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Abstract
Improving college STEM (science, technology, engineering, mathematics) student 
learning outcomes is an ongoing area of focus in Institutions of Higher Education 
(IHE). This reform includes challenging, changing, and adapting both teaching prac-
tices and the learning environment. Communities of practice (CoPs) can support 
faculty in making these shifts; however, creating large-scale instructional changes 
in STEM education requires a more careful look at the existing systems and struc-
tures in place. In this paper, we investigate a network of regional CoPs composed 
mainly of mathematics faculty from IHE focused on teaching with inquiry methods. 
Understanding what faculty need and value to support their instructional changes is 
important as CoPs and other mechanisms are put in place to increase student suc-
cess. In this qualitative study, we use the value framework developed by Wenger 
et  al. (2011) to dissect the variety of ways faculty engage and find value in their 
CoP participation. Faculty participants expressed that CoP participation created 
unique layers of value in helping them to identify resources to support teaching with 
inquiry especially during a pandemic, shift their beliefs about teaching, and engage 
with a network of peers about mathematics and teaching. Findings from this study, 
conducted during the COVID-19 global pandemic, provide preliminary insights 
for STEM stakeholders interested in large-scale, ongoing instructional reform to 
improve student learning outcomes and for networks interested in collectively sup-
porting CoPs with ongoing rather than finite goals.
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Introduction

College mathematics courses have been viewed as “gatekeeper courses” and have 
inadvertently lead students away from STEM (science, technology, engineering, 
mathematics) majors or even continuing their postsecondary programs altogether 
(Fayer et  al., 2017; Rose & Betts, 2001). STEM instructor effectiveness, particu-
larly the use of evidence-based teaching methods (e.g., active learning, inquiry), 
has been shown to increase the knowledge, skills, and habits of students (Freeman 
et  al., 2014; Laursen et  al., 2014; Theobald et  al., 2020). For the purpose of this 
paper, we will refer to “teaching with inquiry” as a specific subcategory of evidence-
based mathematics teaching that includes methods of inquiry and active learning 
strategies. For mathematics faculty at Institutions of Higher Education (IHE), lack 
of training on teaching with inquiry methods and isolation within their departments 
can make instructional changes challenging (Banta, 2003). Further, without ongoing 
support and resources, faculty can often fall back into traditional lecture-style teach-
ing methods, which continues to be the most predominant method of mathematics 
instruction in IHE (Jaworski & Gellert, 2011; Laursen et  al., 2019; Nolan, 2006, 
2010). Teaching mathematics with inquiry can cause uneasiness on the part of both 
instructors and students when teaching and learning might look vastly different from 
their prior conceptions of or experiences in STEM coursework. Additionally, when 
STEM faculty find themselves enacting instructional change in isolation, without the 
support of colleagues or leadership, these changes are often not sustained over time 
(Lueddeke, 1999; Malcom & Feder, 2016). Building upon previous research on fac-
ulty learning communities (e.g., Furco & Moely, 2012), groups of STEM faculty 
have begun gathering to address isolation and instructional innovation with the ulti-
mate goal of increasing student success in STEM.

Over the past 2  years, mathematics faculty from across the USA have formed 
grassroots, regional communities of practice referred to as COMMITs (COMmuni-
ties for Mathematics Inquiry in Teaching). A community of practice (CoP) is a group 
of people who share a common concern or a passion and regularly learn together to 
improve in their work in the particular area (Lave & Wenger, 1991; Wenger-Trayner 
& Wenger-Trayner, 2015). CoPs are more than collaborative groups. Henri and 
Pudelko (2003) expanded upon Lave and Wenger’s (1991) conception of CoPs by 
creating a typology of communities to exhibit the strength of bond and intentional-
ity. Unlike “communities of interest,” “goal oriented communities,” and “a learner’s 
community,” CoPs, such as the COMMITs within this study, are organized around 
professionals who collaborate on similar activities with high levels of social bond, 
involvement, mutual help and support, sharing of meaning, and identity construction 
(Henri & Pudelko, 2003). While the other forms of communities may have some 
aspects of the aforementioned factors, CoPs in the context of STEM higher educa-
tion have been shown to support innovation and change as a means to share knowl-
edge, ideas, and resources (Austin, 2011; Kezar & Gehrke, 2015). The National Sci-
ence Foundation, for example, has funded several STEM reform efforts in recent 
years that investigate the use of CoPs for both faculty and students (e.g., Bernstein-
Sierra & Kezar, 2017; Lord et al., 2017; Tomkin et al., 2019).
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Despite research that suggests STEM CoPs can support changes in teaching practice 
(e.g., Kezar & Gehrke, 2015), long-term sustainability remains a challenge especially 
since CoPs are often not housed within a formal organization. Kezar and Gehrke (2017) 
identify a gap in the literature on the sustainability of CoPs stating, “To be sustainable, 
they [STEM CoPs] had to move from being a loose entity typical of networks and CoPs 
toward being more like an informal organization” (p. 345). The loose configuration of 
isolated CoPs, also noted as a strength at times, can make scaling reform efforts at a 
national level challenging (Keza et al., 2018). To create large-scale transformation in 
mathematics education, which have long-standing traditions of teaching and learning 
practices, systems and structures must be in place to move toward systemic reform.

Therefore, unique to this study’s context is the structure of the CoPs, namely, 
COMMITs, nested within a larger network. The COMMIT Network keeps the col-
lection of grassroots CoPs focused on a common goal and moving in the same 
direction. Engel and van Zee (2004) summarize elements necessary to a successful 
network to include a shared goal, common interest, added value and commitment, 
capacity to access and contribute to the network, and clarity of planning and man-
agement. Part of the vision of the COMMIT Network is to keep mathematics faculty 
connected with ongoing support as the vision and needs of the CoPs evolve over 
time.

In this paper, we examine how COMMITs within a broader network support par-
ticipating faculty members to adopt, sustain, and promote teaching with inquiry, in 
their own practice and within the broader IHE STEM community. This study seeks 
to add to the literature on identifying not only what faculty find valuable from CoP 
engagement, but also the types of support mechanisms and potential interpersonal 
connections needed to facilitate the development, growth, and sustainability of a net-
work of non-organizationally located, COMMITs. During immense uncertainty and 
change in reaction to the global COVID-19 pandemic, we investigate where faculty 
within these COMMITs may have found value in their engagement. Understand-
ing how to support faculty and determining what matters in their development and 
networking are pivotal to future planning and resource allocation to continue work-
ing toward the common vision of transforming teaching and improving student out-
comes. “Value” is a complex, social construct and therefore, we use the value frame-
work developed by Wenger et al., (2011, 2014) to dissect the variety of ways faculty 
engage in their COMMIT. The types of value we examine from the framework 
include immediate (in the moment resources, information, connections), potential 
(for the future), applied (tested implementation), realized (actualized implementa-
tion), and transformative (broader dissemination to others). We consider how impli-
cations of this investigation might inform other networks of STEM stakeholders 
interested in large-scale instructional reform to improve student learning outcomes.

Context and Background

It is well-established that active learning and instructor effectiveness have a posi-
tive impact on students’ learning, attitudes, and experiences (De Vlieger et  al., 
2016; Freeman et al., 2014; Laursen et al, 2019). Research on active learning in 
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STEM has shown increases in students’ academic success, overall attitude toward 
content, and higher retention rates (Bowen, 2000) especially for students from 
historically underrepresented groups in STEM (e.g., people of color, women) 
(Freeman et al., 2014; Haak et al., 2011; Hrabowski & Henderson, 2017; Laursen 
et  al., 2014; Theobald et  al., 2020). With a focus on inquiry and equity, active 
learning environments establish students as partners in the learning process with 
the faculty/teachers rather than passive observers (Cook-Sather et  al., 2016; 
Healey et  al., 2014, 2016; Werder & Otis, 2010). Although previous exposure 
to active learning, perceptions of job security, and classroom context (e.g., class 
size) are factors that impact faculty implementation, instructors in all situations 
are able to implement active learning into their college STEM courses (Apkar-
ian et  al., 2021). These findings call for ongoing professional development and 
research on what supports or inhibits faculty to implement and sustain active 
learning strategies in their classrooms.

Although many mathematics departments in IHE recognize the research around 
incorporating active learning in undergraduate courses, this awareness does not 
always translate to successful implementation. A recent national survey found that, 
although 91% of IHE mathematics departments reported believing active learn-
ing to be “very important” or “somewhat important,” only 15% reported success-
ful implementation of active learning in their program (Rasmussen et al., 2019). To 
help professors shift their teaching methods from more traditionally used lecture-
style instruction (e.g., Jaworski & Gellert, 2011), the Academy of Inquiry-based 
Learning previously offered national week-long inquiry-based learning workshops 
(http:// www. inqui rybas edlea rning. org/). While these workshops have been a great 
resource to several hundreds of faculty members, they have not yet provided a sus-
tainable model to support and offer professional development for all faculty inter-
ested in teaching with inquiry. The COMMIT Network (www. COMat hInqu iry. org) 
is addressing this need by supporting regional CoPs with a space for grassroots lead-
ership to discuss how they are supporting faculty to create more equitable and active 
learning environments at their regional and institutional levels.

The COMMIT Network grew rapidly from four to ten regional COMMITs with 
over 500 engaged faculty within the first 2 years. While each COMMIT is organiz-
ing themselves independently, the COMMIT Network provides a connection among 
the regional communities to learn with each other about how to best support fac-
ulty. The COMMIT Network embraces many forms of teaching with inquiry (our 
terminology), including but not limited to active learning strategies, inquiry-based 
learning (IBL), project-based learning, problem-based learning, student-centered 
teaching, ambitious teaching, discovery learning, team-based learning, and inquiry-
oriented learning. The Four Pillars (Laursen & Rasmussen, 2019, p. 138) of inquiry-
based mathematics education summarize the features most important to the COM-
MIT Network:

• Students engage deeply with coherent and meaningful mathematical tasks.
• Students collaboratively process mathematical ideas.
• Instructors inquire into student thinking.
• Instructors foster equity in their design and facilitation choices.
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Armed with structures aligned with the Four Pillars, the COMMIT Network aims 
to provide structures and support to regional COMMITs to engage faculty in embed-
ded and ongoing exposure to teaching with inquiry. This includes attention to mod-
eling equitable and accessible professional development practices at informal and 
formal events, recognizing and supporting faculty of various identities, contexts, and 
from different institution types. Understanding how and what types of support struc-
tures individual COMMIT participants find valuable can inform a needed addition 
to the literature regarding the long-term sustainability of STEM CoPs.

Theoretical Framework

This study is theoretically framed on community-based approaches to change (Daly, 
2010; Kezar, 2013; Valente, 1995). Due to the ongoing and complex work of higher 
education faculty development and networking, we use situated learning theory 
(Lave & Wenger, 1991; Wenger, 1998) as the theoretical perspective of this study. 
Rather than focusing solely on the traditional conception of teacher/pupil learn-
ing, situated learning theory posits learning as something that occurs as individuals 
engage in CoPs and social networks (Lave & Wenger, 1991).

CoPs involve many complex layers and cycles of interaction that can make it 
challenging to parse reasons for the success or failure of these communities. To bet-
ter understand the types of structures and supports that a larger network of CoPs 
can provide to keep stakeholders engaged, we utilize the value framework developed 
by Wenger et al. (2011), to examine the intricate experiences of COMMIT partici-
pants within the larger COMMIT Network. This framework positions CoPs within 
“a dynamic process in which producing and applying knowledge are tightly inter-
twined and often indistinguishable” (Wenger et al., 2011, p. 21). Therefore, unpack-
ing these experiences requires a systematic approach to interrogating the construct 
of value. The framework includes five cycles, or layers, of value creation—which 
include immediate, potential, applied, realized, and transformative value. One cycle 
does not necessarily lead to the next and the importance of the various cycles can 
differ for different stakeholders.

There is growing interest in understanding not only the opportunities and chal-
lenges of measuring “value” as a construct of CoPs, but also examining the variety 
of contexts and layers of value that exist within these settings (Guldberg et al., 2021; 
Smith et  al., 2017). For example, Boothe and Kellogg (2015) utilized the value 
framework specifically to examine value cycles within online communities of prac-
tice. They identified labels for each type of value consistent with this study’s code-
book definitions: immediate value—productive activities, potential value—knowl-
edge capital, applied value—promising practices, and realized value—“return on 
investment” (i.e., seeing the payoff/benefit of the new knowledge implementation in 
practice). Clarke et al. (2021) utilized the value framework to develop “ground nar-
ratives” that allowed them to identify themes within the broader community.

Thus, this value framework is designed to interrogate various types and sources 
of data to develop a compelling picture of how a COMMIT provides value to partic-
ipants. As such, it is well situated to examine the experiences of COMMIT Network 
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participants in regional activities and events over time. This study seeks to answer 
the question, “What do participants in regional COMMITs within a larger network 
find valuable?” to better understand the role a larger CoP network can play in help-
ing to create sustainable communities over time.

Methodology

The COMMIT Network is currently funded by a National Science Foundation grant 
(No. #1,925,188). The authors of this study include two researchers who are mem-
bers of the grant leadership team tasked with gathering and analyzing data about 
the network to make programmatic improvements and report findings to the broader 
mathematics education community. The third author is a member of the grant lead-
ership team and also a regional COMMIT leader. A goal of the grant is to under-
stand how the COMMIT Network engages participants in activities, and whether 
this engagement is meaningful in supporting faculty who wish to know more about 
and/or implement teaching with inquiry practices in their mathematics courses.

Participants and Setting

At the time of data collection for this study, there were a total of five COMMITs 
engaged within the network. The participants from this study include faculty from 
a broad range of institution types. Coverage of survey responses represent fac-
ulty from K-12 schools (4%), 2-year colleges (10%), doctoral granting institutions 
(18%), and predominantly undergraduate institutions (68%). The participant sample 
includes individuals who participated in events facilitated by COMMITs within the 
broader COMMIT Network. Data collection for this study took place across the first 
year of the grant, from October 2019 to October 2020, and participants completed 
a total of 227 individual surveys. After attending any COMMIT activity, we invited 
participants to complete a brief, voluntary survey aimed at identifying the types of 
value they found engaging in the event (Appendix A). Within the survey, partici-
pants identified one or more COMMIT activities from a list or added their own. To 
protect participant anonymity, they were not obligated to provide personal or demo-
graphic information, including their name or institution. Of the 227 responses, 115 
unique faculty participants provided identifiable information for a total of 156 sur-
vey responses. Some of those 115 participants filled out the survey more than one 
time, but no single identified participant filled out the survey more than five times 
across the 1-year period.

Data Collection and Analysis

We utilized an online survey to gather data about participant experiences in regional 
COMMIT activities. The survey incorporated a combination of multiple choice and 
open-ended follow-up prompts to help participants identify what value (if any) they 
found engaging in activities and to what extent participants planned to implement 
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ideas learned from these activities in their practice. We were particularly interested 
in the open-ended prompts, as this qualitative data allowed us to examine “how peo-
ple interpret…and attribute meaning to their experiences” (Merriam, 2009, p. 5). 
Authors 1 and 2 began coding the data together to calibrate codes, using a mix of 
deductive and inductive coding. Coding the data simultaneously helped to ensure 
intercoder reliability by building consensus (Bradley et  al., 2007; Krippendorff, 
2004). We began data analysis by identifying instances where participants reported 
finding value engaging in COMMIT activities. When participants responded “Yes” 
to items 5, 6, and 7 on the survey (see Appendix A), we identified these as responses 
that indicated participants found value in the activity. We adapted the value frame-
work developed by Wenger et al., (2011, 2014) to deductively code follow-up open-
ended responses for evidence of value across five value types: immediate, poten-
tial, applied, realized, and transformative. Item 5 on the survey asked respondents 
whether they learned anything new by participating in activities, which we coded 
as “Immediate Value,” as they found new information useful in the moment. Item 
6 asked whether respondents planned to implement ideas learned from COM-
MIT activities into their future practice, and we coded these instances as “Poten-
tial Value,” indicating that participants saw possibilities in the future where the new 
learning could be valuable. Item 7 asked participants whether they planned to share 
anything they learned with a colleague. We coded these instances as “Transforma-
tional Value,” as they relate to dissemination of the new ideas to a broader audi-
ence. We then examined the follow-up open-ended response for each of these coded 
items to identify potential themes across the data. Table 1 breaks down how many 
of the total 227 surveys returned had respondents who identified finding immediate, 
potential, or transformative value in the COMMIT event they attended. Not all par-
ticipants completed the subsequent open-ended prompt. The table also indicates, of 
the affirmative responses, how many respondents included a follow-up, qualitative 
response that the research team coded.

In the second round of coding, we utilized a priori codes where we identified 
responses that aligned with one of the Four Pillars (Laursen & Rasmussen, 2019). 
We determined that these four codes did not completely capture the essence of all 
participant responses; therefore, we conducted a third round of descriptive coding 
(Miles et al., 2014; Saldaña, 2015) where we identified additional emergent codes 
in the data. These codes included resource sharing, ideas for technology integration, 
forms of assessment, evolving beliefs about teaching mathematics, and the useful-
ness of their regional COMMIT. At times, participant responses included integrated 

Table 1  Coding round one: number of survey responses coded for value

Total number of surveys where 
respondents completed open-ended 
prompts

Total number of coded, qualita-
tive responses from open-ended 
prompts

Immediate value (item 5) 196 170
Potential value (item 6) 217 181
Transformative value (item 7) 219 132
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elements of multiple codes; therefore, we dual coded responses tied to more than 
one code. Figure  1 identifies the saturation of these codes broken down by value 
type across the coded survey item responses.

Finally, we reread and refined codes in order to synthesize our findings and 
develop emerging themes, which we describe in the next section.

Results

In this study, we aimed to identify what participants found most valuable from 
their engagement in their COMMITs focused on teaching with inquiry. Embedded 
within the value framework, we examined what participants found to be valuable in 
a variety of ways (Wenger et al., 2011, 2014). Furthermore, we identified aspects of 
engagement that participants identified as valuable enough to consider implement-
ing in the future or sharing with others, within or outside of their COMMIT. We 
identified three major themes across the data based on the interconnected nature of 
what participants reported valuable: (1) support with resources to improve practice, 
(2) support through belief shifts in theory and practice, and (3) support of a com-
munity of peers.

Support with Resources to Improve Practice

We hypothesized that many respondents would identify resources as a new idea 
(immediate value) learned by engaging in a workshop or COMMIT activity. Indeed, 

Fig. 1  Coding round three: participant-reported value
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a number of participants identified a resource (tool, strategy, website, reposi-
tory, etc.) as a new strategy or idea. Participants who engage in COMMITs repre-
sent diverse exposure to and experiences with teaching with inquiry. Participants 
reported nearly equal familiarity, or lack thereof, about teaching with inquiry and the 
existence of their CoP ranging from very familiar to not familiar at all on a 4-point 
scale. Those who were less familiar typically identified “IBL basics” or concepts 
that are directly related to the pillars of active learning (Laursen et al., 2019) as their 
primary takeaway from participation. In total, of the 227 responses, 27 responses 
to item 5, 17 responses to item 6, and 10 responses to item 7 were coded as “IBL 
Basics.” Participant comments such as “I learned what IBL is!”, “I didn’t know what 
IBL was before the workshop!”, and “Lots of tips and ideas for setting up my first 
IBL classroom” revealed that newcomers to COMMITs were provided with foun-
dational information and resources to take the initial steps toward teaching with 
inquiry.

An unanticipated finding, but perhaps obvious in the context of COVID-19 con-
ditions, was that when we dual coded resources with technology integration, all 
instances occurred on or after March 28, 2020 (the start of the COVID-19 outbreak 
in the USA and related university shutdowns). Many faculty members had to pivot 
toward online only methods of instruction, with or without teaching with inquiry 
components. Through the network, participants were able to continue their engage-
ment in virtual “classroom visits” (58 responses) and workshops (153 responses) 
allowing them to see instruction in their peers’ spaces. One participant shared, “I 
learned a lot about implementing IBL online. I didn’t think it was possible, but now 
I know it is.”

Survey respondents identified assessment resources as another valuable aspect 
of their COMMIT event participation. Assessment conversations and resources 
shifted dramatically to include technology integration and online teaching strategies 
to better understand student learning as COVID-19 shutdowns impacted courses. 
Respondents highlighted a variety of formative assessment practices and tools that 
had potential value in their courses including “low-pressure feedback” tactics using 
technology. For example, participants shared technology resources like Zoom polls 
and other group engagement platforms to elicit evidence of student thinking with 
small group breakout sessions (e.g., Google Jamboard, OneNote, Voice Thread). 
Access to new technology tools provided participants with innovative options to 
both formally and informally assess student learning.

Support Through Belief Shifts in Theory and Practice

Some faculty participants may be the only instructors who teach a specific course 
at their institution or have other factors that isolate them from collaboration with 
peers outside of their CoP. Throughout the data, participants expressed value 
from conversations and activities that challenged traditional, long held beliefs 
and cultural expectations of what it means to teach mathematics. Participants 
highlighted new ideas and perspectives they gathered from participation that 
confronted traditional beliefs including sharing resources vs. being an island of 
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excellence (“I hadn’t realized I could just ask someone for IBL course materi-
als”), rewiring their thinking about student participation and feedback (“A point 
of view adjustment…catching students doing something right, which is the oppo-
site of what most of us math teachers do”), and the importance of designing a 
productive teaching with inquiry environment (“To stay out of the students’ way 
but guide when necessary.”, “…about making the environment conducive to feel-
ing ok to take risks and make mistakes”). Participants’ recognition of the philo-
sophical differences being discussed through many of the workshops and discus-
sions spanned value types from immediate to transformative.

Assessment is a critical component of the teaching and learning process but 
is often misunderstood as solely referring to tests. Like the shifts in how par-
ticipants thought about teaching mathematics, participants also identified value in 
considering and learning about new ways to assess student learning (e.g., “Speci-
fication based grading,” “mastery grading”). According to Campbell et al. (2020),

In mastery grading, student work is graded directly on whether it meets a 
clear list of outcomes. Rather than awarding points or partial credit, clear 
expectations are set in advance for how student work will be assessed, and 
the instructor evaluates whether or not these expectations have been met. 
However, mastery grading also recognizes that these expectations set a high 
bar, and that learning takes time and often many mistakes. To support this, 
students are given multiple opportunities to demonstrate mastery of these 
outcomes before the end of the course.

One participant shared how the COMMIT activities extended their initial intro-
duction to mastery grading methods from a previous summer national workshop,

I’ve adjusted my assessments and grading practices and increased my pre-
semester outreach to students based on suggestions brought up in lunch-
time discussions. I will be implementing mastery based grading in 2 of my 
sections for the fall, motivated by discussions in the IBL (COMMIT) group.

For this participant, initial interest and value in a new form of assessment 
was supported and applied in practice with support from COMMIT peers and 
activities.

The establishment of a positive learning environment where learners are posi-
tioned as active participants is a key aspect of teaching and learning with inquiry 
(Cook-Sather et al., 2016; Healey et al., 2014, 2016; Werder & Otis, 2010). Along 
with their own shifts in thinking about teaching and assessment, participants also 
frequently highlighted their learning around how to build classroom community, 
engage students in ice breakers, and promote a more welcoming environment in 
their classrooms to help students “buy-in” to change. These types of activities were 
noted as valuable by participants because many students are also not accustomed to 
teaching with inquiry structures especially in college coursework. Several partici-
pants shared how valuable it was to learn about how the instructor/student relation-
ship might be very different from the past. After participating in a COMMIT-led 
book study, one participant stated,
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The book we’ve been discussing talks about developing relationships with our 
students. Through reading the book and our discussions, I’ve gained insight 
into the importance of relationships, how to develop them, how to deal with 
difficult classes, how to recognize how our own past experiences influence 
relationships with students, etc.

Along these same lines, another participant shared that they learned through 
participating in different teaching with inquiry demonstrations how the instructor 
could see these experiences through a student lens (Laursen & Rasmussen, 2019), 
“The activity itself was not novel, but discussing the activity as a student was the 
real value. I don’t have much opportunity to discuss higher mathematics with oth-
ers.” While the statements above indicate potential value for participants to integrate 
teaching with inquiry practices in the future, other participants used the professional 
connections to make just-in-time adjustments where they were able to experience 
actualized value. For example, one participant described their CoP connections as 
having helped them make adjustments to “increase my pre-semester outreach to stu-
dents based on suggestions brought up in my lunch-time discussions.”

Support of a Community of Peers

A number of participants alluded to the importance of the COMMIT Network in 
helping them to learn from their peers across the regions and broader network. Fac-
ulty participants noted that workshops and COMMIT activities were safe, welcom-
ing places to be vulnerable, grow, and gain confidence.

It was great meeting new people, and both getting new ideas and being able to 
share my ideas and feeling like an expert. The low key sharing and socializing 
really helped build a sense of community, which is especially valuable right 
now when everyone is isolated and everything is online.
This group is welcoming and inclusive. The members are passionate about 
IBL, generous with ideas, and open about the ways in which they struggle.
I really like how the IBL group works to learn together and is inclusive of all 
no matter what level of understanding and implementation of IBL they’re at. 
This really came out through participation with the book group how everyone 
is willing to learn from each other.
The topology working group has been amazing. It’s a great professional devel-
opment model -- come together to learn some math, take turns being the 
leader, and reflect on pedagogy/technology. Really fun, good connections, lots 
of learning.

Participants highlight inclusivity throughout the data as not only a key feature of 
their engagement with the COMMITs, but also of teaching with inquiry environ-
ments in general. A number of participants noted the value of experiencing features 
of teaching with inquiry themselves. Overall, participant statements highlight the 
value they found in immersive activities, like live classroom observations, where 
they could observe strategies and later ask questions in a safe, inclusive environment 
(Henri & Pudelko, 2003).
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While a network of “like-minded peers” was valued by participants and well 
represented in data prior to the COVID-19 shutdown, the conditions created by the 
shutdown intensified the desire for support. With everyone moving to online plat-
forms beginning in March 2020, new COVID-19 conditions removed many potential 
barriers with attendance associated with travel (e.g., cost) and distance. COMMITs 
quickly organized “lunch conversations” and support groups to bring together fac-
ulty members grappling with how to teach mathematics online in general, but also 
with inquiry. Participants revealed relief in hearing others go through similar strug-
gles with teaching online with comments like “it’s a shared experience and a shared 
concern with other dedicated people.” Another participant added, “This was so help-
ful to learn about strategies for implementing IBL online. I felt like in the winter 
I was teaching in a vacuum. I knew how I was teaching remotely but couldn’t see 
what other people were doing.” COMMITs once again offered access to learn vicari-
ously with and from others and also provide support during extraordinary times of 
change and uncertainty.

Discussion and Conclusion

Instructional quality and teaching practices are important factors in student success 
and equity, especially in STEM areas like mathematics (De Vlieger et  al., 2016). 
Improving the learning outcomes and experiences of college mathematics teach-
ing is a complex task. Even when mathematics faculty identify the importance of 
using research-based practices, such as teaching with inquiry, systemic implementa-
tion of such practices can be challenging (Rasmussen et al., 2019). COMMITs offer 
an opportunity for faculty to meet their professional development needs with like-
minded peers often outside of their institutions (Furco & Moely, 2012). Addition-
ally, networks that connect CoPs may add extra layers of structure and resources 
(e.g., network leadership meetings, network workshop facilitator meetings) to help 
faculty implement and sustain changes to their teaching practice. To best support the 
efforts of IHE mathematics departments and CoPs, we must first understand what 
mathematics faculty need as practitioners of teaching with inquiry. We must also 
examine what CoPs need to reach all faculty, including those who might be resistant 
to change, so that a common vision of effective mathematics teaching can positively 
impact instruction system-wide. To aid in this effort, identifying the specific aspects 
that faculty participants value is important as networks, like the COMMIT Network, 
gain momentum, expand, and become sustainable. Findings from this study, con-
ducted during the COVID-19 global pandemic, provide preliminary ideas on how 
similar networks can function to collectively support CoPs with ongoing rather than 
finite goals.

Faculty participants in our study engaged in a variety of ways within their COM-
MITs. Not only were they spread throughout different regions across the USA, but 
their COMMIT engagement varied in type and duration based on their own prefer-
ences or availability. For example, while many events were originally held in-person, 
COVID-19 conditions required swift shifts to online collaborations. Further, while 
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some participants engaged in one-time workshops, others collaborated in ongo-
ing activities such as book club conversations around teaching with inquiry. Even 
through challenging times, participating mathematics faculty continued to engage in 
their COMMITs and the three overarching themes of participant value all related to 
how they felt supported.

Faculty members valued the immediate resources and ideas they learned from 
expert and novice peers they connected with through their regional COMMIT. 
Mathematics faculty often have minimal ongoing pedagogical training (Banta, 
2003). With access to learning about the Four Pillars and other foundations of teach-
ing with inquiry environments within their COMMITs, faculty can reflect, modify, 
and adjust their teaching in big or small ways to navigate their local environment 
and context. COVID-19 conditions only heightened the need for resources and sup-
port beyond the departmental level with most faculty scrambling for solutions at 
home, especially related to technology and assessment. COMMITs, like other CoPs, 
provide a place for faculty participants to connect, brainstorm and share resources, 
and problem solve through new instructional challenges (Furco & Moely, 2012).

Our findings point to the value of COMMITs in their ability to bring faculty 
together to focus on teaching and assessment practices which might not otherwise 
be a focus of their professional development. When shifting away from traditional 
lecture-style methods of instruction, the COMMITs provided near-peers to support 
each other through theoretical and pedagogical shifts in mathematics instructional 
practice (Jaworski & Gellert, 2011). Participant value was not only the immediate 
support and connections they experienced, but also the potential and realized value 
of how these new ideas and networking might impact their future work. Faculty face 
the pressures of student evaluations, enrollment, and other potential research and 
service responsibilities of their position. Engaging with other faculty members who 
share interest and investment in instructional excellence can be empowering and 
limit faculty feeling like they are alone on an island to figure out how to support 
student learning and increase student success in mathematics (Fayer et  al., 2017). 
Providing a consistent space for faculty to support ongoing change in their own 
practice through community building can also make it possible for them to become 
change agents by recruiting and supporting additional STEM faculty engaging in 
these reform efforts.

It is difficult/impossible to offer national professional development for all faculty. 
Grassroots, localized CoP models, such as COMMITs in this study, offer a flexible 
alternative that has the potential to be sustainable and to easily support more faculty 
as numbers increase. Our findings show that many faculty members are still being 
introduced to “IBL Basics” and foundational concepts of active learning classrooms. 
COMMITs have the ability to scaffold programming for the various levels of experi-
ence and comfort with teaching with inquiry in ways departments may not be able 
to provide. Our participants valued that COMMIT activities were a place where they 
could be vulnerable. The regional aspect promotes a safe environment for faculty 
members to be vulnerable in sharing their level of experience or knowledge about 
inquiry with others. Because the programming is run by faculty in the field, the 
professional development opportunities have the potential to meet the needs of fac-
ulty in the region efficiently and effectively. The CoPs also provides a model where 
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faculty are supporting faculty. This can help to maintain stability of the network over 
time where expertise is not viewed as an external source held by few, but an internal 
model led by many.

Underpinning the findings of our study is the ability to identify cross-cutting 
themes throughout the regional COMMITs that might inform the larger network. 
Kezar and Gehrke (2017) point to the role of networks in establishing sustainable 
systems of change. The cyclical nature of CoPs and network interactions align with 
Bernstein-Sierra and Kezar’s (2017) call for more goal-based policies, structures, 
and leadership plans to ensure the localized CoPs are sustainable. A clearer under-
standing of what participants find valuable in their professional development at the 
local level can inform the network’s ability to support its CoPs. While the CoPs may 
act independently, the larger network acts as a bridge to connect faculty to peers and 
resources with a common vision as a way to avoid “reinventing the wheel” or work-
ing in isolation. This allows the network to be more responsive and able to refine 
structural supports that promote the ongoing growth and sustainability of the CoPs 
it supports.

Interrogating what individuals within a CoP network value and further, identify-
ing what value CoPs can collectively have on individuals and systems, is a complex 
task. By using the value-creation framework, we are able to gain further understand-
ing about how CoPs communicate, collaborate, and share knowledge (Guldberg 
et  al., 2021; Kezar & Gehrke, 2015; Roux et  al., 2006). It can also enrich under-
standing of how participatory research can lead to knowledge co-creation and in 
turn impact on practice. Alongside research on active learning and teaching with 
inquiry is always the conversation of professional development at both local and 
national levels. Our findings support the research of Apkarian et al. (2021) showing 
that instructors with different individual characteristics and representing different 
contexts and institutions are able to incorporate active learning into their instruction. 
With local and national support mechanisms in place and colleagues nearby, it is 
more likely faculty will implement teaching with inquiry when they are not alone in 
the mission.

Faced with the challenges of a global pandemic and swift changes to instructional 
environments, our findings show that COMMITs were able to respond to and sup-
port faculty in ways they found valuable to promote the ongoing use of teaching with 
inquiry. We anticipate various implications for these findings and also offer a call for 
future research investigating how the value of faculty participation can be supported 
by an overall network structure that can collectively unite local CoPs. First, we are 
eager to build upon other research to see how faculty participants apply what they 
learn and how they leverage their COMMIT Network connections to implement and 
sustain teaching with inquiry practices. Further examination of how immediate and 
potential value might translate or expand to applied, realized and/or transformative 
value, and in what particular areas, are exciting future directions for this work, par-
ticularly in the areas of diversity, equity, and inclusion. As programming and recruit-
ment of faculty who represent diverse perspectives continue to grow within COM-
MITs and the network, we seek to examine how faculty value translates to providing 
more equitable access and student learning outcomes in the classroom.
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COMMITs are interested in not only the increased adoption of teaching with 
inquiry practices in college mathematics, but the long-term sustainability and trans-
formation of the field of mathematics teaching. To foster such long-term change, it 
is critically important to understand what types of support are needed to meet such 
goals. Studying the potential of CoP networks, particularly ones supporting non-
organizational CoPs, as a way to facilitate structures and resources to aid this effort, 
is currently an under researched topic in the literature. This study provides some 
insights into the types of activities that faculty find valuable as an indirect indica-
tor of what the broader network can do to help, but additional research is needed to 
examine the actual role of the network in providing such scaffolding. It is our hope 
that other, similar projects seeking to connect regional CoPs can learn from our 
current research and continue the effort to better understand the potential of these 
bridges to support sustainable CoPs.
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