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Abstract

Mounting evidence of the effectiveness of active learning strategies has prompted
many mathematics departments to start engaging in transformational change efforts.
Change, however, especially change in instructional practice, is a challenging
endeavor. Some departments are using coordination of multi-section courses as a
vehicle to enact changes and have designated or hired course coordinators to oversee
efforts to transform instruction via active learning. This study explores the role of
coordinators as instructional change agents for active learning using data collected
from five university mathematics departments, all of which are successfully sustain-
ing such efforts. We use Shadle et al.’s drivers for change as a framework for exam-
ining data from five retrospective case studies of change. Specifically, we investi-
gate how these speculative drivers connect to coordinators’ roles as change agents
in each story. We argue that coordinators are positioned to leverage three key drivers
for change: providing materials and tools, encouraging collaboration and commu-
nication, and encouraging (and providing) professional development. Coordinators
must also understand the local contexts and culture in order to engage in effective
processes for supporting departmental change. To conclude, we discuss implications
of this research for departments seeking to transform instruction.
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Introduction

Students in undergraduate mathematics courses are more successful and more likely
to persist in STEM majors when they are active participants in their learning rather
than passive recipients of didactic lectures (Freeman et al., 2014; Theobald et. al.,
2020). The evidence for this claim, in general, continues to grow with increasing
international calls for greater use of instructional approaches that actively engage
students in challenging mathematics (Rocard et al., 2007) as well as theoretical and
empirical studies of inquiry-oriented approaches (e.g., Maass et al., 2013). Although
the umbrella term “active learning” includes many strategies that may have differ-
ential impacts (e.g., Khatri et al., 2017), not all implementations of active learn-
ing are equal (Andrews et al., 2011; Stains & Vickrey, 2017). Many mathematics
departments have tried to adopt these strategies with different levels of success or
are wanting to make changes but are unsure of how to begin this process.

In the United States, there are many efforts to change teaching norms in university
mathematics departments. These efforts include those targeted at individuals through
the mechanism of professional development (PD) (e.g., Project NEXTA, AIBLAN)!,
recommendations for program changes from researchers (Rasmussen et al., 2014)
and professional organizations (Saxe & Braddy, 2015), curriculum development (e.g.,
Boelkins, 2018; Carlson et al., 2020; Lloyd et al., 2017), and funding incentives?.
While these efforts have all had some impact, most students in introductory STEM
courses (including precalculus and single-variable calculus) experience high levels of
instructor-centered lecture (Apkarian et al., 2021; Rasmussen et al., 2019; Seymour
& Hunter, 2019; Stains et al., 2018). There is now growing support for program-
wide cultural change to shift instructional norms at the departmental level rather than
through top-down mandates or one-by-one individual instructor change (Reinholz
et al., 2020). While such efforts are supported by research and theory surrounding
community culture and change (Kezar, 2014; Reinholz & Apkarian, 2018; Schein
2010), they are challenging to implement and require motivated change agents. These
change agents are actors who contribute to initiating and sustaining a change process
while considering long- and short-term goals, local needs, and the existing cultural
context in which they are operating (Martinez et al., in press; Rasmussen et al., 2021;
White et al., 2020).

One strategy that can help initiate and sustain changes is course coordination for multi-
section courses. Many university mathematics departments already have some level of
course coordination for precalculus and/or single-variable calculus courses (Rasmussen
et al., 2019), and coordination has been suggested previously as a mechanism through
which instructional norms develop, and could therefore be shifted (Rasmussen & Ellis,
2015). Coordination systems are led by course coordinators who are positioned as potential

! Ahttps://www.maa.org/programs-and-communities/professional-development/project-next
AMhittp://www.inquirybasedlearning.org

2 In the US, this includes public funding from the National Science Foundation, such as Improving
Undergraduate STEM Education (NSF-IUSE), and private funding from groups such as the Gates Foun-

dation or Howard Hughes Medical Institute (e.g., Driving Change).
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change agents and have both formal and informal influence on instructional practices
(Apkarian & Rasmussen, 2020). While course coordination can serve as a lever for instruc-
tional change, the specifics of how and why course coordinators can support a shift toward
active learning have not yet been documented.

In this report, we first provide a theoretical argument for how course coordinators
are well-positioned to “nudge” instructional practices toward active learning. We use
the term nudge here in the sense of Thaler and Sunstein (2009) and as adapted by
Rasmussen and Ellis (2015) to course coordination. Thaler and Sunstein, scholars in
behavioral economics, define nudging as any intervention by a person in a position
to influence others’ behavior such that the intervention does not limit their choices or
options. Thus, nudging is an indirect mechanism for affecting change. To construct our
broader theoretical argument, we use the four frames perspective on departmental cul-
ture (Reinholz & Apkarian, 2018) and Shadle et al.’s (2017) drivers for undergraduate
instructional change. We follow this theoretical framing with an analysis of the role
of course coordinators in implementing active learning at five university mathemat-
ics departments. We pose our research questions for the empirical part of the paper
after our theoretical discussion. The empirical data illustrate and lend credence to our
theoretical argument, illuminating with practical examples how coordinators can and
do (in certain circumstances) leverage their roles to support change in instructional
practice. In our analyses, we use Shadle et al.’s (2017) drivers as a tool to analyze the
data itself, and the four frames (Reinholz & Apkarian, 2018) to interpret these find-
ings as they relate to systemic departmental change. We conclude with future avenues
for research and implications for practice: to act as a change agent, a motivated course
coordinator must be supported by the department, given the power to enact drivers for
change, and not be viewed as solely responsible for instructional practice.

Theoretical Framing and Purpose

To frame this study, we use existing research to define the system within which
coordinators operate and explain how coordinated systems and course coordinators
can propel cultural change.

Defining the System: Coordinators & Course Coordination

A department can be seen as a system existing within a larger system of the university
(e.g., Gaubatz & Ensminger, 2017). These systems are complex, consisting of vari-
ous interactions both within and outside each system. Since this study focuses on the
role of a course coordinator within a department, we first define what we mean by a
course coordination system. A course coordination system generally consists of uni-
form course elements and regular instructor® interactions around teaching a specified

3 We recognize that the term “instructor” has varying connotations across contexts. In this manuscript
we use the term to refer collectively to all involved with course content delivery, regardless of rank or
title.
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course or courses and is overseen by a person designated as the coordinator. At a mini-
mum, a course coordinator centrally manages common course elements (e.g., syllabi,
homework, exams, pacing) and facilitates regular instructor interactions about teach-
ing (e.g., meetings, listservs, message boards) (Rasmussen et al., 2021; Rasmussen &
Ellis, 2015). A survey of university precalculus and single-variable calculus courses
in the USA suggests that roughly 40% of these courses are monitored by a coordina-
tor who holds the position for multiple years; nearly a quarter have coordinators who
serve for a single year or a single term in which they are teaching the target course
(Apkarian & Kirin, 2017). While this role can be taken up in a minimal way, coordi-
nators also have the potential to serve as change agents and support communities of
instructional practice (Martinez et al., in press). By creating course materials that
lend themselves to active learning and guiding conversations in course coordination
meetings, a coordinator can nudge instructors (and perhaps departments) toward using
more student-centered instruction and developing a community of practice that values
teaching (Rasmussen et al., 2021; Rasmussen & Ellis, 2015; Thaler & Sunstein, 2009;
Wenger, 1998). As researchers, we believe that active learning involves 1) students’
deep engagement in mathematical thinking, 2) peer-to-peer interaction, 3) instructors’
interest in and use of student thinking, and 4) instructors’ attention to equitable and
inclusive practices (Laursen & Rasmussen, 2019). In this paper, we use a broad con-
ception of “active learning” that would be recognized by the participants in this study:
“Active learning is a broad term that incorporates teaching methods and classroom
norms that engage students in sense-making activities” (Smith et al., 2021, p. 147).

Figure 1 helps illustrate interactions among coordinators and other individuals
within the course coordination system and also the larger departmental system.
Figure 1 shows a snapshot of who and what interactions are involved in the coordi-
nation of a course.

The inset box surrounded by a dashed line shows the coordination system, which
exists within the department and involves interactions among coordinator(s), the
instructors who are teaching coordinated courses, the students taking those courses,
and the course content. The coordinator oversees the entire coordination sys-
tem, works directly with instructors, and usually teaches one or more sections of
the course (Rasmussen et al., 2021). The permeable box indicates this coordinated
course is only a snapshot in time; across terms and years coordinators, instructors,
and students move in and out of being active participants. It also reflects the fact
that those within the coordination system interact with those outside the system
and those interactions can influence practice within and outside the system. We use
“instructors” to refer to all individuals involved in content delivery of coordinated
courses, including tenured, tenure-track, and non-tenure-track faculty, as well as
adjuncts, lecturers, postdocs, graduate students, teaching assistants, and others.

Figure 1 also highlights the interactions among those who are involved in a coor-
dinated course and those who are not formally involved. For example, instructors
within a department often interact with each other regardless of whether they are all
involved in a coordinated course or not. A similar statement about students can be
made. These interactions among instructors and among students are a way knowl-
edge about the coordinated course can be transferred over time, helping create a sus-
tainable expectation of how teaching and learning occurs in both coordinated and
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Fig. 1 Diagram of focal interactions, related to instruction, between participants in a coordination system
within a department. Here, “instructors” refer to all involved in content delivery

non-coordinated courses. Figure 1 also illustrates the interactions among the coor-
dinator and formal department leaders, such as the department chair or a commit-
tee overseeing the course coordination system. These leaders are not consistently
involved in the day-to-day operations (Apkarian & Rasmussen, 2020), which is why
they are positioned outside of the coordination system. This connection between a
coordinator and department leaders assumes a coordinator does not act alone within
a department, yet we acknowledge the strength of this connection and with whom
the connection exists may vary in different departments. We believe this connection
is important because 1) it is a critical way knowledge about the coordination system
can be disseminated within the department and also outside of the department to the
larger university system (Smith et al., in press) and 2) department leaders can help
grant power to the role of the coordinator and support coordinators in their decision-
making (King et al., 2015).

Another observation to note about Fig. 1 is the call-out box shows interactions
among the course coordinator(s), instructors, and students. The first thing to note is
the multiple embedded instructional triangles (Cohen et al., 2003; Lampert, 2001):
the inner triangle represents the core work of the coordinator with the instructors
and course content, whereas the outside triangles represent how that core work per-
meates to the coordinated classes with the instructors, students, and course content.
In both instructional triangles, the use of multiple arrows among instructors and
among students indicates the intention of active engagement: part of the role of a
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coordinator is to facilitate and support instructors collaborating with other instruc-
tors. Similarly, active learning in coordinated courses involves students engaging
with other students. We acknowledge coordinators have the potential to influence the
larger departmental system, but in this research, we focus on the role of the coordi-
nator within the coordination system in our results and consider connections to the
larger departmental system in our discussion and implications.

Department Cultural Change

Cultural change involves considering, leveraging, and understanding the current
culture (starting context), envisioning a desired culture (goal context), and incor-
porating culture into the design of tactics for moving from the starting point toward
the goals. This attention to local context has been highlighted by many as critical
for implementing and sustaining meaningful change across a department (Borrego
& Henderson, 2014; Henderson et al., 2011; Kezar, 2014; Schein, 2010). One way
we can conceptualize cultural change is by using the four frames model (Bolman
& Deal, 2008; Reinholz & Apkarian, 2018) as an analytical lens. In the context of
STEM departments, Reinholz and Apkarian (2018) used the idea that “culture is a
historical and evolving set of structures and symbols and the resulting power rela-
tionships between people” (p. 3) as a cornerstone for connecting the four frames to
each other and highlighting the importance of carefully defining each of the four
frames (see Table 1). According to this theory, departmental culture is ever-evolving
yet, “there is some commonality between how individuals interact, and it is impor-
tant to understand that commonality as well as areas of difference” (Reinholz &
Apkarian, 2018, p. 3).

Course coordination systems are connected to all four frames. Therefore, we
can view coordination as a vehicle for shifting departmental culture. Coordination
systems are structures, because they organize the ways in which instructors inter-
act with one another; coordinators and instructors are, of course, people and bring
their own individual identities, experiences, and goals to their interactions with
each other; attitudes and norms, or symbols, guide interactions among instructors
and coordinators about teaching; and finally, coordination systems have inherent
power dynamics, most obviously among course coordinators and the instructors.
For example, a weekly course coordination meeting is a structure that provides
opportunities for instructors and coordinators (people) to have conversations around
teaching practices. During these meetings, underlying assumptions about instructor

Table 1 Description of the four frames as operationalized by Reinholz and Apkarian (2018)

People Persons with individual goals, agency, needs, and identities who are involved in the
interactions

Structures Roles, responsibilities, practices, routines, and incentives that organize how people interact

Symbols Cultural artifacts, language, knowledge, myths, values, and vision used to guide reasoning
Power What is mediating and influencing the interactions (e.g., status, positioning, political coali-
tions)
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autonomy (symbols) and the power dynamics between different individuals involved
in the interaction may influence the direction and outcome of the conversation.

The four frames “speak to the product and processes of change” (Reinholz &
Apkarian, 2018, p. 2); each of the four frames can be used to understand the what as
well as the how of cultural change. Reinholz and Apkarian present some particular
examples, yet the four frames can be applied to any aspect of a change initiative and
does not prioritize or promote particular strategies over others, nor is it focused on a
particular kind of departmental goal. Thus, to focus our work, we bring in additional
empirical research concentrated on change levers related to the adoption of active
learning strategies in undergraduate STEM departments.

To understand cultural factors related to the adoption of evidence-based instruc-
tional strategies, Shadle et al. (2017) designed and enacted department-wide dia-
logues about changing instructional norms and culture with 12 different STEM
departments at Boise State University. Each dialogue began with an introduction to
STEM education followed by department members reading through and reacting to
a statement of Boise State’s vision for their culture of teaching and learning. During
these dialogues, faculty members discussed whether change was happening and the
reasoning behind the changes (or lack of changes) in regard to the university’s vision
about teaching and learning. Shadle and colleagues’ analysis of these conversations
yielded eighteen categories of barriers faculty believed could stop (or were stopping)
change within their specific contexts and fifteen categories of drivers that could help
(or were helping) overcome barriers and catalyze change. Some of the drivers are
related to addressing or removing barriers, others are distinct and go beyond over-
coming obstacles. These findings align with research suggesting removing barriers
is not the same as supporting change (e.g., Johnson et al., 2018). Neither the drivers
nor barriers are ranked in a particular order or organized in any way. Many barriers
that emerged are consistent with existing research, such as lack of resources (e.g.,
Weaver et al., 2016) or resistance to change (e.g., Kezar, 2014). However, less is
known about the drivers of change in current STEM education research. Therefore,
we focus on the fifteen drivers identified by Shadle and colleagues (see Table 2),
which help illustrate how faculty view possible strategies for change.

The drivers shown in Table 2 provide concrete strategies for enacting cultural
changes associated with adopting evidence-based teaching practices. Examining
these drivers through the four frames lens can provide insight into how and why
these drivers might work in a particular context. Each driver presented in Table 2
can be connected to both processes and products of change and one or more of the
four frames. As an example, consider the driver “aligns with faculty desires for
student success.” As operationalized by Shadle et al. (2017), this driver refers to
instructors being “willing to try new things and hav[ing] a shared desire for stu-
dent success” and the implementation of evidence-based instructional practices
being “aligned with current efforts for teaching effectiveness and improved student
learning” (p. 6). A “shared desire for student success” is representative of existing
cultural symbols in a department, which can “support a proposed change so that it
is taken up optimally” (Reinholz & Apkarian, 2018, p. 6). If such attitudes do not
exist, they might be a desired product of a change initiative. If such attitudes do
exist, the alignment of messaging around the change initiatives is a key part of the
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Table 2 Fifteen Drivers for Change Identified by Shadle et al. (2017)

Develops stronger stu- Encourages collaboration and ~ Provides flexibility and encourages exploration
dents/graduates shared objectives

Improves student and Promotes student engagement  Aligns with faculty desires for student success
department outcomes and faculty-student interac-

tions

Encourages professional ~ Improved individual and insti-  Enhances teaching satisfaction

development tutional reputation

Aligns with existing Expands on current practices  Institutional/departmental support
resources

Improves teaching and Builds common tools and Increased research opportunities
assessment resources

change process. Studying these drivers through the four frames lens can help explain
how each driver could contribute to broad cultural changes. In this study, we focus
on the role of the coordinator and the drivers that course coordinators are able to
directly access and leverage.

Connecting the Drivers to the Coordination System

Each of the drivers presented in Table 2 can be connected to some aspects of a
course coordination system that are intended to support or promote active learn-
ing, and thus also to the course coordinators managing that system. We argue, how-
ever, departmental cultural change should be a shared endeavor, so coordinators
should not take on the sole responsibility of exercising all these drivers alone. Yet,
we hypothesize the major responsibilities of course coordinators position them par-
ticularly well to leverage three drivers to initiate and/or sustain the use of active
learning:

1. Building common tools and resources for active learning
2. Fostering collaboration and a shared vision for active learning
3. Promoting professional development (PD) for active learning

We specify “for active learning” when discussing these drivers to emphasize that,
while the minimum requirements of a coordinator role might involve building com-
mon tools or facilitating PD, engaging these levers in service of active learning can
spur lasting cultural changes within a coordination system and perhaps beyond. We
separate these three drivers for clarity, although in practice they may share many
overlapping components.

Building Common Tools & Resources for Active Learning
The first of the three drivers is building common tools and resources, a theme which

developed out of faculty indicating that “the creation/availability of common tools
and resources is a valuable outcome” of initiatives aimed at implementing active
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learning strategies in classrooms by making “successful strategies [...] available to
all” and providing “a ‘toolbox’ for achieving learning” (Shadle et al., 2017, p. 6).
This driver clearly connects to the role of the coordinator in managing, and often
developing, common course elements (e.g., shared class activities, common assess-
ments, uniform grading policies, etc.). In practice, these common course elements
are often a mixture of required, recommended, and optional materials with poli-
cies that function as default options. Setting default options is one method of nudg-
ing people toward certain behaviors, in this case toward particular instructional
approaches (Rasmussen & Ellis, 2015). When the default options support active
learning, active learning can start to become the default—contributing to a shift in
culture around instructional practices and norms.

Fostering Collaboration & Shared Vision for Active Learning

The second driver we highlight is fostering collaboration and a shared vision. Shadle
et al. (2017) expand on this driver, noting that “collaboration and communities
of practice is a beneficial outcome of increased emphasis on teaching and student
success” (p. 6). This driver is connected to the coordinator’s role in facilitating regu-
lar instructor interactions about teaching. Regular conversations about teaching can
lead to instructors forming a community of practice focused on instruction with the
coordinator in a central membership role (Rasmussen & Ellis, 2015). These inter-
actions often take the form of regular in-person or virtual meetings, but can also
include alternative arrangements such as message boards, listservs, and/or collabora-
tive documents (Rasmussen et al., 2021). In addition to providing logistical support
and shared materials, coordinators have the ability to help shape the vision of teach-
ing and students within these meetings. Several researchers (e.g., Kezar & Gehrke,
2015) have suggested having a shared vision supports sustainability; when viewed
through the people lens of the four frames, it can be linked to ideas of agency and
ownership by individuals of a change initiative (Reinholz & Apkarian, 2018). When
collaborations and shared objectives come to include active learning and specific
implementation strategies, then other frames of departmental culture, such as people
and structures, can also begin to shift.

Promoting Professional Development for Active Learning

The third driver focuses on promoting professional development and how initiatives
related to implementing active learning can be “an opportunity to engage in pro-
fessional development related to teaching and learning” (Shadle et al., 2017, p. 6).
Although some course coordinators are explicitly tasked with PD responsibilities,
particularly at universities with graduate student instructors, regular instructor inter-
actions around teaching, as well as the management of course elements, also provide
more informal forms of teaching-related PD (Martinez et al., in press). When for-
mal and informal aspects of PD focus on supporting active learning, they provide
an additional avenue for gathering feedback and nudging instructors to use more
active learning strategies. For example, coordinators are often tasked with observing
instructors as they teach, giving them an opportunity to provide substantive feedback
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to help instructors develop active learning practices; this kind of just-in-time support
for student-centered pedagogy is needed to prevent backsliding (King et al., 2015;
Speer & Wagner, 2009).

Additional Relevant Drivers

We recognize many drivers listed in Table 2 may also be connected to course coordi-
nation systems, but these connections appear more context-dependent and/or acces-
sible to more than just a coordinator. Change agents hoping to shift a department
toward active learning should consider all drivers in making their plans - for exam-
ple, a coordinator might identify current users of active learning strategies and posi-
tion the coordination system as expanding on current practices, thereby connecting
the change effort to existing symbols, people, and structures of the department. Our
focus is on change levers in service of active learning which are immediately and
directly accessible to coordinators and hence we omit further discussion of the other
drivers, with two exceptions.

The first of these is improving teaching and assessment, which Shadle et al.
(2017) described as “expectation for gains in individual teaching ability, confidence,
and/or efficiency; more consistent curriculum across sections/department; better
assessment processes” (p. 6). The first element of this list is something we, and oth-
ers, associate with using active learning and PD; the second is an explicit goal of
course coordination systems; and the last is a subjective view which might be asso-
ciated with a coordination system that includes common (or collaboratively devel-
oped) assessments. This driver can therefore easily be connected to those we have
highlighted, but could also be leveraged through other PD or course redesign efforts.
The emphasis of this driver on improving teaching and assessment also brings in
cultural symbols about what defines good teaching or assessment practices, which
reinforces the idea these drivers should be contextualized within the culture of the
target community.

The second additional driver is providing flexibility and encouraging exploration,
which refers to the idea that “adoption of new teaching practices fosters creativity;
exploration/innovation are encouraged” (Shadle et al., 2017, p. 6). We choose not
to center this driver as something which all coordinators are positioned to access
because it is highly dependent on local context—the extent to which pedagogy is
prescribed, the kinds of active learning being promoted, and more. However, this
driver is reminiscent of Rasmussen and Ellis’s (2015) construct of coordinated inde-
pendence, which describes how instructors maintain a level of autonomy within a
structured system, as well as Reinholz and Apkarian’s (2018) examples of attending
to the people frame in the process and products of change.

Connecting Drivers and Course Coordination Systems
Having discussed three direct drivers, and two more indirect drivers, which course

coordinators have clear access to and which can be used to shift instructional prac-
tice toward active learning, we consider their relation to the overall system (Fig. 2).
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Fig.2 Diagram of coordinator interactions, annotated with drivers for change

The coordinator has access to the three direct drivers via their work in this embed-
ded instructional triangle of interactions. Each of the three drivers is closely aligned
with particular interactions in a coordination system, as indicated by their positions
in Fig. 2. That is, building common tools and resources relates to the interactions a
coordinator has with the course content; fostering shared vision involves interactions
between instructors, some of which are managed by the coordinator; and promoting
professional development is most related to interactions between coordinators and
instructors more individually. The two indirect drivers we identified are more amor-
phous and context-dependent, so they are not represented in Fig. 2. The coordinator
role can be instrumental in helping departmental and cultural change, but we need
to understand more about how the role of the coordinator is positioned to cause this
kind of change and what this position allows coordinators to do, particularly related
to change associated with active learning. Thus, the research questions that guide
the empirical component of this work are:

— In what ways have course coordinators leveraged their roles to drive the institu-
tionalization of active learning in university Precalculus, Calculus 1, and Calcu-
lus 2 courses?

— To what extent are they engaging the drivers we identified as complementary to
their role?

Methods and Participants

The data for this qualitative analysis are drawn from a larger study, Student Engage-
ment in Mathematics through an Institutional Network for Active Learning (SEMI-
NAL), focused on identifying strategies for successfully implementing and sustain-
ing active learning in Precalculus to Calculus 2 (P2C2) courses. The five universities
in this study are all public institutions in the United States with high research activ-
ity, and approximate undergraduate student enrollments between 19,000 and
31,000 students. The five sites were chosen because they coordinate their P2C2
courses, although the degree and types of coordination vary by institution, and
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have deliberately implemented active learning in one or more of these coordinated
courses. We refer to the five institutions using pseudonyms: All-In University (AIU),
Long-Term University (LTU), Crossroads University (CU), Phased-Change Univer-
sity (PCU), and Critical Response University (CRU). See Table 3 for a short con-
textual description of these institutions. Nearly all of the coordinators have (semi)
permanent positions (at least three years as a coordinator for each course); a few
coordinator positions are held by tenure-track faculty, but most are non-tenure-track, full-
time instructors. All of the institutions have multiple coordinators (typically one
per P2C2 course). For more information about the larger study, including in-depth
descriptions of the university contexts, see Smith et al. (2021). At all institutions,
graduate teaching assistants were involved in the instruction of either the main sec-
tion of the course (instructor of record) or as a recitation leader, which is typical for
many coordinated courses in the US (Apkarian & Kirin, 2017).

Data were collected primarily during site visits in Spring 2017 through interviews
with key stakeholders (e.g., course instructors, coordinators, department chairs,
administrators, students, etc.) and observations of P2C2 courses, totaling to at least
12 interviews (individual and focus group) and three class observations for each site.
Audio recordings of the interviews were transcribed and analyzed in qualitative data
analaysis software MAXQDA (VERBI Software, 2019). The codebook was informed
by institutional change literature (including Henderson et al., 2011; Kezar, 2014;
Kezar & Gehrke, 2015; Reinholz & Apkarian, 2018; Shadle et al., 2017), the char-
acteristics of successful calculus programs study (Bressoud et al., 2015; Bressoud
& Rasmussen, 2015), and the site visits themselves. Each interview was indepen-
dently coded by at least two researchers, who then met to reconcile their coded seg-
ments (Creswell & Poth, 2018). Two rounds of member checking (Creswell & Miller,
2000) occurred: one with an initial report by the site visit team and then later with a
longer report from the in-depth analysis with MAXQDA. Each report was sent to rep-
resentatives of the departments, who were invited to provide feedback. For more infor-
mation regarding the data collection and analysis, please refer to Smith et al. (2021).

To better understand how coordinators may leverage the drivers identified by
Shadle et al. (2017), we first selected interview excerpts that were identified with
the “coordination” code. All six authors then analyzed these excerpts for evidence
of Shadle et al. drivers, with particular attention to building common tools and
resources for active learning, fostering collaboration and a shared vision for active
learning, and promoting PD for active learning. This analysis process confirmed
these three drivers are the most relevant for understanding the unique role of a
course coordinator in supporting instructional change at the departmental level. A
keen focus on the coordinator role was kept: if an excerpt was about one of the three
drivers but did not relate directly to the coordinator, then it was removed. With this
set of excerpts identified as germane to the three drivers for change, we then ana-
lyzed the excerpts by individual site, to develop a coherent understanding of how
coordinators are positioned to leverage the three drivers for change. With a thorough
understanding of how coordinators at each site were utilizing these three drivers for
change, all six authors made comparisons across the five sites to look for common-
alities and differences. In this reconciling, the authors constructed a list of general
themes regarding commonalities and differences. We then generated subthemes
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under each of the three drivers (two authors per one driver) to illustrate how coordi-
nators used their positions to leverage these drivers and enact departmental changes
around active learning.

Results/Findings

Our results are organized into four sections. The first three focus on each of the three
drivers most closely connected to the course coordinator role. For each, we describe
how the driver was engaged by coordinators at different sites; these sections are fur-
ther organized by the sub-themes which emerged from our analysis process. Finally,
we note connections to other drivers which course coordinators leveraged but which
are not inherently tied to that role.

Building Common Tools and Resources

The details and responsibilities of course coordinators at each of the five sites
evolved over time, but the nature of their roles always involved building common
tools and resources for instructors. In looking back at what participants said about
coordinators, we are better able to identify the tools that were developed, how they
changed, and why coordinators focused on these particular resources. In a course
coordination system, these common tools and resources are tightly tied to course
content, hence our placement of this driver in Fig. 2. We also see how these com-
mon tools and resources support instructors and can be used to implement instruc-
tion that promotes active learning. Within the broad category of building common
tools and resources for instructors, coordinator actions can be grouped as making
lives easier, supporting rotation, and direct nudging toward active learning.

Making Lives Easier

One overarching reason pushing coordinators to build tools and resources was the
goal of making instructors’ lives easier. This can incentivize participation in a coor-
dinated course in part by freeing up instructor time, removing an oft-referenced bar-
rier to the use of active learning (Johnson et al., 2018; Shadle et al., 2017). This
particular theme was witnessed at all five sites, but particularly notable at AIU,
CRU, and LTU. At CRU, the common homework, exams, and grading software are
all linked to a common learning management system that was created and continues
to be maintained by the course coordinator, which not only supports uniformity but
also “makes it easier for each instructor too so they don’t need to do much” (CRU
Coordinator). At AIU, the coordinators were in charge of “designing all the mid-
terms, all the finals, coordinating the rooms, proctors” (AIU Coordinator); similarly
at LTU, “running the exams is one of the really big things. We [the coordinators]
write the exams, we coordinate who’s giving it where and run around keeping track
of everything while it’s going” (LTU Coordinator). Coordinators across sites also
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functioned as shared resources themselves, answering instructors’ questions and
handling issues related to grading, complaints, and general logistics. Across all five
sites, the centralized system of tools and resources made instructors’ lives easier,
particularly in regard to the challenges of implementing active learning strategies.
As such, course coordinators were in a unique position to nudge instructional prac-
tice toward the use of more active learning. At the same time, the common resources
(particularly non-standard assessments such as group quizzes or polling, for exam-
ple) set the tone for the course and can nudge the curriculum toward more student-
centered approaches.

Supporting Rotation and Maintaining Consistency

The reality of most mathematics departments today is instructors rotate in and out of
teaching courses; more and more departments rely heavily on temporary instructors
or adjunct faculty to teach courses, particularly P2C2 courses (Blair et al., 2018).
Two of the sites (LTU & PCU) intentionally rotated their course coordinators. The
common toolbox and resources provided by course coordinators were especially
helpful for new and rotating instructors and coordinators, which was key for sustain-
ability of these programs. Turnover, such as rotating or temporary instructors, is one
factor that can contribute to backsliding in efforts to change instructional practice
(Henderson et al., 2011; Kezar, 2014; Reinholz & Apkarian, 2018). A PCU upper
administrator noted that “she [the coordinator] developed these courses in excruci-
ating detail. And having done that, it’s kind of in the can enough that’s not hard to
hand to somebody else who can then coordinate the course the way she designed it.”
When asked about the value of the coordination system, the PCU coordinator said,

for uniformity in what’s offered to the undergraduates in the courses, and
also as a way [...] to support [Graduate Student Instructors] in reaching the
level of teaching that we want [to] see happen and then in their own devel-
opment. So they aren’t out flying solo yet.

This theme of consistency as a support for new instructors, be they new to the
course or teaching entirely, was present in many interviews. An LTU coordinator
succinctly summarized the rationale for uniformity: “we want uniformity of [stu-
dents’] experience and the standards, and part of the way we try to achieve that is
by having a lot of support for the instructors, so even the brand-new instructors,
they have suggested lesson plans, suggested problems they can use.” Through the
semester-by-semester turnover of instructors, coordination as a constant provided
a path to sustaining positive changes and active learning.

Direct Nudging Toward Active Learning

Building common tools and resources are perhaps most obviously a driver for
change when the resources nudge instructors toward particular teaching approaches.
Course coordinators at all five sites acknowledged that helping instructors adopt
active learning teaching practices is extremely difficult and can be overwhelming.
As per the PCU coordinator, “to completely transform my classroom [...] that’s too
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big a bite to eat and chew” and further “it’s too overwhelming” to have instructors
who only have experience lecturing overhaul their instructional practice in a short
time. To help instructors transition to using active learning strategies, coordinators
provided them with resources geared toward active learning. For example, one coor-
dinator at AIU noted that he designed discussion section activities so “they are con-
ducive toward having [students engage in] active learning,” but also recognizes “not
everything can be turned into an active learning [task].” By creating these materials,
this coordinator assisted in the selection of group-worthy tasks (e.g., Lotan, 2003),
which is frequently a challenge for instructors who are new to teaching with active
learning strategies. In another case, the CRU coordinator provided new graduate stu-
dents with a 6-step outline for running active breakout sections, including how much
time to spend in small group work and guidelines for posing tasks and supporting
student presentations. This document helped novice practitioners make complicated
decisions in their classrooms.

Encouraging Collaboration and Shared Objectives

Faculty members identified encouraging collaboration and shared objectives (Shadle,
et al., 2017) as one of the most important drivers in upholding a shared vision for coor-
dinating instructional practice and improving curriculum to support student success. In
order to coordinate instructional practices, instructors need to be given the space, and
have the desire, to engage in dialogue about teaching. As shown in Fig. 2, coordinators
can encourage this collaboration by facilitating interactions among instructors, which
in turn generates shared objectives. Coordinators at all five institutions played a critical
role in facilitating discussions about shared objectives, getting instructors to see the
value in having these discussions, and centering these discussions on active learning
principles. Furthermore, these coordinators encouraged instructors to collaboratively
develop and improve course materials, contributing to an overall treatment of these
courses as “community property” (Rasmussen & Ellis, 2015).

Promoting a Shared Vision through Ongoing Communication

Although communicating logistical and administrative information about coordina-
tion is necessary, coordinators at the five institutions also deliberately communicated
with instructors about teaching using active learning strategies. At all five institu-
tions, coordinators led weekly course meetings to communicate specific course
objectives (e.g., content areas to highlight) and broader pedagogical objectives
(e.g., encouraging student engagement, eliciting and building on student thinking).
A coordinator at PCU explained, “I meet regularly with the instructors to clarify
issues of content, scheduling, pace, any teaching issues that might arise, [and] help
them with their personal growth as teachers.” One advantage of these meetings is
teachers were growing alongside one another, forming a community of practice that
supports a cohesive vision for these coordinated courses. In these meetings coordi-
nators often set aside time for instructors to discuss challenges related to teaching
and receive feedback from their peers about possible strategies for addressing these
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challenges. Because coordinators were the ones leading these meetings, they were
uniquely positioned to help establish an atmosphere of trust amongst instructors and
also convey the importance of having these types of discussions in order to improve
teaching practices.

At CU, the faculty coordinator for Calculus 1 took the lead on coordinating rec-
itation sessions and promoting active learning among the teaching assistants who
were leading recitations. Initially, faculty who were teaching Calculus 1 were giv-
ing their teaching assistants individualized instructions for what to do in recitations,
leading to idiosyncratic experiences. To address this, the faculty coordinator began
overseeing all recitation leaders and created a set of active learning materials to be
used in recitations. The coordinator met weekly with teaching assistants to go over
the course materials and discuss how to engage students. Recitation instructors were
able to provide feedback and help improve the active learning activities during these
weekly meetings, jointly creating a common understanding of how to elicit and
build on student thinking. Thus, by leveraging their position as coordinator, the CU
coordinator was able to promote more active learning in recitation sessions and help
teaching assistants build a shared vision of student engagement.

Increasing Collaboration and Instructor Agency

Another way coordinators helped create a shared vision for courses was by includ-
ing instructors in the development and continuous improvement of course materi-
als. While this occurred at all five sites, it was particularly apparent at LTU, AIU,
and CRU. For example, coordinators at LTU actively encouraged instructors to col-
laborate with one another. As one coordinator stated, instructors and coordinators
“operate very much in a sort of team dynamic. There’s not just one person who can
do stuff, right? It’s very collaborative.” Encouraging instructors to treat coordinated
courses as “community property” was critical in getting instructors to buy-in to
active learning. As the department chair at AIU described:

I think one of the biggest things is to get buy-in from the instructors, and allow
the instructors to have some ownership in the entire process instead of just
having it be top down...if the instructors don’t feel like they have any owner-
ship in the process then it’s, I think it’s doomed.

By empowering instructors to take ownership of these coordinated courses, coor-
dinators played an active role in ensuring active learning became integrated into
departmental norms for teaching.

At CRU, coordinators helped unify course materials, which created a sense of
cohesion and collaboration in the coordinated courses. A professor summarized
the differences he saw in coordinated and non-coordinated courses by saying, “in a
coordinated system, of course, we just plain meet more with each other and there is
more communication, more e-mail, and there’s a lot more common materials now.”
He went on to say that before coordination, “it used to be one person would make up
some materials over here, another would make up materials over there and that cre-
ated a slightly more disjointed feeling.” Thus, CRU coordinators played a large role
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in encouraging collaboration and developing shared objectives, which had not been
the case prior to coordination.

Promoting Professional Development

Across the five institutions, coordinator-led PD to support the implementation of
active learning came in occasional and ongoing forms. Using Figure 2 as a guide,
the coordinator-led PD initially focused on strengthening individual instructors,
which in turn helps promote instructor to instructor interactions ultimately intending
to impact the coordinated class. In this section, we describe what these professional
opportunities looked like, the coordinators’ roles, and how these opportunities sup-
ported active learning in mathematics.

Occasional PD for Active Learning

Occasional PD opportunities include pre-semester workshops and workshops car-
ried out during the academic year. All five sites offered some form of coordina-
tor-led or co-led pre-semester teaching workshop for graduate students and other
instructors (from one to five days) who were new to teaching the active learning-
focused course. Workshops at the five sites were made up of similar components:
formal presentations on carefully chosen topics about teaching mathematics, interac-
tive discussions, times for questions and answers, and (for some sites) planned times
for instructors to practice teaching. The primary focuses of these workshops were to
familiarize instructors with the course logistics and communicate ways active learn-
ing were intended to be embedded in the mathematics courses. One LTU coordina-
tor mentioned several sessions run by course coordinators, including:

One [session] is specifically looking, targeting new grad students who are from
underrepresented groups in the profession and to try and address issues or
questions that they may have specifically about walking into a classroom and
try to command the space as they will need to. And they [graduate students]
need to get ready for their first classes through [a separate] open session for
people who want to and say ‘Alright we want to work on our first day handout,
I want to work on how to figure out this lesson plan that I can pull off the web
and work for me’ and this is run by the coordinators usually.

Several members at the five sites view their pre-semester training as a critical
support for helping new instructors start the semester. Some sites also had pre-
semester PD workshops for faculty or returning instructors that were one to two
days long, usually adjoining or complimenting parts of the longer workshops for
new instructors. These pre-semester opportunities were a source for helping the
department come together as a whole, by serving as shared learning experiences that
helped lead to a common vision for excellence in teaching mathematics and engag-
ing students. A CRU department leader explained that right before the semester, at
the coordinator-led department meeting, they “broke out in smaller meetings and
talked about the changes [to mathematics content and teaching] we were planning
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for that semester.... and I think that was very important to listen to everybody and to
be thoughtful about it.” Thus, this pre-semester meeting turned into an opportunity
for different department members to come together and be heard and have a voice
during a time of change.

The course coordinator at PCU led a pre-semester PD for instructors teaching
coordinated courses, as at many sites in this study. Furthering their PD, this coordi-
nator at PCU arranged to bring an inquiry-based learning workshop (led by external
experts) targeted at instructors of coordinated courses, but open to all department
members. The convenience of the local workshop and focus on inquiry-based learn-
ing seemed to encourage more faculty to attend. While the focus was on those teach-
ing coordinated courses, this example of coordinator-promoted PD reached people
outside the coordination system.

Ongoing PD for Active Learning

Regular instructor meetings led by coordinators were a form of PD at all five sites.
These meetings focused on logistics and discussions about pedagogical topics. At
CU, one coordinator said, “So the course meetings are another hour a week they set
aside where they meet with the associate coordinator of the course and they talk a
lot more of the practical- this is what’s coming, this is where the students struggle,
this is the area that we need to really highlight.” Similarly, one LTU coordinator
explained, “a lot of course meeting time was devoted to discussions of things that
have happened in class... And we spent a fair amount of time [on] ‘let’s come up
with five different ways you can explain what this arcsin is.”” An AIU coordinator
noted these meetings helped instructors see the fun behind interacting with students
differently in class. These examples of course meetings using a pedagogical focus
show how these sites were providing ongoing support to these instructors in being
interactive and responsive.

A department leader at PCU discussed the vital role these regular meetings
played during the expansion of active learning. At the time, the plan was to move
active learning beyond one day a week and a significant strategy for how he and the
leaders did that was “re-orient these weekly meetings to more conversations about
learning, about lesson planning, about active learning, assessment, formative assess-
ment, so it kind of - we have that time available and we retooled that time to be more
oriented to getting them [the other instructors] prepared to be engaged in this work.”
This meant there were regular meetings among himself and the other leaders where
they revised and discussed old and new activities, which eventually led to their com-
mon vision of all regular meetings with instructors needing to include this level of
thinking about teaching and learning.

Three universities had semester- or year-long courses for graduate student instruc-
tors, usually taught by coordinators to support graduate students’ ongoing learning
of effective teaching practices. In these courses, the graduate student instructors
attended regularly and engaged in activities designed by the coordinator to stimu-
late critical thinking about teaching and learning. A CU department leader described
how instrumental the coordinator had been in developing this course “and the idea
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is that they [instructors] come out of that class and they have some understanding
of the math education literature, and they are capable of seeing of what’s going on
in their classroom and thinking about it critically,” ultimately helping them become
independent.

At all five sites, the coordinator role is tasked with the responsibility of observing
individual instructors giving feedback about their teaching. This is an example of an
ongoing PD highly individualized and tailored to specific instructors. In practicality,
because either the coordinator had too many other responsibilities or there were a
large number of instructors, the observations were shared between the coordinator
and someone else, like a co-coordinator. Coordinators at several sites mentioned that
sometimes they prioritized new instructors for observations as a strategy when they
did not have the time to visit everyone. As a PCU coordinator stated:

My goal is each semester to observe each instructor once, if possible. Last
semester I wasn’t able to observe two of them just because of timing conflicts.
Like I had courses the same time they had a course so it just never worked. But
the goal is to observe and see what they’re doing. And the observation also
helps as far as giving us a chance for a little bit of one on one talk about think-
ing about different teaching aspects to consider.

Connections to Other Drivers

The previous sections focused on three drivers which are closely aligned with the
official role of a course coordinator. While analyzing our data for evidence of all 16
drivers, however, it became clear course coordinators’ actions frequently - though
not consistently across all five sites - engaged two additional drivers: flexibility and
improved assessment. These drivers are not uniquely accessible by coordinators, but
we provide some illustrations of how these drivers might connect to coordinators’
responsibilities.

There were excerpts from the data from the five sites where the coordinators
exhibited examples of helping instructors experience flexibility and independence
within the coordination system and/or engaging them in opportunities to learn about
assessment. At PCU, the common tools and resources were implemented and shared
in ways that allow for individual instructors to make their own choices, with a coor-
dinator noting “they do have a little flexibility.” She went on to describe her attempt
to teach this flexibility, specifically in using active learning, in their coordination
meetings:

Like every time that you're doing it [using active learning], you'’re going to
try for a little more of it. And sometimes that can be simply instead of talking,
you're going to pause and see what they [the students] have to say, or there’s
three examples and you are just going to do two of them and let them do one.
Just go for the low hanging fruit, and just a little more, and a little more, and
you keep moving towards it [using active learning]. Because if you take some-
one who’s like only lectured and you say, ‘Now we are using active learning,’
then it’s too overwhelming, it’s too much.
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Another CRU coordinator expressed a similar attitude towards providing ideas
about using active learning, but letting instructors choose when and how to use these
ideas: “So anything, any technique including talk to your neighbors and I put sug-
gestions on the table what one can do in class, but I strongly believe that’s where
you have to draw the line. You can’t force somebody into using your techniques.”
Both coordinators used their abilities as a coordinator to give instructors options for
how to use active learning, but also established expectations of flexibility so instruc-
tors can figure it out on their own.

Across the five sites, all coordinators were in charge of assessment, mostly by
constructing and overseeing exams within the coordination system. At two sites,
coordinators purposefully invited the instructors to help construct these summative
exams. A CRU faculty member commented “there was more collaboration” in co-
constructing the exams, meaning the instructors involved were learning and discuss-
ing more things than just the problems on the exams. Similarly, the PCU coordinator
talked about a time where she invited instructors to write a draft of the common
exam to discuss. According to the coordinator, the initial draft was “very proce-
dural” and “so part of our discussion last night was how we can, we want to check
their procedural competence, but we also want it to be conceptual, so introducing a
couple conceptual problems where they have to give some short answer justification
and reasoning behind their answer.” In these two examples, the coordinator provided
opportunities for the instructors to learn about making summative assessments and
the teaching practices related to them.

Three sites encouraged their instructors in the coordinated courses to either make
or use formative assessments in their classes. At LTU, instructors used these pre-
made formative assessments to not only assess student understanding as the semes-
ter progresses, but they also used it to decide whether a student’s final grade could
or should be slightly changed (e.g. from a C+ to a B-). It was not always discussed
how coordinators at these sites helped instructors think through the use of formative
assessments. However, a PCU coordinator described his belief about flexibility:

I’'ve been very open with how they [instructors] want to use that [quiz grade].
That’s a freedom I think they should pursue, especially as grad students. If you
want to test and see what you have, test your pedagogy, try something new, it’s the
time to do it. So I try to support them as much as I can, and that experimentation.

Thus, for this coordinator, formative assessment was an option of the coordina-
tion system he could support as an opportunity to be flexible and this was important
for graduate students learning how to know what their students understand or don’t
understand.

Discussion
A course coordination system’s defining characteristics - uniform course elements

and regular instructor meetings - neatly align with the structure frame of culture:
they organize how people interact. The course coordinator has an integral role in

@ Springer



142 Int. J. Res. Undergrad. Math. Ed. (2022) 8:121-148

designing these structures, given their position, and in particular they have the
opportunity to set up structures which support the use of active learning. For exam-
ple, at PCU, AIU, and CU, coordinators provide instructors with daily activities to
use in class which are active learning activities; by using these course elements,
instructors incorporate some kind of active learning into their classes. Many course
coordinators (e.g., at LTU, AIU, and CRU) have a central role in writing exams,
which serve to communicate course content goals. When these exams emphasize
concepts over procedures, instructors and students are under pressure to emphasize
concepts over procedures in class - which is supportive of using active learning.
Additionally, as seen at PCU, coordinators set the meeting agendas and thus can
organize interactions around active learning in the particular course context.

Shared attitudes, beliefs, and values - or symbols - guide people’s reasoning and
actions. In this case, we consider their impact on the enactment or implementa-
tion of active learning by a variety of instructors who are part of the same coordi-
nated course. Course coordinators cannot on their own implement or instill sym-
bols among other members of the coordination system, but they can help set the
tone. Among the sites in this study we have evidence of coordinators (with some
external support) working to convey the value of active learning and collaboration.
When, as at PCU, the common course materials have active learning built into them,
it conveys a sense that active learning is a high priority in terms of a desirable and
common student experience across sections. As with CU, course coordinators are
involved in providing various types of formal and informal PD, thereby contributing
to a sense active learning instruction is challenging, highly skilled work that requires
real effort. By putting resources, time, etc. into facilitating active learning, coordina-
tors (and chairs or deans, etc.) can help cultivate the belief active learning is worth
supporting. While engaging in regular meetings (one structure associated with
course coordination systems), course coordinators take on a leadership role and can
steer conversations toward additional support for active learning and coordination;
convening these meetings may also contribute to a general attitude that collaboration
is expected and valued. Fostering a shared belief in the importance of collaboration
contributes both to emphasizing collaboration in the classroom (a key component of
active learning), and to collaboration between instructors; both of which can support
agency in regard to the general instructional practice of the department.

While structures and symbols are treated as collective aspects of culture with
shared implications, the people frame highlights the individuals within the collective
who interact, recognizing them as distinct persons with their own individual goals,
needs, and identities. Focusing on those individuals who are instructors of coordi-
nated courses, we find evidence of course coordinators and coordination systems
acknowledging and attending to their individuality. One example is in the offload-
ing of instructors’ time and energy to develop curricular materials compatible with
active learning. This frees up the instructors’ time, which allows them to both imple-
ment active learning and pursue activities that align with their own needs - be that
completing a dissertation, advancing research, designing new courses, or spending
more time on extracurricular pursuits. Some coordinators in our study [e.g., those
at PCU and CU], made it clear in offering PD, they strive to support instructors’
personal growth, which includes supporting the instructors as they pursue their own
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pedagogical goals. They do not assume consistency in needs or goals across indi-
viduals, being particularly responsive to instructors’ level of familiarity with active
learning. As discussed previously, course coordinators at these sites fostered col-
laboration and the development of shared vision across instructors (and sometimes
the department more broadly). This inclusion of many voices in the process is one
way in which individuals’ needs can be heard and respected, affording them agency
as opposed to being managed.

Interactions within course coordination systems are also mediated and influenced
by relational dynamics. The existence and impacts of relative status and position-
ing within the course coordination system, and the broader department in which
that system is embedded (Fig. 1), are highlighted by the power frame. Ostensibly,
course coordinators hold a position of relative power in relation to the instructors
teaching within the system, and they often have informal as well as formal influence
over instructors’ teaching approaches (Apkarian & Rasmussen, 2020). At our sites
the course coordinators are viewed as course experts who share, mentor, and guide
others (particularly newer instructors) without engaging in authoritarian practices.
Instead, they promote PD, foster collaboration, and engage instructors in developing
a shared vision regarding active learning. In addition, depending in part on the status
of the instructors within the system, coordinators usually do not have the power to
compel instructors to do anything. This may be exacerbated in contexts where the
coordinator is a short-term position and/or held by a contingent faculty member and
when tenured or tenure-track faculty are teaching the coordinated courses, especially
in departments with a strong culture of instructional autonomy. While full-scale
refusal by instructors to adhere to coordinated elements is rare (more commonly,
people simply opt-out of teaching coordinated courses), it can happen. Department
policies rarely, if ever, explicitly require instructors to use the common tools and
resources for active learning built by course coordinators - but when instructors
see the benefit in doing so, the materials nudge practice toward more active student
engagement. Across all five of our sites, course coordinators navigated their relative
power and status to push instructors toward using active learning - not through man-
date, but by engaging the drivers accessible from their formal role.

Conclusion
Coordinators as Change Agents

Coordinators at the five sites in this study leveraged multiple drivers, which in turn
helped propagate active learning within their coordinated courses. Furthermore,
when coordinators used these drivers within their role, they were also impacting the
culture of the department. Thus, coordinators can be agents of change by leveraging
these drivers in ways that span all four dimensions of the four frames. It is this con-
nection between the drivers and four frames that provides the impact of the course
coordinator as a change agent. By this we mean the coordinator needs to be thinking
about how leveraging these drivers for active learning impacts each and all of the
four frames. For example, when a coordinator is building a set of materials with
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active learning for a course coordination system, they should be thinking about how
the materials structure the active learning and what kind of tone it is sending, who in
the coordination system might need extra nudging when using these materials, and
how these particular materials might empower instructors to think about teaching.
Some of the four frames are within a coordinator’s purview, such as structures and
symbols, and these entities are aligned with research on sustainable change (Kezar,
2014). However, it is much less clear how a coordinator can connect to some of the
frames, such as power, as coordinators usually do not have the power to compel peo-
ple to participate in that coordination (King et al., 2015). This power needs to come
from someone with greater authority, like a department chair or dean.

Implications for Practice

The role of a coordinator does not necessarily require being a major change agent.
However, as evidenced in this study, coordinators are well-positioned to go beyond
the minimal aspects of coordination (as described earlier in this article). To realize
their potential for transformation, a coordinator’s activities need to evolve in ways
that support lasting impact, particularly with infusing and sustaining active learning
within coordinated courses. The levers identified in this study can help coordina-
tors and departments envision that evolution. For example, not only running weekly
meetings with instructors, but using those interactions as an avenue for informal pro-
fessional development and robust conversations about pedagogy.

If coordinators are intended to be major change agents, especially change for
active learning, then the most significant implication for practice is departments
need to give coordinators the authority and power to be these change agents (King
et al., 2015). The role of the coordinator needs to be set up so coordinators have the
power and authority to access and use these drivers for active learning. For example,
it isn’t enough for a coordinator to just be tasked to create materials that use active
learning. Without the messaging from the department that active learning is impor-
tant and the power for the coordinator to enforce or nudge the active learning ideas,
the materials created could just lay on instructors’ desks or be used without attention
to active learning. Whereas coordinators need the authority to leverage these driv-
ers, it is vitally important coordinators are not solely responsible for the successes
or failures of the coordination system. Furthermore, coordinators cannot be respon-
sible for leveraging all 16 drivers from Shadle et al. (2017), let alone be responsible
for being the only instructors who leverage the subset of drivers focused on in this
study. When people in the department are “on board” then coordinators have mas-
sive potential for change, but coordinators cannot be solely responsible for people
to “buy in” to using active learning or the coordination system. Figure 2 highlights
the access a coordinator has to the specific drivers mentioned in this study as well
as how these drivers connect with instructors and students. Believing coordinators
should be solely responsible or even majorly responsible for accessing all of the
drivers for change in Shadle et al. (2017) would mean the coordinator role in (as
shown in Fig. 2) would become overwhelmed with drivers and overpower the inter-
actions between the coordinator, instructors, and students.
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Implications for Research

This study examined coordinators in a few case studies with relatively stable coor-
dination systems and established active learning practices to better understand
how coordinators can leverage drivers for change. More research needs to be done
regarding why coordinators are pushing on these levers and how coordinators view
themselves in the role of a change agent.

Since we argue an implication for practice is to not solely hold the coordinator
responsible for leveraging all of the drivers, then more studies need to be done to
figure out who else in the department has access to other levers, hopefully lead-
ing to a better understanding of how to distribute power and responsibility among
these change levers within a department. Future research might investigate ways in
which change agents without formal or official “coordinator” status might leverage
these same drivers to support the implementation of active learning. We expect to
see some variation in how these drivers might be used by different actors, and per-
haps in their effectiveness. A related question is which drivers are well-aligned with
other departmental roles, such as department head or curriculum committee chairs.

Another area for future research relates to the contexts in which coordinators are
situated. Our study investigated coordinators’ activities in departments with stable and
established coordination systems involving many novice instructors, and which had a
focus on active learning. The extent to which a coordinator can leverage these drivers
to enact and sustain change may vary across contexts. More research needs to be done
on the role of the coordinator in other coordination contexts and their success or lack
of success of using active learning. For example, what kind of department culture and
norms are necessary for these particular levers to be available to a coordinator?

As illustrated in Fig. 1, coordination systems are embedded in departments and there
are many ways in which people interact across the boundary of the “permeable box.”
Therefore, a coordination system affects the culture of an entire department, as members
interact and rotate through teaching assignments over time. Future research might con-
sider the impact of coordination systems on other elements of the department, with atten-
tion to how different features (e.g., length of coordinator assignment; how frequently fac-
ulty teach coordinated courses vs. GSIs or part-time faculty) contribute to that impact.
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