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Recognizing dominant cultures around assessment and educational change in physics programs
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Leaders, policymakers, and researchers have called attention to the need to improve critical aspects of
physics programs, from teaching and pedagogy to making physics more diverse and equitable. As such
programmatic changes are challenging and require a second-order change to be effective, many physics
faculty responsible for carrying them out are not equipped with the necessary experience and support to do
so. This can result in a significant waste of resources and time. Moreover, while there is a robust body of
literature in higher education focusing on institutional and cultural change, there is a limited understanding
of the baseline of the culture of physics programs (where physics programs are starting from), a critical
aspect that shapes the change effort. Dr. David Craig and Dr. Joel Corbo with the support of the American
Physical Society and the American Association of Physics Teachers developed the Departmental Action
Leadership Institutes (DALIs) to meet the needs of the physics community by supporting physics faculty to
effectively design and implement departmental change focusing on areas needing improvement. In this
research project, we developed case studies of five DALI-active physics programs from two DALI cohorts.
We use a cultural dynamics lens to document facets of the dominant culture around how physics faculty
approach and pursue change work. We see evidence of DALI participants’ growing awareness of taken-for-
granted assumptions about educational change processes and assessment practices within their depart-
mental cultures and coming to recognize and value alternative ways of collaborating and enacting change in
their local contexts. We found that physics faculty typically approach change work in a rushed and ad hoc
way ignoring the use of formal evidence. In particular, we found that any data collection efforts are the
primary responsibility of a single person, rarely becoming the focus of joint attention. Whenever data did
receive joint attention, it was approached in a cursory way without meaningfully informing collective
change efforts. This study lays the foundation to explore critical aspects of the dominant physics culture
that may constrain enacting particular forms of programmatic change. In future work, we document the

cultural shifts made by these DALI-active departments around change work.
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I. INTRODUCTION

Our society is growing increasingly dependent upon
science and technology [1]. The volatile ecological and
sociological landscape requires science, technology, engi-
neering, and mathematics (STEM) departments to adapt to
the society’s emerging needs and demands [2,3]. For
example, scholars and disciplinary organizations have been
calling on the STEM education community to adopt new
teaching practices to help students gain a deeper under-
standing of the subject matter and broaden the diversity of
the student body [4-6]. Pursuing each of these endeavors
requires change in higher education institutions [7].
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In responding to these calls, higher education institutions
often find that they do not have the infrastructure to
implement the changes that are being asked of them. In
parallel, they face financial pressures and substantial time
constraints [3]. Some of the local challenges require
adjustments (small modifications in a few areas) or isolated
changes (deep changes but limited to one particular area)
[8]. Such challenges are within the typical capabilities of
institutions to implement and sustain. These are often
referred to as first-order change. Other challenges, such
as sweeping pedagogical changes or broadening participa-
tion, require transformational change. This is known as
second-order change and is a dramatic change in the
operational framework of an institution [9-11].

Institutional transformation requires altering the institu-
tion’s culture (what to do and how to behave), the common
set of beliefs and values that creates a shared interpre-
tation, and understanding of events and actions [8,12].
Institutional transformation is both deep (altering values
and assumptions) and pervasive (far reaching) [7,8,13,14].
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Enacting institutional transformation is significantly more
difficult than making small adjustments in the existing
operational framework of the institution. It is deliberate,
requiring a strong alignment of goals and actions, and is
long term [8]. For example, a growing body of academic
leaders and faculty members seek to diversify the student
body through recruitment and retention efforts. By doing so,
they might reexamine and change the admission practices
[15] or engage in opportunities to learn about and practice
culturally responsive mentoring [16]. Such change efforts
affect behavior or alter structures and affect broader parts of
the institution beyond one particular program. For additional
examples and elaborated descriptions of first-order and
second-order changes, see Refs. [17-19].

However, when responding to local challenges that
require institutional transformation, academic leaders
may adopt simplistic approaches (e.g., adopting a single
approach or strategy). In doing so, they may not consider
the complex processes needed to support the change [7,19].
Recently, a growing number of physics faculty have been
responsive to national calls to improve their programs and
often engage in opportunities to receive support in enacting
a change effort (i.e., [6,20,21]). While guided support is
critical in helping physics faculty meaningfully engage in
the change effort, it is equally important to consider the
local organizational culture. This culture plays an important
role in shaping the change process and the effectiveness of
outcomes [19]. Changes in a complex environment are
more likely to be effective and sustained when accompa-
nied by intentional cultural change and changing under-
lying shared assumptions [12,22]. Higher education
scholars have noted that understanding the institutional
culture is not a panacea to all problems (i.e., [3,23]).
However, an accurate interpretation of the local culture can
offer critical insight into the most appropriate route to take
at a given time for a given issue [23].

The physics community has a growing consensus on the
need to improve key aspects of physics programs [24-27].
The existing literature on culture in physics (and in STEM)
focuses on the cultural aspect of structures and underlying
values that maintain privilege and oppressive systems [28—
32] as well as the disciplinary culture of practicing and
thinking as physicists [33-35]. For example, a physics
program could increase the racial diversity of its incoming
class of first years, but if the classroom and institutional
culture are not welcoming and inclusive, these changes will
not be sufficient to transform the program. Little work has
been done to understand how the disciplinary culture
shapes approaches to institutional transformation [36].
Such work is essential to make visible to physicists the
underlying assumptions, values, and structures that shape
and influence change efforts.

In this study, we aim to understand and document how
the underlying physics culture emerges within department
culture around the approach to institutional transformation.
We do so by studying five case study physics programs that

participate in the Departmental Action Leadership Institute
(DALI). This paper, as part of this larger study, centers on
DALI faculty participants’ reflections on typical past
approaches to local change efforts.

II. BACKGROUND

To support physics departments in navigating change
efforts in their undergraduate programs, American Physical
Society (APS) and American Association of Physics
Teachers (AAPT) developed the Effective Practices for
Physics Programs (EP3) Initiative. The EP3 initiative
broadly includes community engagement activities,
research activities, and dissemination products such as
the Guide. The EP3 Guide is a collection of knowledge,
experience, and proven good practices focused on helping
physics faculty improve aspects of their undergraduate
programs (e.g., recruitment and retention, department
culture) [37]. A key part of the EP3 initiative’s community
engagement efforts is the Departmental Action Leadership
Institute (DALI) [21]. DALI was launched to offer practical
guidance to interested faculty change leaders in pursuing
transformational change efforts in their local departments.

A. The DALI principles

The Departmental Action Leadership Institute (DALI)
was designed on a core value that embraces “cyclic self-
reflection of change processes and outcomes to guide
decisions and actions” [21]. The main concepts around
effective change efforts being discussed in DALI sessions
include the ideas that effective change efforts are

* Deliberately designed: driven by a clear understanding
of the problem to be solved and current priorities.

» Context-dependent: driven by local goals, challenges,
and contexts, rather than external mandates.

* Driven by a sense of ownership by department
members of the process and outcomes, including a
sense of collective responsibility for the health of the
department.

e Driven by broad engagement so that a range of
stakeholders are involved, actions (even if driven by
a champion) involve a collaborative process, and work
is grounded in a commitment to equity and inclusion.

* Grounded in evidence, including an accurate under-
standing of the available evidence about the problem
and decision making based on appropriate interpre-
tation of the evidence.

* Ongoing: change is not considered to be a one-and-
done activity but instead change processes include
opportunities to revisit outcomes and decisions on a
regular basis.

B. The DALI structure

Departments apply to join DALI and nominate a pair of
physics faculty to participate. DALI kick-off workshops
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FIG. 1. The DALI structure: In each cohort, two experts in
departmental change (in purple) facilitate the DALI yearlong
DALI sessions. Each of the five participating departments is
represented by two faculty members (in pink) who, in turn, form
and facilitate the local DATSs that are charged with carrying out
that department’s change effort.

and ongoing biweekly DALI sessions are facilitated by two
experts in departmental change (see Fig. 1). Through these
DALLI sessions, participants receive support in responding
to challenges and opportunities in their departments. In
doing so, they build their capacity as change agents. DALI
accepted its first cohort of five departments in Spring 2021.
Since then, DALI has worked with four additional similarly
sized cohorts of departments. The early kick-off workshops
were virtual for cohorts 1 and 2 and in-person for cohorts 3,
4, and 5. Each DALI participant pair creates and leads a
local team with multiple stakeholders following the
Departmental Action Team (DAT) model [9,18,26]. The
local DAT is charged with carrying out that department’s
change effort. DALI participation is concurrent with the
DAT’s local change effort.

f College/University \
/ Department \

( Physics Program \

\S Z

FIG. 2. The DAT structure: The DATs “do the work” of
visioning, designing, implementing, and assessing the change.
Each DAT is led by the respective DALI participant pair, who
translate the ideas about change from the DALIS into practice in
their DATs. The DATs include other department members (e.g.,
faculty, students, staff, and alums) who work with the leader pair
to carry out the DAT’s work. Each DAT is embedded in a
particular physics program, department, and institutional context,
which will all impact how the DAT carries out its work.

The DATs “do the work™ of visioning, designing,
implementing, and assessing the change. Each DAT is
led by the respective DALI participant pair, who translate
the ideas about change from DALIs into practice in their
DATs. The DATS include other department members (e.g.,
faculty, students, staff, and alums) who work with the pair
of change leaders to carry out the DAT’s work. Each DAT is
embedded in a particular physics program, department, and
institutional context, which will all impact how the DAT
carries out its work. The change leaders receive continued
support within DALI in their pursuit of local change efforts
(see Fig. 2).

The EP3 research effort focuses on understanding and
documenting how change is enacted and sustained through
collective, team-based efforts in local departments within
the context of DALI support structures [38—40]. The
research effort also focuses on documenting how the
emerging microculture within such team-based efforts is
situated within the dominant departmental culture. Of
particular interest is how elements of this microculture
spill over into other departmental areas toward larger-scale
cultural change.

In this paper, we zoom in on DALI participants’ critical
reflections on the dominant departmental culture around
past change efforts. By critical reflections, we mean
reflections that surface and challenge taken-for-granted
assumptions within existing institutional frameworks
[41]. We argue that these critical reflections have been
partially enabled by their DALI participation. In a future
publication, we empirically document cultural shifts result-
ing from DALI participation by comparing to the dominant
culture captured in this paper.

III. THEORETICAL FRAMEWORK

In this study, we draw upon the cultural dynamics theory
as the lens to develop our research methods and discuss the
results. Cultural dynamics theory is grounded in Schein’s
framework of organizational culture [12] combined with
ideas from symbolic-interpretive perspectives [42]. Schein
argues that three levels make up culture, ranging from
visible and shallow to invisible and deep. On the surface are
the artifacts, which are visible, tangible, and audible
structures, tools, and behaviors. Above the artifacts lie
the espoused values, which refer to principles, philoso-
phies, and goals. At the core are the basic assumptions,
which refer to taken-for-granted, known but not discussed
patterns of the nature of the organization. According to
Schein, the basic assumptions are the central elements
needed to understand and change a culture [12,42]. Hatch
[42] extended beyond Schein’s model by introducing a new
element, symbols, and expanding on the dynamic processes
among the different model elements for understanding
organizational culture. Hatch viewed symbols as distin-
guished elements from artifacts, arguing that symbols are
artifacts with a meaning.
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Scholarly work on organizational culture, such as
Schein’s Organizational Culture and Leadership [12],
has its basis in studying corporations, which have funda-
mental differences from organizations of higher education.
For example, they differ in the set of goals, sense of
urgency, flexibility, or authority in decision making [43].
However, their similarities allow us to draw upon the same
theoretical frameworks to understand their cultures and
cultural shifts. For example, both organizations’ environ-
ments are complex, constantly evolving, and influenced by
external factors and conditions (e.g., demographic, politi-
cal, and economic) [23]. Higher education scholars have
successfully applied the concept of organizational culture
to study higher education institutions [44]. Clark [45]
defined four cultural dimensions that shape academic life:
cultures of specific academic disciplines, the culture of the
academic profession, institutional cultures, and the cultures
of national higher education systems. In this paper, we
focus on the first dimension, the study of the departmental
culture in higher education within units that award physics
and/or astronomy degrees.

In this study, DALI participants reflect on their depart-
ments’ dominant culture around assessment and educa-
tional change through their early exposure to alternative
principles introduced in the DALI As the anthropologist
Clifford Geertz defines, “Man is an animal in webs of
significance he himself has spun. I take culture to be those
webs, and the analysis of it to be interpretive one in search
of meaning [46].” Therefore, institutional actors’ interpre-
tation of the culture is an essential element in the process of
diagnosing culture. We present the emergent themes from
faculty members’ interviews and discuss the processes at
play that constitute key dimensions of the dominant culture
in physics programs.

In the standard mode of operations, we would not expect
participants to be able to articulate underlying values and
assumptions of their cultural communities, as these are
often implicit [47]. However, in the context of our study,
participants are embedded in an alternative community of
practice (through DALI) [48] that introduces them to an
alternative constellation of values and assumptions. This
community supports their critical reflection on the domi-
nant departmental culture. It is within this community of
practice that participants come to be able to name and

TABLE L

articulate elements of the dominant departmental culture.
This DALI setting introduces a set of principles (as shown
in Sec. II) which make visible some taken-for-granted
assumptions around the approach to educational change but
not other ideologies that likely plausibly shape physics
departmental cultures (e.g., meritocracy and whiteness).

In the following section, we discuss the methodology
used for data collection and analysis. We then present the
results which draw on combinations of Schein’s cultural
elements. Finally, we discuss the results by identifying the
cultural processes that arise in participants’ reflections on
the departmental culture. We conclude the paper by
summarizing the key points and implications for research
and practice.

IV. METHODS
A. Study design

As a part of our larger study, we launched case study
investigations of the subset participating in physics pro-
grams in DALI from the first and second cohorts (year
2021-2023) [49]. The focal five case study physics pro-
grams and their characteristics are summarized in Table I.
In this paper, we use the first two sets of interviews with the
two change agents from each case study program to
document their reflections on the dominant culture of their
local programs as it relates to the enactment of depart-
mental change. Figure 3 shows the timeline of the research
events with respect to DALI and DAT activities.

In the following paragraphs, we introduce each case
study by presenting their institutional characteristics, iden-
tifying the two participating DALI change agents whose
interviews are central to this paper. To protect anonymity,
change agents are given pseudonyms. These pseudonyms
begin with the same letter as their institution’s pseudonym
to help the reader associate them (e.g., institution: Maple
College, change agents: Morgan and Misha). The institu-
tional and program characteristics described in the follow-
ing paragraphs were obtained from a combination of
sources including, DALI applications, university websites,
and interviews with change agents. To contextualize the
findings, we present the profiles of these foci physics
programs to understand the case of how change and
assessment are situated within the culture of these physics
programs.

Characteristics of the five case study physics programs. Note: Hispanic Serving Institution (HSI), Historically Black

Colleges and Universities (HBCU), R2: Doctoral Universities—High research activity.

Institution

Characteristics

Change agents

Maple College
Hemlock University
Palmetto University
Ironwood University
Basswood University

HSI, public, primarily undergraduate college
Public R2 primarily undergraduate

HBCU, public, primarily undergraduate university
Private, primarily undergraduate university
Public, Ph.D. granting institution

Misha, Morgan
Harold, Henry
Paul, Pradeep
Ian, Isaac

Ben, Bill

010132-4



RECOGNIZING DOMINANT CULTURES AROUND ...

PHYS. REV. PHYS. EDUC. RES. 20, 010132 (2024)

Jan. 2021 Mar. 2021

Jan. 2022 Jan. 2023

final DALI |
meeting |

DAT forms

2" interview
with DALI
participants

1* interview
with DALI
participants

RESEARCH

FIG. 3.

every 2-weeks meetings (less frequent during summer)

ongoing monitoring 3
! and reaction to results .~

DAT concludes
its work

Interview
with DAT members

4™ interview
with DALI
participants

3" interview
with DALI
participants

Timeline of the DALI, DAT, and research events. Example from cohort 1 (2021-2023). In this paper, we draw results from the

first and second interviews (highlighted in the timeline above) with the DALI participants.

1. Maple College

Maple College is a public, primarily undergraduate
college. About 60% of Maple College students are Pell
Grant eligible, about 20% are classified as “first-generation
and low-income,” and about 35% are students of color. The
two change leaders, Morgan and Misha, represent the
physics program which, along with chemistry and earth
sciences, make up the Physical Sciences Department. The
physics program is currently navigating a challenging
financial environment that includes a reduced college
budget, which threatens the sustainability of the physics
program. With program review upcoming, the change
leaders applied to DALI hoping to receive support in their
efforts to increase student enrollment and identify ways to
assess the effectiveness of past curriculum changes.

Morgan is an associate professor and the assistant chair
of the department. Morgan has been in the department for
more than sixteen years and has led many of the depart-
ment’s past curriculum changes. Misha is also an associate
professor (at the time of the interview) and has been in the
department for about 7 years.

2. Hemlock University

Hemlock University is a public, R2 institution. About
30% of its students are first-generation college students.
The two change leaders, Harold and Henry, represent the
Department of Physics and Engineering (11 tenure/tenure-
track faculty, 2 adjunct faculty, an office administrator, and
a lab technician). The department typically confers between
5 and 10 physics degrees per year. With recent changes in
the department administration, there has been a push for
more transparency and discussion around department
issues. By participating in DALI, the department aimed
to make its culture more welcoming to students from

marginalized backgrounds. The change agents applied to
the DALI to gain support toward reflecting on the depart-
ment’s shared goals, assessing progress, and making
strategic plans for the future.

Harold and Henry are the two most senior members of
the department. Harold is the new chair of the department
and Henry is the interim chair.

3. Palmetto University

Palmetto University is a Historically Black College and
University (HBCU). About 93% of its students are Black or
African American and 55% are female. The two change
leaders, Paul and Pradeep, represent a multidisciplinary
department, which includes degree programs in biology,
chemistry, and physics. The department has over 250
biology majors, 30 chemistry majors, and 6 physics majors
(Fall 2020). The physics program includes four faculty
members (three tenured or tenured track and one full-time
physics adjunct). With a continuous decline in student
enrollment in the institution and in the physics program in
particular, the sustainability of the physics program is at
risk. The change agents primarily applied to the DALI to
receive support in developing a long-term sustainable
process for enrollment growth in physics.

Paul is a senior physics professor and has also served as
the academic program coordinator for physics. Pradeep is a
tenure-track/tenured faculty member and joined the depart-
ment in 2018.

4. Ironwood University

Ironwood University is a small undergraduate private
college. The two change leaders, Ian and Issac, represent a
multidisciplinary department offering degrees in physics
and engineering. First-year students are required to take at
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least two-quarters of introductory physics. The department
includes 16 full-time faculty, usually 1-2 visiting faculty,
and 3 technicians. The change agents applied to the DALI
to receive support (i) to evaluate their program review and
accreditation practices to address their upcoming program
review through the Higher Learning Commission, and
(ii) to improve the retention and recruitment of under-
graduate physics majors, as well as related minors and
special programs and certificates the department offers. lan
is an associate professor in the department. Isaac is a senior
professor in the department.

5. Basswood University

Basswood University is a public science and engineer-
ing university with B.S., M.S., and Ph.D. programs. The
number of B.S. physics degrees has increased gradually
over time, to 5—7 per year. The two change leaders, Bill
and Ben, represent the Physics Department and applied to
the DALI to receive support to (i) further increase the
number of physics majors, (ii) improve teaching and
pedagogy, and (iii) improve assessment practices. Bill
is an associate professor at the department and the
associate department head. Ben is an assistant professor
hired in 2020.

B. Data collection

In this analysis, we draw on both change leaders’ first
and second interviews within each case department. Critical
reflections on the dominant culture were elicited through
interview questions about lessons learned in early DALI
kick-off workshops (first interviews) and the change
approach taken by their DATs (second interviews). In
particular, in the first interviews, participants were asked,
among other prompts, to describe their experience of the
early DALI kick-off workshops, what stood out to them,
and how core aspects of DALI principles (e.g., grounded in
evidence and broad stakeholder engagement) compare and
contrast with their department or program culture [50].
Participants were asked to describe a past department
change and how their department previously approached
that effort.

In the second interview, participants were asked to
describe their ongoing experience participating in DALI
and what DALI principles they chose to draw upon when
assembling and leading their DATS. Finally, the participants
were asked to describe their DAT’s approach to the change
effort. During those descriptions, many participants
reflected on their department’s assumptions and typical
approaches to past change efforts, emphasizing the
differences with the novel approach of their DATs. The
first and second interviews are roughly 6 months apart for
each cohort with the DALI experience happening con-
currently during this space of time.

C. Analytical approach

In this paper, we analyze the physics programs’ dom-
inant culture around enacting programmatic change. We
identify elements of culture based on the four elements of
cultural dynamics [12,42]—artifacts, symbols, espoused
values, and basic assumptions. As artifacts, we considered
observable structures and tools such as behavioral routines
in departmental meetings, data collection protocols, or
assessment reports. As symbols, we considered artifacts
to which participants attribute particular cultural meanings.
For example, data collection materials may indicate an
instructors’ level of investment in critical reflection
and improvement (e.g., culture of assessment [51,52]).
Alternatively, data collection materials could symbolically
represent an act of compliance with external accreditation
requirements (e.g., culture of compliance [51,52]). As
espoused values, we considered participants’ beliefs and
philosophy around educational change, such as faculty
members valuing data-informed decision making. Finally,
by underlying assumptions, we consider any taken-for-
granted, known but not discussed patterns of how things
work at the department or program, such as the chair having
the authority to make final decisions about the program’s
trajectory or limiting responsibility for departmental
change work to only faculty.

We note that in this paper, we draw attention to one facet
of the dominant departmental culture and deliberately do
not attempt to discuss others. We solely focus on the culture
around educational change and acknowledge that it is a
partial view of the departmental culture.

We should note that while our analytical focus is on the
culture of these foci physics programs, we also acknowl-
edge that our participants (physics faculty) are embedded
within larger and often overlapping systems (departments,
institutions, and academia). While we do not attempt to
distinguish them per se, we sometimes note when our
participants refer to specific forms of cultural elements
(e.g., disciplinary physics culture, program culture, and
departmental culture).

We follow a multiple case study approach [53] to address
the following research question: How do faculty in these
foci physics programs describe the dominant culture
around assessment and approach to educational change?

As such, our units of analysis are DALI participants’
accounts of past departmental change efforts and assess-
ment practices. We use DALI participants’ interviews at
two points in time (about 3 months apart). While we draw
conclusions from these interviews, we should also
acknowledge that for the purpose of the larger study, we
collected and analyzed multiple other data sources, as
shown in Fig. 3. Therefore, we bring a deep understanding
of the local contexts of each of the participating physics
programs. This helps guide our interpretations of the
change leader interviews and the conclusions we draw.
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We used thematic analysis to analyze DALI participants’
interview data, a qualitative method for identifying, ana-
lyzing, and reporting patterns in the data [54]. The analysis
followed the six phases of familiarizing with data, general-
izing initial codes, searching for themes, reviewing themes,
defining and naming themes, and producing the report [55].
We first identified transcript segments relevant to the
change leaders’ recollections on the dominant culture
around the approach to the change effort in the physics
program. Within this broader focus, we identified themes
related to (a) who initiated and was involved in previous
change efforts, (b) how the need for the particular change
effort was identified; and (c) the role of data use in
identifying and enacting the change. We then revised the
multiple themes under a single theme. For example,
participants described that prior change efforts were ini-
tiated based on some people’s preconceived notions on
what the best approach to address a particular issue is.
Within these descriptions, they also mentioned that data
were not a resource that was taken into consideration. As a
result, we combined the initial subthemes of “rushed and
ad-hoc approach to departmental change’ with “ignoring
the use of formal evidence.”

Each theme draws on combinations of evidence from
artifacts, symbols, values, and underlying assumptions.
While we report the results across themes without directly
specifying the type of cultural element, we reflect on each
element of culture in the Discussion (Sec. VI). This way,
we aim to lay the groundwork for identifying the specific
aspects of the physics program’s culture and discuss the
implication resulting from each cultural element for the
capacity of physics programs to enact intentional cultural
change. We expand on each theme within the Results
subsections, highlighting the similarities and small varia-
tions across case studies.

While individual research members had a higher con-
tribution at given parts of the study, this study was highly
collaborative overall. The interview protocols, initially
drafted by CT and RD, and coding schemes resulted from
an iterative feedback and editing process in the weekly
research meetings. The first and third authors were more
heavily engaged in the analysis and initial interpretation.
The rest of the authors provided asynchronous and syn-
chronous feedback at the research meetings multiple times
while generating themes and determining how to structure
the story arc of this paper.

D. Limitations

Even though we followed the DALI participants over the
course of 2 years through interviews, the research team
members were never embedded in the departments and
have not directly observed the department’s dominant
culture prior to or after the DALI participation. We are
only seeing a window into department culture based on the
recollection and perceptions of some of the department

members. Moreover, we must note the self-selecting nature
of participants. The DALI participants are people who want
to make the change—it is why they applied to DALI. They
are more likely to be critical of the dominant culture than
typical faculty members. Finally, these programs are not
representative of every physics department in the United
States; the majority are B.S. granting institutions with
relatively small physics programs. However, about 40% of
undergraduates obtain physics degrees from B.S. granting
institutions, representing a significant but often under-
resourced portion of the physics community [56]. As such,
the results are not generalizable to every program but are
informative of how physicists think about programmatic
change.

V. RESULTS

The main themes identified include the dominant culture
around assessment and educational change. We find three
themes that speak to the dominant culture in these physics
programs:

* Rushed and ad hoc approach to departmental change

ignoring formal evidence,

¢ Individualistic and siloed approach to the assessment

of student learning, and

 Faculty-only discussions of departmental change.

The first theme of a rushed and ad hoc approach to
department change ignoring formal evidence was evident
across all five case study physics programs. This is a culture
in which people rely heavily on their assumptions when
approaching a departmental challenge. Attention to formal
evidence is rare, and in most cases, when formal evidence is
used, it is approached at a surface level without mean-
ingfully informing the change effort.

The second theme of an individualistic and siloed
approach to assessment of student learning captures
cultural phenomena such as individual faculty members
being solely responsible for designing their own courses
and assessment tools. There is no collective responsibility
over the decisions that go into course design. Across all
case studies, although assessment of student learning is
valued, it rarely receives collective attention.

Finally, the third theme of faculty-only discussions of
departmental change refers to a culture that considers only
the voices and perspectives of faculty members around
departmental change. Students directly impacted by these
decisions do not have any formal role in these conversa-
tions regarding departmental or educational change. In
almost all programs in our study, we see patterns of student
roles being limited and informal, mostly in one-off con-
versations with faculty or through student evaluations.
While these are still ways to incorporate student voices,
they do not leave space for empowerment to develop or
invite students as equal partners in shaping the depart-
ment’s vision and goals centered on student needs.
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A. Rushed and ad hoc approach to departmental
change ignoring formal evidence

Across all five case study physics programs, change
leaders reflect on the typical rushed and ad hoc approach to
departmental change. People rely heavily on their own
assumptions when approaching a departmental challenge.
Attention to formal evidence is rare and in most cases when
formal evidence is used, it is approached at a surface level
without meaningfully informing the change effort.

Maple College’s dominant culture of data use is largely
superficial. Both change agents, Morgan and Misha,
describe data as not having a central role in guiding the
department’s decision making. As Morgan described,
department-level decisions were solely made based on
people’s perspectives on the ideas on the table and were
rarely tied to any formal evidence. The approach to facing
departmental issues was messy and ad hoc, as illustrated in
Morgan’s quotation below:

I think, in the past, we’ve just kind of been ‘this is
a good idea, let’s try it” without even really trying
to figure out what the problem is. We’d say, ‘the
problem is recruitment, okay, so let’s talk to the
high schools. Let’s try to get in touch with
guidance counselors’. Without really thinking
about the other ways that we could recruit or
really thinking about what are the most appro-
priate high schools to go to. So I think we’ve just
kind of been like, ‘let’s try it and see if it sticks’,
kind of thing.—Morgan

Morgan continued describing the lack of assessment of
student learning and relying on individual perspectives for
decision making, stressing out the difficulty in assessing
small, upper-level courses. She expressed her hope that
through this upcoming team-based initiative that is data
driven, people in the department will change perspectives
and develop a communal responsibility over the change
process based on assessment outcomes.

Assessment is actually very tricky and unfortu-
nately, no one is that interested in assessment,
except me. But I've been trying to get them more
interested in assessment, because we don’t assess
our upper level physics courses really at all and
it’s hard because they’re so small. [...] I guess
typically someone would bring an idea and then
people would either say 'oh yeah that’s a good
idea’ or ’oh no we don’t like that idea,” and if
people say it’s a good idea, then that person will
work on it. [...] So I'm hoping that the data will
encourage people to sort of have a more like
communal responsibility for things and that we
can start dividing up some of this work, because |
feel like it tends to fall on me as the head of the

program and then if I say this needs to get done by
next week, then they’ll do it, but otherwise not.

In the above quotation, Morgan described a mandated,
top-down approach to taking action regarding educational
change. She expressed the shared expectation that people
hold, which is that they are responsible for tasks being
asked of them by an upper authority—in this case, Morgan,
the program head. This mandated approach resembles a
culture of compliance where people take the initiative only
when required.

Physics faculty typically operated under a shared
assumption that change should be approached in a fast
and direct way. The dominant culture around change is
clearly reflected in Morgan’s narrative about the conversa-
tions in the room when the ideas about a deliberate
approach to change were first introduced to DAT members.

I felt like, particularly the physics faculty, the
education school faculty were fine, the students
were fine, but the physics faculty were kinda like,
‘team building? Hmm, nooo, we don’t team
build, we’re physicists,” [laughter]. So all these
sort of whether we would call like the ‘touchy
feely’ parts of making sure everyone was setting
ground rules for operation and making sure
everyone was comfortable. I still feel we are kind
of glossed over that, because people were, eye
rolling a bit, but that whole thing and even the
idea that we weren’t going to actually decide
anything to do for a while. There’s still a couple
people in the group who every, every meeting are
like ‘well, we should just do this.” And I'm like,
‘no, no, we’re not there already.—Morgan

As shown in the quotation above, the shared assump-
tions about the way to approach and enact change intro-
duced challenges in the DAT at the early stages. However,
before joining the DALI, Misha, also shared these assump-
tions with the rest of the physics faculty. When describing
her own perspective on institutional change, she cited her
role as a physicist and the way that physicists tend to think.
She described that the “physicists” thinking is tied to
reading quantitative data, assuming that data speak on its
own and that change will automatically emerge without any
particularly deliberate effort. Later, when she was exposed
to the conversation on change in the leadership institute, it
was an “‘eye-opening” experience since taking a deliberate
approach to change was not something she had considered
before.

I should say as a physicist, the social sciences of
research is a hard thing for me, because I tend to
look at numbers and graphs. I mean that’s what
makes sense to me naturally. But when people say
things like, how do you assemble an efficient
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team or things like that, my natural tendency is to
idle, because I'm like, ‘well, it’s going to happen
or it’s not’. But to listen to ‘Oh no, there is a
deliberate way of doing this, and there’s a way
you can design certain things to facilitate it. There
are concrete steps you can take to make these
things happen’. That’s kind of a revelation for
me.—Misha

Similarly, Palmetto University’s dominant culture
around assessment is described as ad hoc. Paul explained
that his experience in DALI helped him reflect critically on
the department’s past approach to change efforts. He pro-
vided an example, mentioning that people rushed to make
decisions and relied on surface-level data that were not
particularly useful to the problem at hand. In Paul’s words,

The change efforts have not been focused and not
that organized. They’ve just been sort of, ‘oh let’s
go out and start visiting schools so we can
increase enrollment’, or ‘oh let’s write this
proposal to bring money to provide funds to hold
events and get kids encouraged to come into our
programs’ and so on.—Paul

He expounded further on his value of the alternative
approach offered in the DALI workshops, below:

The DALI has helped me realize the importance
of spending the time defining the problem—
finding out what the source of the problem is
—the real source, not just the obvious low
enrollment, but what’s behind, all of the factors
behind that and developing a plan. And so, a
longer term, more patient structured approach to
identifying the problem in proposing a plan to
solve it is what the DALI has helped me with,
which I didn’t have in past change efforts. [...]
This is, I think a more organized approach that
will take time, but in the end I think we’ll have a
more-believable program or plan, that’s more
likely to be implemented and more likely to
succeed.—Paul

As we see in the above quotation, the comparison with
the DALI (or DAT) approach to first take the time to define
the problem and understand the root of the problem helped
Paul reflect on the ad hoc and rushed nature of past
departmental change efforts.

Hemlock University’s dominant culture with regard to
educational change is constrained by a predetermined
agenda that past committees could not innovate on. In
the quotation below, Harold reflects on the narrow scope of
work the typical committees must navigate around and
compares this to the novel approach of taking time to
investigate the root of the problem:

Traditional committees [at the department] have
an agenda, and you need to address this, and
we’re going to do it this way. But here [in the
DAT] it’s like, we’re still trying to figure out even
what the question is that we’re trying to answer,
before we can start answering it.—Harold

While people at Hemlock typically use data to inform
their decision making, Harold explained that these com-
mittees use less formal data gathering approaches. The
committees often look into public data from other univer-
sities to consider the best approach for their own context.
Henry expressed his disappointment around the route that
faculty conversation take in these spaces, emphasizing that
it is more of a “winning an argument” approach instead of
an authentic data-based one:

I will say some of the work of the DAT has felt
like much more authentic in the exchange of
ideas, rather than I'd say some of the previous
department conversations really felt more like
winning an argument. You basically had decided
what did you want the outcome to be, and then
you were trying to argue for that outcome, rather
than well let’s collect data, analyze the data, think
about the data, let’s hear from all these different
sources, it feels just like a much more authentic
process [the one on the DAT].—Henry

Ironwood University’s dominant culture around its
approach to educational change is also rushed and ad hoc,
ignoring the use of formal evidence. Ian emphasized the
deliberate approach to understanding the context of an issue
discussed within the DALI kick-off workshop and how this
compared to the typical approach taken in the department.
He described that the physics department tends not to take a
structured approach to change. Most of the change in the
department is done last minute in order to solve an
immediate issue, as shown below:

One thing that probably stands out as most memo-
rable [from the DALI workshops] is the effort to
establish a theme and reflect on the baseline of the
state of the department, which many of us are often
skipping, or maybe not willing to take the time to
do that. Most of the time you just kind of a kind of
put together a team, you know, we have a goal, a lot
of the times it’s kind of a putting out fires type of
goal, and you put a team and you do something and
you’re done.—Ilan

Isaac corroborated Ian’s argument about the lack of
strategic thinking when it comes to setting goals. He cited
faculty’s heavy schedule and lack of time as barriers that
prevent them from dedicating time to think long term and
come up with a strategic plan that is informed by data:
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As far as the department goes, I mean, in some
sense, I think we’re victims really of our schedule.
We’re so heavily loaded that I think no one gets
time to do a lot of strategic thinking long term.
[...] [In terms of] strategic thinking, I don’t know,
I think we still sort of go by gut more than a lot of
benchmarking.—Isaac

More specifically, when it comes to data and informed
decision making, both change agents, Isaac and Ian,
described a culture that resembles a culture of compli-
ance—people collecting data when it is externally required
(e.g., serving program accreditation purposes). With the
lack of data and time to invest in strategic thinking, people
typically have been making decisions where they go “by
gut,” as shown below:

So I think in assessing courses we have a very
data-centric approach because we were required
to. But in strategic thinking, I don’t know, I think
we still sort of go ‘by gut,” more than, more than a
lot of benchmarking. I mean we have to do some
benchmarking because someone asks us to do it,
but I don’t think we do it very actively.—Isaac

For Basswood University, their approach to change
efforts is similar to the rest of the programs described
above. While there are formal structures at the university
level to collect and analyze student data, in many cases,
people rely on their own starting assumptions to approach a
departmental issue. Bill, when describing an attempt to
address an issue at the graduate level, mentioned that there
was no formation of a dedicated team to work on it. In their
change approach, there was a set of scattered people who
relied on their notions around the problem to come up with
possible solutions. In this case, there was no data collection
or use of external evidence (e.g., literature) to inform
people’s understanding of the issue at hand or help in
their decision making.

We have started and so far we are more or less
what I would name ‘kick and rush’. So start
something and see if that brings an effect or not,
without really thinking about that really starting
in a structured approach. [...] There was no real
formation of a dedicated team. Just a couple of
people who had different opinions on this. And
we exchanged that [...] and at the end the
conclusion was that, there’s nothing which we
can do.—Bill

Bill shared an example of a previous attempt of depart-
mental change that originated from a program review. In this
example, Bill describes that the effort was more of a “top-
down” approach. An outcome of the program review was a
few recommendations for improvement. The department

developed a list of action items based on these recommen-
dations and assigned them to a group of faculty members.

In spring 2019 we had a program review, which
was in general very positive. But of course, from
that the review came up with a list of what things
that could be improved in the undergraduate and
the graduate programs. And so our department
put together this list of actions that need to be
addressed. And in a department meeting, we
decided who could take over a couple of these
tasks, form a group on a couple of these questions
and come up with solutions.—Bill

More recently, people in the physics department started
to look at data more deliberately than it was typically done.
The data concerned student evaluations and other course-
related satisfaction surveys collected and analyzed by the
university. The physics department receives the outcomes
of the analyzed data in aggregate. Bill mentioned that the
purpose of the DAT will be to focus on these data.
Moreover, Ben, a junior faculty member in the department,
shared his intention to analyze student data from his course
under the recently introduced flipped instruction model
over the traditional lectures and share it in a faculty
meeting. He expects that the data will inform people
whether they should keep the new changes or return to
traditional lectures.

Although the physics department does value change and
improvement, there are concerns about the amount of time
that implementing successful change would require. The
department is hesitant to allocate time toward change efforts
because it may take away from the faculty’s individual
research.

So, usually the department is very supportive to
any efforts cause there’s always the question
whether there’s enough time to join an effort
and to invest the amount of time needed to do
surveys, for example, to analyze surveys. So, I
think doing a survey is not just putting a bunch of
questions up there, one really needs to think about
what the outcome should be. And so most of us
are involved in research that takes a lot of time,
then if it comes down to the question [of if] we
invest the time, then that sometimes might be-
come a problem.—Bill

While everybody recognizes that educational change is
essential, the question comes as to whether faculty should
take time away from their research responsibilities to
engage in programmatic change. This quotation shows
the competing values around research productivity and the
improvement of educational outcomes. Ultimately, higher
administration “pushes” faculty to engage in programmatic
change efforts while continuing to heavily (if not only)
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reward research productivity. This often results in a clash of
priorities and, in the end, comes at the expense of effective
systemic change and educational outcomes for students.
This clash of priorities often means rushed change efforts
for these departments that do not consider formal evidence
or a deep understanding of the underlying issues.

B. Individualistic and siloed approach
to assessment of student learning

Across all case studies, we find evidence of a dominant
culture around assessment of student learning that is
individualistic and siloed. Faculty members are responsible
for the design of their own courses and assessment tools,
which often include self-developed questionnaires or
research-validated surveys and assessments of student
learning (e.g., the Force Concept Inventory [57]). There
is no collective responsibility over the decisions that go into
course design. Across all case studies, although assessment
of student learning is valued, it rarely receives collective
attention across multiple courses. The concept of
“grounded in evidence” was extensively discussed in the
early DALI kick-off workshops. One of the DALI princi-
ples is building an accurate understanding of the available
evidence about the problem and decision making based on
appropriate interpretation of the evidence [21]. Assessment
of student learning resulted from the idea of the change
effort being “grounded in evidence.” The interview proto-
col was designed to actively prompt participants’ reflec-
tions on the assessment of student learning. In particular,
we asked them what the typical approaches in the program
are to assess student learning and to what extent (if any)
data inform decision making.

When it comes to program change, Maple College has a
culture that has been described as rushed, unstructured, and
ad hoc. However, we find reports of two approaches to
assessment of student learning. Individuals who value
assessment and growth (culture of student assessment)
and individuals who engage with assessment only because
it is externally mandated (culture of compliance). In either
case, the assessment of student learning at Maple is
primarily the responsibility of individuals without collec-
tive attention to data. Misha’s quotation, below, describes
the situation:

Also, there have been some department wide
reorganizations efforts but there’s never been
anything like a comprehensive look and data
collection with an overall overarching theme in
mind at all. There’s always assessment done, it’s
always like your feedback, usually teacher feed-
back which just goes to the teacher and you read
about your own feedback and you take what you
can from it and if you are the kind of person who
believes in growth, you do some changes to your
teaching techniques, but if you are the person

who never looked at it, you never look at it.—
Misha

Individual instructors collect and analyze their own data,
but there is a lack of clear communication in terms of what
other instructors’ assessment practices are. There is no
larger discussion about assessment outcomes or how data
may be used to inform departmental changes. Morgan
describes the one occasion where data across multiple
instructors and courses were shared with her. The instruc-
tors shared the data with the physics program head,
Morgan, who stated that she used the data collected over
6 years to identify areas that need improvement. In that
assessment, she realized that the tools they have been using
are not relevant in many cases to what instructors are
teaching, as shown below:

We were trying to redesign the lab manual to try
to address some of these issues and then also just
to look at the test and be like, there are things on
this test that we don’t even teach and that’s why
they’re not [doing well] because we don’t really
teach [those concepts], there a lot of questions
about those dot diagrams of motion, we don’t
even present them with that. So it’s not incredibly
surprising that they don’t do well on that—
Morgan

The above quotation suggests that while assessment of
student learning is used in the department, many of the
assessment tools are irrelevant and do not directly capture
what needs to be assessed. The siloed nature of the
assessment of student learning is also reflected in the fact
that a single person, Morgan, as the program head, realized
this mismatch when she conducted a summative assessment
of the tools instructors use to assess their courses.

At Hemlock University, attention to course design and
assessment of student learning is primary responsibilities of
individual instructors. For example, Henry shared a story of
a prior change effort to an introductory lab sequence
emphasizing the lack of shared responsibility over course
decisions which will eventually have consequences for the
quality of instruction, as explained below:

I mean it’s still challenging because I feel as
though often what happens is there’s a couple of
motivated people who do all the changes and do
all the work, but it’s not a shared responsibility
and therefore, the outcome isn’t shared. And if
those people then move away from those labs, the
institutional knowledge kind of disappears for
why we’re doing it a certain way and things begin
to shift. And to be honest, I think that the
instructors who take over that lab, they don’t
understand why, I mean it seems like a lot of work
and it’s hard and the students are struggling with
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it, why are we doing this, which are all reasonable
questions.—Henry

In Ironwood University’s case, the change agents shared
that assessment of student learning is primarily done when
it is externally required (e.g., accreditation purposes).
Instructors are required to collect data of student learning;
however, these data are not analyzed. The fact that data are
collected but not analyzed is another flavor of the siloed
approach to the assessment of student learning. Isaac
realizes that there are some sorts of decisions made in
the department where they go “by gut,” due to the lack of
data, as shown below:

We’re part of HLC which is another accreditation
organization, where we are required to do a
quantitative sort of assessment of courses. So,
at the level of courses, I think the data approach or
the database approach is definitely there. I think
what we’re lacking is the stuff that hopefully
DAL is starting to address, where we look at
national trends. So in those areas we go a lot by
gut—Isaac

Moreover, lan stated that although there are other forms
of data being collected, e.g., student surveys, it’s not
analyzed or interpreted thoroughly, citing faculty members’
lack of training in social data analysis.

We have done a conceptual survey and electricity
and magnetism, in our last of the intro physics
sequence. We have done that survey for several
years now, probably three or four. And then we
have done some other surveys, earlier this year
spring and winter. [...] we haven’t really had also
time to think of ways to analyze it partially
because none of us really have that training—Ian

Basswood University is a unique case among the rest of
the departments, in the fact that some courses at Basswood
are combined with courses at another state university. This
aspect of how the courses in the department are run makes
the assessment of student learning and collective attention
to courses necessary. Ben described that there are practices
where data across courses are analyzed and compared to
inform instructional practices, as shown below:

I mean, we are mostly data driven as a depart-
ment. So for example, we introduced a four credit
version of introductory physics this last semester.
And I was teaching, actually, one of the courses.
Another instructor was teaching more. I'm ac-
tually compiling data now of how the gain of the
students in this particular course compared with
the similar course given in this school, in our
institution for the last 10 years as well as how it

compares to the national average. So we take the
students’ studies very, very seriously, and then
present this data in the faculty meeting—Ben

Bill, on the other hand, shared another example where
assessment of student learning was not included in the
conversation. Faculty members across the two institutions
that run combined courses met to discuss the increasing
failure rate in the graduate-level comprehensive examina-
tion. Rather than investigating the reason for the declining
passage rates, the bar was lowered to allow more students
to pass.

“And so we do our program together with them
and have a lot of lectures as broadcasted by a
video conference system. And we do this quali-
fying exam as a common exam. So, a few
students are here and a few students are over
there. And then we come to a common conclusion
of who passes the qualifier. So usually what
happens is that we lower the bar for passing
the qualifier. But still, there are a couple of
students who are not able to pass this even
lowered bar, and then have to leave the program,
although they have done that in the core
classes.”—Bill

The above quotation further corroborates our previous
finding regarding the rushed and superficial approach to the
change process, where in the case of graduate education,
assessment of student learning is largely ignored.

Overall, we see evidence of emerging collaborative
practices, such as Basswood. Additionally, programs like
Maple have seeds of productive individual faculty data
practices. However, the primary way in which all five
programs have engaged in past assessments is individu-
alistic and siloed, without pervasive communication
strategies.

C. Faculty-only discussions around
departmental change

One of the core principles guiding the DAT model is the
partnership with students [18,38,58]. Under this model,
faculty and staff actively invite students to share their
experiences and input to help meet the needs of the student
population. In this process, students are empowered and the
DATs strive to make equal members in the departmental
decision making around undergraduate education. As
DALI change leaders are expected to form and lead
DATs in their local departments, the concept of “students
as partners” was extensively discussed in the early DALI
kick-off workshops. The interview protocol was designed
to actively prompt participants’ reflections on the concept.
In particular, we asked them whether there have been any
past efforts to include students in faculty discussions and
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decision making, and if so, what did that look like and how
does it compare to the concept of “students as partners” as
discussed in DALI.

In the past, the few collective departmental change
efforts at Maple College only included faculty members.
While there were cases where faculty members would
informally solicit student input to inform areas needing
improvement, those conversations were random and
unstructured. Misha described how surprised she was when
she first heard of the idea to formally include students as
partners in the department change efforts, as shown below:

We did not even think of including students in this
[change effort], which is stupid in retrospect
because if you are doing all these things for
students, why wouldn’t you talk to students and
for some reason, we didn’t think that was neces-
sary. So now I'm like ‘whaaat?’ So, it makes
sense.—Misha

Prior to that, faculty members at Maple assumed by default
that there is no room for students when it comes to
participating in departmental-level conversations. Similarly,
Morgan expressed that she shared the assumption that
program change could only involve faculty to meet, discuss,
and take action.

The idea of assembling a diverse team, I thought,
was really useful having students [and alumni].
[...] That idea of having a team, and then having a
team that meets with sort of the long view, this
isn’t a team that just meets a few times. That was
very useful and I'm not sure I would have thought
of including all those people. I think I would have
sort of been like ‘oh well the faculty will meet and
talk about it’ so I thought that was very helpful.—
Morgan

Misha’s quotation below summarizes the dominant
culture around change work which typically included only
faculty members coming together at a departmental meet-
ing. In those meetings, a few more vocal members
dominate and convince others solely based on their
preconceived notions, without basing it off on any formal
evidence, and eventually pursue the change.

We never had students participate in department
affairs [...] we also did not have a lot of data
collection [going on]. [We] pretty much went by
what faculty members had an opinion on. Usu-
ally, we have a department meeting, a couple of
people might dominate this conversation or not,
and it would usually be some kind of consensus
that the faculty members come to, and then
implement that change. So that’s pretty much
been how things are working.—Misha

As shown in the quotations above, discussions and
decisions around department change at Maple College
were formed only by faculty members. It is interesting
to note the two change agents’ positive reactions to include
student members in these conversations. This particular
aspect and the typical interactions that faculty had in these
spaces indicate the lack of deliberation in planning and
pursuing departmental change efforts.

In the case of Palmetto University, the idea of partnering
with students for departmental educational change was
present but has been largely informal. Pradeep, below,
mentioned that his main interactions with students focused
on general discussions:

We don’t [partner with students], this is some-
thing we have to work on. I don’t know about
[others], but, in my case, I generally ask some
questions, like what is your plan, or what is your
career goal and how the classes are going, which
courses [do] you like or not. They also ask me
some questions... One student, she’s working
with me and she asked me why I chose physics,
what made me to choose that particular physics
research. So mostly we talk about physics,
classes, careers, research, yeah. These are the
main topics.—Pradeep

Paul stated that given the traditions of HBCU institutions
(as is Palmetto) in being very student centered and
dedicated to the education of Black students, Palmetto
has more regular student-faculty interactions than some of
the larger institutions in the country. He stated that
Palmetto’s physics program has a pattern of close personal
contact with the students, where faculty regularly solicit
students’ perspectives and input on several issues.
However, this was done mainly informally. The DAT
has formalized this process in a more focused way than
it was done in the past, as shown in his quotation below:

The department’s pretty good about that [student-
faculty interactions]. Our chair and the faculty are
—again HBCUs pride themselves on the nurtur-
ing environment that they provide—it’s unlike, I
went to the [redacted—institution name] for my
undergrad, I went to [redacted—institution name,
institution name] for graduate school and so those
are big schools. And those departments, those
faculty never knew who I was. Except in graduate
school of course. But [at Palmetto] we all know
the students and we also lean on those students.
We’ve got students from the high school coming
in on Friday. So we lean on them and they lean on
us. We get them internships, we get them aca-
demic year research employment and things of
that nature. So their involvement, I think the DAT
has helped formalize their input but they’re
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involved in and providing us with ideas all the
time. It may not be pointed, like what can we
improve, we don’t walk up and say what can we
improve. But in the course of conversation out-
side of the DAT, over the past couple years this
student may say ‘Oh I think we should do this’, or
we make a point of asking what should we do and
she’ll be able to provide her input. So the DAT
more formalizes and focuses on specific topics.
But we’ve always had good student input, I think
anyway.”—Paul

As shown above, while the student-faculty interactions
are informal, they are patterned. Palmetto’s culture is
influenced by this HBCU tradition of being very student
centered. We have accounts that describe cultivated stu-
dent-faculty relationships based on support and care. It is a
resource that can be built on when partnering with students
in departmental change.

In the case of Hemlock University, conversations and
decisions about changes in undergraduate education were
made only by faculty members. As Harold explained,
typically three to four faculty members form a committee,
come up with suggestions, and then present them to the rest
of the department during the departmental meetings.
Similarly to the rest of the cases presented in this paper,
individual faculty members informally solicit student input
which they bring into the departmental meetings.

The idea of including students as equal partners in the
change process was something that excited both Hemlock’s
change agents, Harold and Henry. More specifically,
Harold emphasized that they were surprised by the unique
input that students bring to the table, which not even the
youngest faculty members could have contributed.

I’'m the oldest one in the department and we have
a couple faculty members who are in their late
20s, and so everybody feels that they’re kind of
young and tuned in but we’re not. Once we start
hearing the students talking and speaking their
language and there’s no idea what they’re talking
about. I even though I think a lot of the faculty
feel that we’re kind of really tuned in and aware
of how students are thinking and what they’re
feeling but we’re not. And actually having stu-
dents sit there in the small group meeting with us
and say, well, actually, this is how we feel you
know.—Harold

As shown above, although there were informal conver-
sations among students and faculty, faculty members did
not realize the wide and unique range of perspectives
students bring in before they formally included them as
change partners in the educational change process. It is
within the context of the DAT that students have

opportunities to openly and clearly express their concerns,
needs, and perspectives.

Most recent department change efforts at Ironwood
University concerned instructional change. lan mentioned
that most of these changes were straightforward, such as
using new lab equipment. The only student input consid-
ered was in the form of student evaluations. Moreover,
Isaac explained that students’ typical input to the depart-
ment has been informal. Students have assisted faculty with
certain tasks but do not have a leadership role or a
substantial say in the process, as shown below:

Yeah, I would say [that students were involved]
very informally [in the past]. So I think that might
be a big change as a result of this. Now in our
DAT we have, I want to say we have three
students. Before that, it was more like, well I
know a couple of students so I keep kind of
needling them [...]. So I had a couple of my
research students organize a talk last year. So
students ended up helping us, but not in any
formal way. And I think in a lot of cases it was
more like something that they weren’t leading.
Whereas, what I hope is that we can inspire them
to be sort of leaders in that sphere. [...] So that’s
the thing that I want established on a more
ongoing basis. I think our good students could
be our best ambassadors [...]. But so far, I don’t
think they have a very formidable say.—Isaac

Finally, the Basswood University case corrobarates with
the existing findings across the rest of the departments
when it comes to including students in the educational
change process. Before DALLI, it was only faculty members
who would be involved in the change process. Students’
input was limited to taking course evaluation surveys, as
shown in Ben’s quotation below:

In all other department business [besides the
DAT], particularly in the courses, we harvest
student evaluation surveys. And I guess the
students participate in the make-up of the course
through these evaluations. That’s probably the
right way of saying it. They are not involved in
designing the syllabus, and stuff like that, but the
syllabus will be designed in such a way that a
student will like it—Ben

Ben shared the perception that course evaluation surveys
are a means through which students can give their input and
thus indirectly shape the course design in a way that will
satisfy their needs.

The idea of partnering with students came to disrupt
faculty members’ assumptions about who should shape the
change process.
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During the workshop we discussed also to in-
clude students, which seems to be a very natural
way but we did not think about that before.—Bill

As Bill stated above, it is natural to include students,
although it is something that was first introduced as an idea
in DALL

When reflecting on student involvement in these inter-
views, many change leaders expressed this idea that it is
“natural” that they be included in change efforts. However,
in the dominant culture of the department, the student
perspectives were often not formally considered. It is
through their DALI experience and working in their
DATs that change agents are able to reflect on the lack
of student involvement in the majority of departmental
discussions.

VI. DISCUSSION

This study was conducted within the particular setting of
the Departmental Action Leadership Institute (DALI). The
findings of this study resulted from the early experience
participants had within DALI. Within this context, partic-
ipants could reflect and describe their typical and past
approaches to pursuing programmatic change and assess-
ment of student learning and who is involved in these
spaces and efforts.

While there are several aspects of culture, we focused on
how faculty work together and the role of data and
information as a driver for and of change in this article.
At this stage of the work, we summarize the “steady state”
of culture within these programs, but the theoretical
framework that we draw from sets the foundation for
modeling cultural dynamics in our follow-up paper.

In this paper, we identified three cultural dimensions of
educational change. Our findings indicate that the dominant
culture of these five physics programs includes a rushed
and ad hoc approach to departmental change ignoring
formal evidence. The tasks around educational change were
prescribed and lacked internal motivation [59,60]. This
finding is consistent with Fisher and Henderson’s review
study [60] which documented that in prescribed tasks,
participants are provided with motivation and encourage-
ment to follow one’s vision, as opposed to emergent tasks
where participants create new ideas that lead to the vision.
Moreover, we found that the assessment of student learning
is a primary responsibility of individual instructors and is
siloed, lacking collective attention and reflection on student
outcomes assessment. We found two primary approaches to
assessing student learning, a culture that espouses the value
of student learning and a culture of compliance to external
mandates around use of data.

Scholarship in higher education documented at least
three types of assessment cultures, including improvement
of student learning, fear, and compliance [52,61].
Skidmore et al. [51] studied how faculty members coalesce

into groups in terms of their perceived cultures of assess-
ment. The authors documented a fourth culture: the
evolving student learning culture. The evolving student
learning culture refers to faculty who conduct assessment
practices by being equally motivated by improving student
learning and complying with accountability structures. The
authors also found that the most prominent cultures of
assessment among faculty from the College of Science are
those of cultures of students learning (40%) and evolving
(30%). In comparison, cultures of compliance (18%) and
fear (11%) exist at lower rates. The authors discussed that
faculty members belonging to the culture of compliance
group were more likely to be embedded in primarily
bachelor’s degree granting institutions. Of the five case
study institutions in our study, four are primarily under-
graduate institutions. Assessment and evaluation fall on
faculty’s shoulders, who often lack experience, training,
resources, and support to pursue effective and lasting
educational change. Moreover, such efforts are often not
compensated, rewarded, or evaluated [62,63], and it has
been reported that faculty often view service as a waste of
time and a barrier to their academic success [63,64].
Finally, we documented evidence about the isolated nature
of departmental change that includes only faculty, ignoring
the formal inclusion of any outside faculty voices. Given the
external financial pressures, attention to primarily serving
program reviews, and pressure to quickly generate results,
these efforts feel more like a duty or chore rather than an
authentic effort to improve the program and serve students’
needs. As a result, it is not a surprise that these efforts are
often unsuccessful.

A. Rushed and ad hoc approach to departmental
change ignoring formal evidence

Across all case studies, we found a pattern of a dominant
culture around educational change that was ad hoc and
rushed, often just “putting out fires” and lacking strategic
thinking. Faculty formed committees to collectively
approach a given problem; however, these collaborations
were often based on people’s assumptions and biases. Other
times, they were constrained in nature as these committees
were asked to work around highly prescribed charges.
Moreover, past change efforts lacked a meaningful assess-
ment of the landscape around the problem area. For
example, Henry stated that faculty at Hemlock typically
used publicly available data to inform their conversations
around local programmatic changes. However, these con-
versations looked like more of a “winning an argument”
approach where people brought their agendas and biases
instead of an authentic, open discussion based on avail-
able data.

The culture of taking a rushed and ad hoc approach to
departmental change, largely ignoring formal evidence,
partially reflects the departmental assumptions, values,
symbols, and practices [42]. The early DALI experience
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helped participants reflect on the dominant departmental
assumptions by comparing and contrasting them with the
new approach discussed in the kick-off workshops. For
example, a common pattern across all case studies is that
departmental change is ad hoc, direct, and fast (“kick and
rush”), without considering whether the required change is
first- or second-order change [8,65] and, thus, are unable to
adjust their change process as needed. Moreover, the
artifact of highly prescribed agendas indicates the narrow
window within which people are called to work on, an
aspect which symbolizes the lack of agency and openness to
exploring new or alternative pathways [60].

Data are used to confirm one’s argument. Physics faculty
are primarily evaluated and promoted based on their
research productivity, not the time and energy they put
into service activities, such as engaging and pursuing
educational change. The external financial pressures and
the volatile funding landscape of higher education amplify
the institutional and departmental values and practices that
put a higher emphasis on faculty seeking external funding
sources. These values create an urgency for seeing imme-
diate change, magically resolving complex departmental
problems, and push faculty into taking surface-level
approaches when engaging with educational change.

Physics faculty value data and make informed decisions
by the nature of their profession. However, their approach
to data and informed decision making vary regarding
educational problems that fall outside the scope of their
research agendas. Lack of time, heavy schedule, and the
need to quickly solve problems (“putting out fires”) are
often cited reasons for the rushed and ad hoc approaches to
educational change. Moreover, the lack of meaningful
attention to data collection and interpretation is another
side effect of the departmental culture tied to the narrow
definitions of faculty success. This definition puts a high
weighting factor on research productivity, ignoring invest-
ment in directly and meaningfully serving student needs.

Specifically in the case of Maple and Ironwood, we saw
that people typically collect data when it is (externally)
mandated. Culture of compliance is a term that refers to this
exact phenomenon, where people collect and engage with
any form of data only when it is externally mandated and
seen as a duty instead of a meaningful, iterative process to
improve student learning [51]. The primary focus of
external organizations is to assess the department without
intentional attention to improving them as those cannot
deeply understand the departmental culture at each insti-
tution they assess. Thus, physics departments tend not to be
committed to collecting and interpreting data mandated by
an external organization. Assessment done in this way
reflects a “top-down” approach, and collecting the required
information is seen within the department as a chore that
can be completed and ignored. As such, top-down
approaches to reform are often unsuccessful at generating
widespread change [66]. Top-down approaches tend to

limit faculty’s agency around the change effort or task at
hand [59,67].

B. Individualistic and siloed approach
to assessment of student learning

We found accounts that emphasize people’s values and
investment into the assessment of student learning as a
means to improve instruction and student outcomes (culture
of student assessment), as well as nuances that speak to
using assessment only because it is externally mandated
(culture of compliance) [51,52]. Consistent across case
studies, we found that assessment of student learning is the
primary responsibility of individuals (what data to collect,
how to collect data, and how to interpret data). Assessment
of student learning rarely receives collective attention [39].
In the few cases that it does, the process resembles the
faculty discussions and collaborations around educational
change, as described earlier. In particular, we see collective
efforts over assessing student learning being rushed and
ad hoc without centering data.

We also identified the assumption that participants held
around team collaboration. For example, Misha, citing her
physicist identity, assumed that effective team collaboration
would emerge naturally or it would not. She emphasized
how surprised she was to learn in DALI that effective team
processes should be intentionally and deliberately culti-
vated. Instead, physics faculty typically form committees
(or teams) with highly prescribed charges on what needs to
be done without an open, authentic conversation to under-
stand what the root of the problem is. In these spaces,
people typically try to win an argument—an approach that
highlights the lack of effective team collaboration processes
built upon open communication and transparent decision
making.

C. Faculty-only discussions of
departmental change

Another example where participants reflected on their
own assumptions is when within the DALI spaces, the
facilitators suggested taking a more collective, team-based
approach to educational change that involves students. In
their interviews, the DALI participants stated that it is
atypical in the department to include students in faculty
conversations. However, when it was proposed in the
DALLI the participants reacted that it is natural to have
students in departmental change efforts since the decision
being made in these spaces directly influences the student
body. As many participants stated, students bring a unique
perspective that adds significant value to the conversation.
In particular, faculty members emphasized that DAT
students brought in different meanings of the educational
systems. Sharing these meanings can prompt revision of
faculty’s implicit assumptions and have the potential to be
generative for cultural change. Before students formally
joined the local DAT, their input indirectly and informally
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informed faculty members’ ideas around the areas needing
change, e.g., in hallway conversations [38].

The concept of partnering with students is not new in the
international arena [68—73]. Most of these studies explore
the concept of students as partners on curriculum and
instructional change, rather than program change more
broadly. For example, in the United Kingdom, it is common
for students and staff to come together as partners in change
around learning and teaching in higher education [74]. In
the United States, the concept of partnering with students
has recently received great attention. Scholars on organi-
zational change expanded on what this concept might look
like in practice for faculty and students [18,58,68,75]. As
we expand on this theme in our follow-up paper, we discuss
what other examples or models of partnering with students
look like.

VII. CONCLUSIONS

Higher education institutions are required to transform in
order to respond to the numerous emerging changes in the
surrounding environment (e.g., financial pressure and
changing demographics) [7]. Understanding and reflecting
on the underlying culture around the approach to educa-
tional change is critical to the effectiveness of the change
effort. This article provided empirical data on the dominant
culture of five physics programs to advance our under-
standing of how physics faculty approach and pursue
educational change. It helped build awareness of ineffective
change practices that might be typical in physics depart-
ments. If you are a stakeholder embedded in a physics
program and recognize these elements of dominant culture
in your own department, you may be looking for alter-
natives. Some places to start might be the following
resources [18,19,59] or you might consider applying for
a future DALI cohort.

Within this dominant culture around educational change,
we also found productive seeds that can help situate a
cultural shift at potentially a large departmental scale. More
specifically, we found that individual faculty members
value and are invested in using data on their instructional
practices. If, within these existing structures, the use of
data, data interpretation, and reflection happened at a
collective level, this could, over time, potentially support
the productive use of other departmental data. Moreover,
we also saw that individual faculty members value and seek
student input at an informal level (unstructured, ad hoc).
Similarly, if a collective of faculty members start commu-
nicating with students through a more structured approach,
this could also facilitate a potential cultural shift where
students have a “seat at the table” and a formal role in
educational or departmental change discussions. In our
follow-up paper, we will give a concrete view of what

partnering with students in collective change efforts can
look like.

We must note again that these results are not general-
izable across physics departments or programs, as these
included in this study do not represent the full landscape of
physics programs in the United States. However, it is highly
important to focus on B.S. granting institutions as they do
produce a high number of physics graduates (about 40%
[56]) while still being disproportionally underresourced.

This study provides a starting point for discussing and
analyzing the baseline of how departmental culture
influences the departmental change process. These baseline
departmental cultures will inherently matter for our pro-
fessional communities’ pursuits for transformational
change since they could better tailor the offered supports
and resources to meet departments on where they are
starting from.

In future work, we will use additional data from DALI
participants and DAT members to document the emerging
microculture that resulted from the departments’ partici-
pation in DALI. In particular, we will focus on the novel
approach of these departments to educational change,
assessment of student learning, and partnering with multi-
ple and diverse stakeholders to advance their collective
efforts to improve critical aspects of their programs. Finally,
we will discuss the influence of DALI as a professional
development resource. In particular, we will discuss the role
of DALI in advancing faculty’s skills and knowledge
around teamwork collaboration on educational change that
has the potential to generate cultural change.
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