect on
their successes and feel proud of their work [93]. This helps
groups build a shared sense of accomplishment, that gives
them momentum to continue their work.
To illustrate these celebrations, we turn to an example

from the Potions DAT. One aim of the Potions DATwas to
become a standing committee within the Potions depart-
ment. One DAT meeting took place soon after the depart-
ment had voted to make the DAT a standing committee.
During this meeting, they took time to celebrate their
success. Sally (faculty member) and Cassie (staff) reflected
on this during a focus group:

Sally: In our last meeting where we just a couple of days
ago had the vote about becoming a standing committee,
which we’d all sort of been explicitly working towards
for a year, we did spend maybe twenty minutes just
talking about that and how cool it was and joking about
okay maybe now we’ll get drunk with power and start a
department carnival where we bring in ferris wheels and
a roller coaster and take over. (laughs) You know, just
kind of like joking around, just sort of celebratory.
Cassie: Kind of like enjoying- Yeah-
Sally: Yeah, enjoying this achievement right?

Within this segment, Sally described an extended moment
during the DAT where DAT members celebrated their
accomplishment of becoming a standing committee. She
characterized this time as “enjoying this achievement.” This
moment was also marked by joking about the new power
that they had. This humor suggests that the environment
within the DATwas an informal space where members felt
comfortable making jokes. They both elaborated:

Cassie: Yeah both of [the facilitators] are just really
good at reading the room and reading the people and
understanding that man, that was fun, that was a really
awesome twenty minute- Like I think it made everybody
happy, like you’re pumped up about this thing that just

happened. They’re really good at just doing that, they’re
just continually gauging the social and the productive
context and just merging them in a good way.
Sally: Right. And I think our little mini celebration part
of the meeting stuck out in my mind because I think
academics tend to be not that great at that, we tend to be
very much like okay, that paper’s done, go on to the next
thing, like always focusing on what’s not finished. Just
having a little, like, hey we’ve been working on this thing
for two years and this is a really big achievement, let’s
just talk about how great it is.
Cassie: I agree.
Sally: It’s a little bit embarrassing that it’s so unusual
but it really is.

Cassie attributed the joking and celebrations, in part,
toward the facilitators’ ability to “read the room” and
“people.” She characterized this as merging “the social and
productive context.” We interpret this statement to mean
that facilitators were attentive to building a community that
bridged work and socializing. Sally then said the celebra-
tion stuck out to her as unusual, since the norm was to
“focus on what’s not finished.” This suggests that the
DAT’s engagement in celebrations and recognition was not
common in other department contexts. We argue that these
kinds of practices can be beneficial toward developing a
strong community where members feel good about their
work.

E. Principle 5: Continuous improvement
is an upheld practice

Group members view change as an ongoing process
rather than an event (e.g., they recognize that complex
problems do not simply stay solved on their own).
Members regularly reflect on how the department can
be improved and explicitly attend to long-term sustain-
ability when making changes to the department. In-
cremental accomplishments are incorporated into the
change process to support internal momentum and
communicate success to maintain external support.

This principle focuses on the way that department
members conceptualize the change process (ongoing versus
one-time event) and therefore how they view the sustain-
ability, momentum, and success of change efforts.

1. Components of this principle

Flexible, ongoing change processes support
sustainability. Continuous improvement foregrounds
viewing change as an ongoing process rather than a one-
time event [94]. Educational problems rarely “stay solved”
on their own, as departments are complex systems with
many moving parts [7,53]. Moreover, departments often
have structures and values that maintain the status quo [35].
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For example, a cultural norm of “not stepping on others’
toes” can lead department members to avoid changes that
impact other faculty. Viewing change as a continuous
process that requires ongoing maintenance (i.e., constant
growth rather than “solving a problem” and moving on) can
help to prevent backsliding and support a change’s long-
term sustainability [36].
Change processes also need to be flexible enough to

adapt as the context changes (e.g., as student populations
change, as assumed by principle 1). What works within one
department at a given point in time is not necessarily what
will work in that same department at a different point in
time. Because departmental contexts can shift over time
(even as a result of the change process itself), inflexible
changes can become problems themselves later on [36].
Garmston and Wellman [40] use the term “adaptive” to
refer to flexible change efforts that work toward a particular
vision, but whose form may change over time.
In order to support a mindset of continuous improve-

ment, departments have to have structures that allow
department members to have a collective understanding
of what “improvement” means. In alignment with principle
2, a shared vision can help to anchor this collective
understanding of improvement within a department.

Iteration leads to better solutions. Iterative approaches to
design involve engaging in multiple cycles of prototyping,
testing, analyzing, and refining a product or process,with the
goal ofmaking incremental improvements to the design over
time based on the new knowledge learned in each cycle.
Thus, the collection and analysis of data, in alignment with
principle 3, is central to the iterative design process.
Iterative design typically leads to more sophisticated and

creative solutions [43,95,96]. This is true in part because
each iteration is an opportunity to learn more about the
system by watching how the system responds. Iteration also
creates opportunities to step back and reflect on how well
the current solution serves one’s goals by assessing current
outcomes with respect to relevant metrics. Additionally,
iterative approaches can help groups more productively
deal with mistakes, because they can view mistakes as a
natural part of the learning process [97]. Finally, literature
in design thinking highlights how the process of early
iterations can also support the refinement of one’s concep-
tualization of what the criteria are for the design [95]. So,
the process of continuous improvement through iteration
can support groups in generating better solutions, dealing
with mistakes, clarifying their design criteria, and assessing
intermediate outcomes on the way to achieving their long-
term outcomes.
Iterative design can be valuable for helping a group to

continuously improve their own functioning. By continually
reflecting on and analyzing their efficacy as a group, they can
iteratively refine their group’s norms to support themselves in
being more functional, in alignment with principle 4.

Ongoing demonstrated progress generates momentum.
Continuous improvement also allows groups to demon-
strate ongoing progress, because groups that do work
incrementally can continually meet short-term goals.
This ongoing demonstration of progress generates valuable
momentum that supports the group internally and exter-
nally. An internal sense of progress helps the group feel
proud of their work. This sense of accomplishment and
pride motivates the group to continue to work together [93].
Visible ongoing progress is also politically beneficial as it
demonstrates success to external stakeholders [98]—for
example, a group could provide improved retention num-
bers to a dean to secure additional funding. Thus, a savvy
group will tend to build short-term, achievable goals into its
change effort to create intentional “early wins” en route to a
larger goal, thus demonstrating success along the way.

2. Implications of this principle

Emphasis on continuous improvement supports groups
in developing more sustainable and effective changes.
Viewing change as an ongoing process allows for produc-
tive reflection and adaptation, as well as generating internal
momentum for the group’s work. This principle is particu-
larly valuable because it explicitly addresses how to
maintain the support of outside stakeholders (through
sharing incremental success with them) and how to work
toward sustainability.
One challenge in implementing this principle is the

danger of wanting to “get things right the first time.”
Such perfectionism can often stagnate groups, who get
stuck trying to pick the “best” solution, often in times when
a best solution cannot be known. Additionally, viewing
change as a single event also limits a group’s ability to be
reflective and learn from mistakes because there is no
opportunity to try a second time.

3. Enacting the principle: Generating forward
momentum

DAT facilitators help DAT members distill short-term,
achievable goals from their long-term visions. Early imple-
mentation and assessment of those goals help participants
develop deeper understanding of their focal issue and
identify roadblocks. To keep momentum for the change
process, facilitators also build in and highlight “early wins”
[98], to generate internal and external support.
The first year of the Potions DAT focused on collecting

and analyzing data. In its second year, facilitators asked
DAT members to set goals: “If we look back a year [from
now], what will we want to have accomplished?” DAT
members recognized that in addition to any activities they
initiated to address what they had discovered in their first
year, they also needed to make sure that there was a
mechanism for that work to continue in the future with the
support of the department. Thus, they identified one of their
overarching goals as “sustaining the DAT,” with a subgoal
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of building positive visibility for the group. Related to this
goal, the DAT then discussed how to show their progress
moving forward. In the meeting minutes a member noted
that “Quick and easy wins are very helpful! We can increase
the visibility of the DAT.” The DAT then spent a year of
work focused on generating concrete outcomes.
Focus group data at the end of year 2 from Cassie (staff)

and Sally (faculty member) suggest that this focus on
measurable progress was productive. As Cassie said,

We’re sharing ideas and moving forward with stuff, you
know. There’s not the like, okay, let’s talk about this and
then let’s talk about it again at the next meeting, and
then let’s vote on it at the third meeting, and then let’s
have a second vote the fourth meeting. You know, we’re
like, let’s talk about stuff and it’s very action oriented.

Cassie characterized the current work of the DAT as
“moving forward,” which contrasts having several meet-
ings of just talking and voting before taking action. Cassie
also described this as “action oriented,” which she viewed
positively. Similarly, Sally said,

We’ve really done multiple big projects, especially this
year….Like it’s kind of shocking honestly, you know?
And I’m very proud of it. I wouldn’t have expected at all
that we would do even just one piece of that, so it’s
really totally changed… I guess I think for me it’s more
just the accumulation of these successes, and seeing they
sort of build off each other and the more that we do the
more we see we can do. I think there was also a- we did
have some discussion about thinking about what’s the
low hanging fruit, or what are things that we can do that
are not going to be controversial that everyone’s going
to agree are improving the department to kind of start on
and build from, and I think that also has helped.

Sally explicitly mentioned the accumulation of successes
throughout the year. According to Sally, their work started
with identifying “low-hanging fruit,” which they used to
“build from” in creating future successes. Sally described this
process as being unexpected and a source of personal pride.
We argue that these positive feelings generated momentum
for her as a DAT member. She also saw them as providing
momentumfor theDATas awhole, because “themore thatwe
do themorewe seewe can do.”Additionally,we see that Sally
characterized the DAT as thinking about external audiences
when considering what work to do. This is evidence of the
DAT’s intent to use its low hanging fruit to build support
within the department through demonstrating success.

F. Principle 6: Work is grounded in a commitment
to equity, inclusion, and social justice

Group members recognize the existence of systemic
oppressive power structures, so they actively mitigate

power imbalances and work to create anti-oppressive
structures. Group members consider the impact of their
decisions on marginalized groups. Group members feel
a sense of individual responsibility toward improving
inclusion in the department. The group intentionally
recruits a diverse membership.

Our final principle emerges from our team’s commitment
to equity, inclusion, and social justice. Even for groups that
are not working on “diversity issues,” alignment with this
principle is critical to ensure that the enacted change
equitably impacts different populations.
Terms such as equity, inclusion, social justice, and

diversity can have multiple, overlapping meanings, so it
is important to clarify them for this paper [99,100].
Diversity emphasizes representation of different identities
within a group, paying particular attention to cultivating
membership of those who have been marginalized [101].
The term diverse is used to describe a group with a wide set
of member identities (including those from marginalized
groups). Inclusion recognizes how a group’s practices and
mindsets exclude members from fully participating, both at
a structural level (e.g., policies) and in more subtle ways
(e.g., silencing and undervaluing). A focus on inclusion
emphasizes the work of identifying and undoing exclu-
sionary practices so that all members’ perspectives are
valued and legitimized (cf., Ref. [102]). Equity focuses on
fairness in how opportunities to participate are distributed
[99,103]. We view equity as different from inclusion in that
it is focused on how exclusion within a group is connected
to larger systems of systemic oppression and privilege
[104,105]. By systemic oppression, we refer to forces of
racism, sexism, homophobia, xenophobia, ableism, and
other forms of marginalization that exist within society. An
equity focus draws attention to how historical systems
privilege certain members of society (e.g., those who are
white, male, able-bodied, straight) [106]. A commitment to
equity involves purposefully undoing those imbalances
through providing resources and opportunities for individ-
uals who have experienced marginalization. Finally, social
justice foregrounds historical and present forms of systemic
oppression and the goal of undoing the structures that
allowed that oppression to exist. While many inclusion and
equity efforts can inadvertently include diverse voices into
systems that do harm, efforts that attend to social justice
work to question and transform the existence of the system
itself [107]. Rather than enculturating historically margin-
alized voices into the current system, social justice efforts
transform the system to value new ways of knowing and
existing [100,108].

1. Components of this principle

The group recognizes the systemic nature of
oppression. This principle involves recognizing and mit-
igating systemic, oppressive power imbalances. University
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departments are not only affected by these broader forms of
oppression, they are also sites in which oppression occurs
[101,109,110]. Prior research has documented how this
oppression emerges in interpersonal interactions and sub-
consciously becomes embedded within departmental cul-
tures (e.g., Refs. [111–114]).

The recognition of systemic oppressive power structures
is a necessary step toward the mitigation of oppression.
Because oppression is systemic, it is inextricably linked to a
group’s work and must be proactively addressed if group
members do not want to reproduce harmful patterns
themselves [115]. Developing group norms around discus-
sing oppression and critically reflecting on one’s practices
can be one mechanism for promoting inclusion [116,117].
This is an extension of principle 4 in that these norms can
act to guard against unwanted behavior rather than simply
promote desired behaviors. A shared sense of community,
empathy, and trust can also support a group in having these
difficult conversations [26,118].

Group members feel individual responsibility toward
fighting oppression. In addition to understanding the
systemic nature of oppression, group members also rec-
ognize that they as individuals often unintentionally repro-
duce problematic behaviors. Therefore, group members
should all feel individually responsible for continually
learning and combatting oppression (rather than merely
avoiding oppressive behaviors). While our other princi-
ples’components focus on the collective, here we explicitly
emphasize individual responsibility for combating oppres-
sion over collective responsibility. We made this choice
because working in collectives can be used by individuals
to avoid some of their own individual responsibility toward
doing this work.
Members who have this sense of personal responsibility

work toward furthering their own learning about oppres-
sion. There are several dimensions of learning that are
relevant here. One can reflect on one’s own implicit biases
through tools such as implicit association tests [119] and
observational tools [120]. Learning about and valuing the
experiences of others who do not share one’s background
can foster cultural competency and empathy toward others
[121,122]. Finally, learning about documented best prac-
tices relevant to one’s role in the department (e.g., inclusive
hiring practices [123]) can also help to combat oppressive
systems. All of these ideas are aligned with principle 3 in
that they involve broadening one’s personal sources of data
and tools for meaning making, with the goal of becoming
more anti-oppressive.
Additionally, learning about oppression is not a linear

process in which a person starts as a novice and becomes an
expert [122]. Instead, the continuous improvement and
iterative design ideas of principle 5 are more appropriate to
this type of learning. There is always more to learn about
how to combat oppression, and making mistakes in one’s

actions is inevitable. One must be willing to learn from
these mistakes and recognize that improvement is the goal.

The group considers impact on marginalized groups. We
define this principle to include considering how any given
change effort will impact members of marginalized groups
and mitigating harm done to marginalized groups. From
principle 1, we know that student populations are diverse,
and therefore any department-level change will impact
students differently. Changes that primarily support more
privileged students contribute to educational inequities
[39]. Thus, it is necessary to consider how different
populations of students, especially those from marginalized
backgrounds, will be affected by a change. These consid-
erations can help to address persistent systemic issues of
inequity in STEM education.

The group recruits diverse membership. Finally, it is
important to have diverse membership at all stages of a
group’s work, both with respect to demographic character-
istics (e.g., gender identity, race, ethnicity, sexuality, ability)
and position within the department (i.e., including faculty of
different ranks, undergraduate and graduate students, and
staff members). In particular, having diverse perspectives in
the visioning process, as described in principle 2, makes it
more likely that the group’s work will equitably impact all
populationswithin a department and that all populationswill
share the vision. Additionally, groups with diverse member-
ship often develop more effective, creative solutions [124].
Having a diversity of perspectives allows the group to
understand how changes may impact various stakeholders
differently. It is especially important to value the voices of
those with marginalized identities, because of their unique
lived experiences (cf. Ref. [125]).
While recruiting diverse membership, it is necessary to

avoid “tokenizing” members of marginalized groups.
Marginalization impacts individuals in unique ways, so
the perspective of a person from a marginalized group
should not be taken as representative of all people of that
marginalized group. Moreover, it is also necessary to
consider how those who hold multiple, intersecting mar-
ginalized identities have unique experiences [126].

2. Implications of this principle

This principle is of critical importance because achieving
it is a matter of social justice. Taking this perspective helps
groups recognize the ways in which oppression is systemic
and inevitably makes its way into the work of university
departments. Additionally, it highlights the fact that “diver-
sity” is not just a side issue that may or may not be relevant
to any given change effort, but that issues of oppression are
woven into everything we do.
This is perhaps the most difficult of our principles to

achieve in practice. In general, dominant culture denies the
existence of systemic oppression and withholds tools for
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engaging with it productively [127,128]. It can be chal-
lenging, emotionally charged work for people with privi-
lege to recognize oppression, its systemic nature, and the
role they play in maintaining it. This can lead to anger,
defensiveness, or fear when they try to do so without the
proper support [129]. It is easy to falsely believe that one’s
work is more anti-oppressive than it really is than to
challenge oneself to achieve higher standards. It is also
possible to overgeneralize from this principle by believing
that harmful views need to be tolerated in the name of
“inclusivity.” All of this means that aligning with this
principle requires ongoing reflection and learning.

3. Enacting the principle: Considering impact on
marginalized groups

To support this principle, we encourage DATmembers to
consider how change efforts impact members of margin-
alized groups within a department. For example, using
probing questions such as, “How do we know that this
would benefit all students?” and “How does this impact
students who have been historically underserved by our
department?” can support DAT members in noticing and
addressing inequities.
Now we turn to an illustrative example from the Herbs

DAT, which was trying to improve the accessibility of an
assessment. Because the instrument required written
responses, the DAT discussed equity in two major ways:
making the writing understandable to English language
learners and making the images accessible to students with
color blindness. Here, we focus on accessibility to English
language learners. In a DAT meeting, Ellen (graduate
student), pointed out the following:

I’ve seen concept drawings and diagrams… If they draw
something like this, it’s higher in skill. For example, the
water cycle… And [a drawing-based assessment]
doesn’t conflate [correctness] with English language
ability. We need to give them a way to communicate
that’s fair.

Within this quote, Ellen suggested one form of assess-
ment: having students draw diagrams. She pointed out that
this type of assessment does not conflate students’ knowl-
edge with mastery of the English language, recognizing
that some written assessments often use inaccessible
language which is challenging for students who are not
native English speakers. Her phrasing “we need to give
them a way to communicate that’s fair” suggested that an
assessment that tests skills without relying too heavily on
English comprehension would be more equitable than one
that does. The group then agreed that accessible language
was a priority for the assessment.
At the next meeting, the Herbs DAT looked at questions

that DAT members had drafted in subgroups. One ques-
tion read:

“Two series of data represent two types of tree in a
landscape (deciduous vs coniferous).”

Jamie (an undergraduate student) and Laura (faculty
member) recalled back to the previous discussion on
English language ability:

Jamie: Back to the jargon, I noticed there’s a lot of
technical terms. We had a long discussion about English
learning students who don’t have the full vocabulary so
we discussed a key, or basic words, to make clear what
we mean by it.
Ellen: We talked about coniferous versus deciduous and
were like we could say pine and maple but also just draw
a symbol.
Laura: They’re not supposed to know what is typical of
pine tree, they’re supposed to look at the graph, so it
could be a Fred tree and a Sylvia tree.

Jamie pointed out that the words “deciduous” and
“coniferous” may be unfamiliar to English learning stu-
dents and others who do not know the vocabulary. They
recalled several previous ideas to mitigate this including
using a key, adding definitions, and using more basic
words. Then Laura pointed out that the type of tree was not
necessary to answer the question, and implied that they
could even use made up names. Ellen was tasked with
making a final version of the graph, and she changed the
wording of the problem to “species A and species B.”
This example illustrates how DAT members considered

equity and inclusion within their work. Ellen had initially
brought up one equity concern, that the test needed to
separate skills assessment from English ability. The group
then agreed to that as a criteria for their work and later used
that criteria to revise one problem. We see this consid-
eration and attention to students from a marginalized
background as an important aspect of doing change work
equitably.

IV. DISCUSSION

Within this paper, we have presented six principles
for supporting effective departmental change and used
prior literature to argue for the value of their components.
Using vignettes, we have demonstrated the utility of the
principles when enacted in practice. Each of these vignettes
illustrates a productive interaction or component of a DAT.
By synthesizing several areas of existing disconnected
research, we have deepened our knowledge about change
and identified areas of coherence. We have also argued for
the value of articulating and externalizing one’s principles.
We see the articulation of one’s principles as not only
valuable for change efforts in PER, but for any design-
based effort.
Principles do not just live in the big-picture aspects of a

group’s identity, but they are also enacted in small moments
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in DATs, as illustrated by our vignettes. We argue that each
principle is not only present in the vignette, but it is
essential to the quality of change work. For example,
consider the DAT that specifically attended to equity in
developing an assessment that is inclusive. Through con-
sidering how English language learning students would
interact with the assessment, they were able to develop a
tool that more accurately assessed skills. As another
example, the DAT that celebrated their work found that
principle to be necessary for building a cohesive, motivated
community. Principles were not only possible to enact, but
supported the success of those DATs.

A. Our principles are a coherent set

We emphasize that the principles are not an arbitrary set
of qualities, but rather they are a connected set of
interrelated ideas. In Fig. 1, we illustrated pairwise con-
nections between the principles. We also claim that these
principles are mutually supportive beyond these pairwise
connections. As an example of connections between
principles 2, 3, and 5 is that having an outcomes focus
supports a group in knowing the target of their continuous
improvement, and careful analysis of data supports the
group in knowing whether they are succeeding in making
improvements toward those outcomes. To connect princi-
ples 1, 4, and 6, attention to equity and inclusion means that
all stakeholders, including students, can authentically
participate in the group, and without effective norms for
collaborating, the group can embody harmful power
dynamics that prevent everyone from being able to con-
tribute. One can also imagine how to draw connections
between different combinations. The interconnectedness of
the principles means that they are each enhanced by the
existence of the others; if any one is not present, the
enactment of others will be impacted.

B. Applicability beyond the DAT model

While we have illustrated principles within the DAT
model, we see them as applicable to a wide array of other
change efforts. These principles are flexible enough that
they can support a variety of goals and allow for emergence
of outcomes suited to the local context, but concrete
enough to provide enough guidance for those changes to
be enacted successfully. Here, we apply these principles to
two other change efforts—one that is proximal to the DAT
project (the Teaching Quality Framework) and one that is
more distal to the DAT project (the learning assistant
model). Our purpose here is not to comprehensively
explore the extent to which the principles were embedded
in these two contexts, but rather to suggest that they are
beneficial when present. An important area of future work
would be to more systematically research the principles’
impact in these and other contexts.

1. The teaching quality framework (TQF) initiative

The teaching quality framework initiative is a sibling
project to the DAT project. The TQF initiative uses
departmentally based teams to contextualize a common
scholarly framework for assessing teaching quality and to
support the framework’s relevance and use within their own
departments [130,131]. Structurally, TQF teams are similar
to DATs; they represent a diverse subset of department
members, are facilitated by an external facilitator, and meet
regularly.
Several of our project’s principles are present within the

TQF project. Students are partners (principle 1) in two key
fashions. First, student voice in the assessment of teaching
is considered essential and TQF departmental teams review
approaches about how to most effectively include student
voice in the evaluation of teaching. Second, students are
included in cross-departmental, campus-wide discussions
of the project overall. The departmental groups engage in
shared visioning activities (principle 2) to generate a
collective understanding of teaching quality and how the
various categories of educational practice might be mea-
sured specific disciplinary contexts. TQF explicitly collects
data (principle 3) from multiple data sources (peer evalu-
ations, student evaluations, and self-evaluations) and
attends to how these multiple data sources all speak to
different facets of teaching. This attention to multiple data
sources and interpretations allows for a more comprehen-
sive understanding of one’s teaching [131]. TQF meetings
also intentionally build community (principle 4) through
norms such as eating together [130], which support the
team in building a sense of community and in it together-
ness. The frameworks that departments create are viewed as
“living documents” that evolve over time and respond to
campus-wide efforts to assess teaching quality [130]
(principle 5). Finally, in several (though not all) contexts,
specific attention is being paid to evaluations that reward
and value attention to equity, inclusion, and social justice
(principle 6); notably the application of these principles to
the TQF initiative highlights areas where the initiative can
be more intentional about its own commitments.

2. The learning assistant (LA) model

The learning assistant (LA) model was initially devel-
oped at the University of Colorado Boulder [132]. LAs are
undergraduate students who support evidence-based and
interactive classes; they have recently taken a given course
and are trained in pedagogy. They assist instructors in
university classes through facilitating active learning and
discussion within and outside class meetings. Extensive
research has been done on the benefits of LAs in reformed
classrooms [66,132].
Several of our project’s principles have been documented

in LA programs. Research by Sabella et al. shows that LAs
can work in collaborative partnerships with faculty [66]
(principle 1). These collaborative partnerships leverage the
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unique expertise of the LAs to understand what it is like to
be a student in that context. Additionally, the LA model
itself involves a clear shared vision for improving STEM
undergraduate education through cultivating future teach-
ers, involving disciplinary faculty in teacher preparation,
and shifting cultures to value research-based instructional
strategies [132] (principle 2). Such a shared vision has
directly informed assessment metrics and programmatic
activity. LA programs also use multiple validated instru-
ments to inform decision making [132] (principle 3). There
is also evidence that community-building (principle 4) is a
significant aspect of the LA experience and is consequen-
tial to LAs’ trajectories in physics [133]. While not a central
aspect of the LA model, some LA programs have explicitly
attended to equity (principle 6) [134], and the presence of
learning assistants has been shown to reduce inequities in
classes [135].

C. Principles are not enough

We believe that fostering departmental change requires
more than principles alone. The potential of the principles
ultimately depends on the department in which the change
effort is embedded and how they are enacted. Many factors
contribute to a department’s readiness for change, including
having available resources, sufficient cultural alignment,
and organizational capacity [15,38]. As an example, a
department in which members lack a sense of collective
departmental identity can be challenging to lead into
developing a shared vision. This is because individual
members need to feel somewhat part of a group to be able
to envision a future for that group. Other departments may
not be able to invest resources in DAT-like changes,
because departments are complex systems with a multi-
plicity of priorities. Within our own project, we assess
departments’ readiness for change when we decide whether
to invest DAT resources in them (cf. Ref. [136]).

We reiterate our claim that principles are but one
component of a successful institutional transformation,
and they must be intertwined with an effective change

model that specifies the practices and approaches to
change. We see our principles as providing theoretical
knowledge about how effective change happens. While
they do not prescribe any given practices or approaches to
change, they do underlie many components of the DAT
model. The DAT model consists of a variety of practices—
regular meetings, student membership in groups, external
facilitation—and these activities are imbued with meaning
because facilitators are guided by our six principles. In this
way, the DAT model contains one set of practices that can
be used to effectively enact our principles, but it is not the
only one. We see this connection between theory and
practice as necessary; practices should enact theoretical
commitments.

D. Future work

These principles are our aspirational goals for the
development of the DAT model itself as we iterate on it
over time. Self-education and reflection support our iter-
ative, continuous improvement of our understanding of
them; through developing and enacting the principles, we
learn more about what they mean to us. These principles
have undergone four major evolutions as a result of their
implementation in our work. Looking forward, we expect
the principles to continue becoming refined in response to
the environment in which they are embedded. The practices
of higher education will continue to evolve as internal and
external pressures shift. This is especially true as institu-
tional change work continues to positively impact higher
education. As the educational landscape evolves, we expect
these principles to evolve as well.
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