£} Routledge

-1 Taylor &Francis Group

Peabod .
.m.m.!.)m%’ue Peabody Journal of Education

ISSN: 0161-956X (Print) 1532-7930 (Online) Journal homepage: www.tandfonline.com/journals/hpje20

Bringing Scientific-Professional Learning
Communities into Practice: Exploring Variation in
Educational Improvement Network Health and
Development

Jennifer Lin Russell, Anthony S. Bryk & Jennifer Zoltners Sherer

To cite this article: Jennifer Lin Russell, Anthony S. Bryk & Jennifer Zoltners Sherer (2025)
Bringing Scientific-Professional Learning Communities into Practice: Exploring Variation in
Educational Improvement Network Health and Development, Peabody Journal of Education,
100:1, 64-81, DOI: 10.1080/0161956X.2025.2444843

To link to this article: https://doi.org/10.1080/0161956X.2025.2444843

@  ©2025 The Author(s). Published with
license by Taylor & Francis Group, LLC.

ﬁ Published online: 12 Feb 2025.

N
C/J Submit your article to this journal &

E

Article views: 1100

O

View related articles &'

@

s}
g

=
2

View Crossmark data &'

[y

Citing articles: 3 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=hpje20


https://www.tandfonline.com/journals/hpje20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/0161956X.2025.2444843
https://doi.org/10.1080/0161956X.2025.2444843
https://www.tandfonline.com/action/authorSubmission?journalCode=hpje20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=hpje20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/0161956X.2025.2444843?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/0161956X.2025.2444843?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/0161956X.2025.2444843&domain=pdf&date_stamp=12%20Feb%202025
http://crossmark.crossref.org/dialog/?doi=10.1080/0161956X.2025.2444843&domain=pdf&date_stamp=12%20Feb%202025
https://www.tandfonline.com/doi/citedby/10.1080/0161956X.2025.2444843?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/0161956X.2025.2444843?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=hpje20

PEABODY JOURNAL OF EDUCATION
2025, VOL. 100, NO. 1, 64-81
https://doi.org/10.1080/0161956X.2025.2444843

Routledge

Taylor & Francis Group

390311n0Y

8 OPEN ACCESS i. Checkforupdates‘

Bringing Scientific-Professional Learning Communities into
Practice: Exploring Variation in Educational Improvement Network
Health and Development

Jennifer Lin Russell®?, Anthony S. Bryk®, and Jennifer Zoltners Shererc

3Vanderbilt Peabody College, Nashville, TN; PCarnegie Foundation for the Advancement of Teaching, Palo Alto, CA;
University of Pittsburgh, Pittsburgh, PA

ABSTRACT

The Improvement Network Health and Development Framework (INHD
Framework) sets a vision for a complex new organizational form for practical
problem solving: the Networked Improvement Community (NIC). One critical
test of this idealized framework is to explore its usefulness in describing
variation in these deliberatively formed, temporary problem-solving net-
works as they are operationalized in the public school context. This article
explores the health and development of 34 improvement networks catalyzed
by the Gates Foundation’s Networks for School Improvement (NSI) initiative
using evidence generated from a survey-based measurement system. We
present evidence that at least six NSIs from the sample of 34 have normative
practices and member attitudes that strongly align with the INHD
Framework, suggesting that some intentional improvement communities
aligned with the framework have come into existence, while another subset
of five NSIs were significantly struggling to realize the idealized vision of
a scientific-professional learning community. Following these high-level pat-
terns, we examine evidence from program documentation to cross validate
patterns found in network health and development identified through the
survey.

Interorganizational improvement networks have proliferated in the education field as educators,
system leaders, and various reform actors have become increasingly dissatisfied with the results
produced by reforms dependent on local implementation of externally-generated programs and
policies. Rising demands on local educational systems to both expand access to and improve the
quality of educational offerings in the past several decades have strained the capacity of local educators
and system leaders (Peurach et al., 2019). There is a critical need to build local capacity so that
educators in schools and systems can engage in the problem solving, systemic improvement, and
innovation necessary to meet our current societal aspirations for mass schooling. As a result, educa-
tion leaders and reformers are looking to novel ways that expand local capacity and expertise.

The proliferation of improvement networks in the educational field received a major boost when
the Bill & Melinda Gates Foundation launched its Networks for School Improvement initiative (NSI)
in 2018. The NSI initiative provided competitive funding for hub organizations that wanted to operate
a network of 10 or more middle and/or high schools working together to “advance high school
graduation and college success for their Black and Latino students and students experiencing poverty”
(Bill & Melinda Gates Foundation, n.d.). The initiative supported the launch of over 40 networks
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across 23 states, which engaged over 600 schools serving more than 150,000 students in focused
improvement efforts.

The NSI initiative represents a rich context to explore improvement network development. The
Improvement Network Health and Development Study (INHD Study) works to conceptualize and
measure the health and development of improvement networks. The project is grounded in the
Improvement Network Health and Development Framework (INHD Framework) articulated by
Russell et al. (2025, this issue) that outlines a vision for a complex new organizational form for
practical problem solving: the Networked Improvement Community (NIC) operating as a scientific-
professional learning community (Bryk et al., 2011, 2015). One critical test of this idealized framework
is to explore its usefulness in describing variation in these deliberatively formed, temporary problem-
solving networks as they are operationalized in the public school context. Drawing on the survey-
based measurement system described by Bryk et al. (2025, this issue), this paper explores variation in
the health and development of 34 networks catalyzed by the initiative.

We present evidence that at least six NSIs developed normative practices and member attitudes that
strongly align with the INHD Framework, suggesting that intentional improvement communities
consistent with the framework have come into existence in this initiative. These six networks illustrate
that a robust improvement network can form around different improvement goals and be led by
different types of hub organizations. As expected, the majority of NSIs (N =23) had mixed develop-
mental profiles with strengths in some dimensions of network health but not others. We also identified
a subset of five NSIs that have clearly struggled to develop along lines consistent with the INHD
Framework. Following these high-level patterns, we examine evidence from program documentation
to cross-validate the patterns in network health and development identified through the survey results.

Conceptual framework
Improvement network health and development

Our study is grounded in the Networked Improvement Community concept (NIC) that describes an
organizational form aimed at building a technical and social infrastructure to support collaborative,
continuous improvement. NICs create opportunities for educators to engage in rigorous testing of
practice changes, work collaboratively with colleagues within and across organizations, and accumu-
late practical insights that can yield substantive improvement in the educational processes that shape
student learning and development (Bryk et al., 2011, 2015; Barron et al., 2024; Hannan et al.,, 2015;
Russell et al., 2017, 2025, this issue; Yamada et al., 2018).

We conceptualize NICs as comprised of interdependent social and technical processes that enable
operation as a scientific-professional learning community. They function to: (a) facilitate collaborative
learning; (b) activate professionals to build practical knowledge; and (c) utilize disciplined, collabora-
tive, and inclusive approaches to knowledge production and use (see elaborated discussion of
scientific-professional learning communities in Russell et al. (2025, this issue). Drawing on theory
and prior research, we developed the INHD Framework to describe a high-functioning NIC, what we
refer to as a healthy improvement network. The framework posits six domains, when functioning
effectively together, that constitute healthy improvement networks: hub leadership, network roles and
engagement, continuous improvement processes, within-team connections, cross-team connections,
and network culture (see Figure 1). The research and theoretical grounding for the framework are
explicated in the first article in this themed issue (Russell et al., 2025, this issue). Here, we briefly
outline these domains to ground the empirical findings we present in this article.

NICs are led by a central “hub” with responsibility for their development (Peurach et al., 2025, this
issue). Hub leadership is viewed as the driver in the INHD Framework because the strategic actions of
hub leaders catalyze the formation and operation of improvement networks (Lochmiller & Karnopp,
2024; Peurach, 2016; Peurach, 2025, this issue).
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Figure 1. Networked improvement community health and development framework.

Four dimensions of the INHD Framework describe key components of the collaborative improve-
ment process NICs aim to establish: network roles and engagement, continuous improvement,
connections within improvement teams, and connections across improvement teams. NICs scaffold
the engagement of members by defining roles that structure educators’ participation in continuous
improvement processes (Biag & Sherer, 2021). Continuous improvement processes include a set of
practices that enable improvement teams to understand the problem they are trying to solve, engage in
disciplined inquiry, and ground their work in relevant data and evidence (Bennett & Provost, 2015;
Langley et al., 2009). The social structure of a NIC includes the formation of intentional connections
within and across organizations that facilitate collaborative inquiry and the spread of promising
practices across contexts (Burt, 2004; Goldsmith & Eggers, 2005; Weber & Khademian, 2008). The
improvement process is supported by a network culture that promotes a collective identity in pursuit
of an improvement aim and the use of evidence to ground improvement processes (Russell et al., 2025,
this issue). In the short term, healthy networks build educator capacity and commitment to colla-
borative problem solving (Perlman et al., 2025, this issue), and over time produce progress toward the
network’s improvement aim.

The INHD Framework also recognizes that improvement networks operate in complex institu-
tional contexts that shape network operations and member experiences (Yurkofsky et al., 2020). In
healthy networks, district and school leaders prioritize, support, and value the work of the network
(Poortman et al., 2022). When institutional contexts and network activities are not aligned, members
experience challenges such as finding time to participate and integrating improvement activities into
their professional responsibilities.

Developing healthy networks in complex environments

The INHD Framework outlines an ambitious set of technical functions and social structures.
Actualizing this novel organizational form in interaction with public school systems is likely to
confront implementation barriers. As hub leaders establish these temporary organizations, they
draw members from existing organizations and seek to influence work in existing systems that
operate in turbulent environments with plural goals. This often places great stress on educa-
tors’ capacity, commitment, and time (Cohen et al., 2018; Larbi-Cherif et al., 2024; Peurach
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et al.,, 2019, 2025, this issue; Woulfin & Spitzer, 2023). Hub leaders operating with limited
authority over network members are challenged to structure participation in ways that are
feasible given educators’ limited time, that builds educator capacity to engage in improvement
work, and that recognizes that this work is outside the scope of their prior training and
largely counter-normative. As a result, we would expect a high degree of variability in the
extent to which networks are able to realize the vision of a robust scientific-professional
learning community. Given these formidable implementation challenges, an essential question
is whether these social and technical problem-solving organizations can come to life in public
school settings.

Conditions that may influence the formation of healthy networks

Given expected variation in the health and development of networks due to implementation chal-
lenges, another important question is whether certain design features and structural characteristics of
networks may be associated with their capacity to launch and operate as healthy scientific-professional
learning communities.

Given the hypothesized centrality of hub leadership, we would expect that hub capacity would be an
important factor in the development of a NIC (Peurach et al., 2025, this issue). Hub capacity is in part
a function of the kinds of expertise that hub organizations bring to the work. Hubs staffed by
intermediary organizations, operating outside of traditional educational systems, may be able to
mobilize novel expertise necessary to operate an improvement network (Cooper & Shewchuk,
2015). School districts may be able to staff hubs with personnel who are knowledgeable about the
resources and needs embedded in local communities and have systemic authority to shape organiza-
tional goals and improvement activities. Universities may have specialized content expertise and
greater analytic capacity to support data-based improvement work and knowledge of evidence-
based practice. Hub efficacy is also a function of the specific practices and work routines utilized to
lead networks, which in turn depends on the knowledge, skills, and professional capacities of its staff
and prior experience in leading such efforts (Greany & Kamp, 2022; Peurach, 2016; Peurach et al,,
2025, this issue).

Another factor that may shape the formation of healthy networks is the complexity of the outcomes
they aim to produce. Domains of network health such as improvement processes and team connec-
tions develop in interaction with the goals pursued. For example, networks aiming to improve
students’ literacy or mathematics learning must address the complexity of the instructional process,
one that is notoriously difficult to influence (Cobb et al., 2020). Keeping students on track for
graduation is facilitated by the introduction of novel routines that have schools tracking real time
data that predicts when students are getting “off track” and intervening with customized supports
(Allensworth & Easton, 2007). Processes such as students’ transition to college and career require
collaboration among school and non-school actors such as counselors, college admission officers, and
families. Thus, we would predict that networks with different improvement aims confront variable
challenges in developing the necessary social and technical infrastructure to make progress on
their aim.

As temporary organizations seeking to catalyze novel work processes, improvement networks likely
benefit from stability in hub and network membership. Hub leaders need to induct members into new
roles and practices characteristic of a scientific-professional learning community (Russell et al., 2017,
2025, this issue). This process includes developing educators’ mindsets and capacities to engage in
disciplined inquiry and the formation of connections within and across school teams (Biag & Sherer,
2021; Hannan et al., 2015; Joshi et al., 2021). These components of network development are more
challenging when there is turnover in network members (Coburn et al., 2012; Holme & Rangel, 2012;
Sutcher et al., 2016).
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Methodology

In this article we begin to explore network health and development in the NSI initiative by analyzing
the results from administration of the Improvement Network Health and Development Survey (INHD
Survey) in spring 2023. We explore three primary questions:

e Do NSIs vary in their level of development as indicated by the 2023 INHD Survey administration
results?

e What factors are associated with variation in development?

e Do survey-based patterns in developmental variation align with hub leader accounts in program
documentation?

We first utilized network member responses to the 2023 INHD Survey to characterize the range in
network development that had emerged by the end of the fifth year of the NSI initiative. We then
explored potential explanations for developmental variation, including the alignment with local
contexts and the structural characteristics of the networks. Finally, we explored whether the self-
reported practices utilized by hub leaders corroborate characterizations of some networks as more
developed and others as less developed. In the following sections we outline key methodological
choices that enabled this exploratory investigation.

INHD Survey (measures & administration)

Grounded conceptually in the INHD Framework, our project team developed a set of measures
from the INHD Survey to assess network member perceptions of the functioning of a scientific-
professional learning community. The measures were drafted or adapted from prior surveys in
dialogue with the framework. More details about survey development and psychometric properties
are available in the second article of this themed issue (Bryk et al., 2025). In brief, there are 19 core
survey measures, each aligned to specific domains in the INHD Framework. For example, the
internal team connections domain has three core measures: team norms, processes and support,
and collaborative inquiry.

We administered the INHD Survey to all members of each NSI annually. Typically, this occurred in
each network during their last network-wide convening of the year (between March and May). Surveys
were administered through an online portal. The average response rate across networks for the 2023
administration was 63.6%, with individual network response rates ranging from 47.5% to 84.6%.

Exploring network variation

As described in the second article in this themed issue (Bryk et al., 2025), a Rasch Rating Scale was
created for each measure based on the responses to the survey in spring 2021, the first year in which all
networks participated. We computed an empirical Bayes estimate of the average response on each
measure for each network that year. Based on the distribution of these network estimates in 2021, we
created cutpoints for each measure at the 25" and 75™ percentiles. These cutpoints served as a way to
differentiate network development. As the cutpoints established in 2021 remain constant for every
study year, it is possible for more or fewer networks to wind up in the top or bottom quartile in
any year. The results presented in this article apply these cutpoints to the spring 2023 survey responses.

Using the 2023 empirical Bayes estimates, we scored each measure of network health for each network
as + 1 (top quartile using 2021 cutpoints), 0 (middle 50% using 2021 cutpoints), and —1 (bottom quartile
using 2021 cutpoints). We then averaged these scores across the set of measures within a domain to
create a domain score for each network on each of the six core domains (hub leadership, continuous
improvement, network roles and engagement, internal team connections, cross team connections, and
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network culture). Lastly, we averaged these six domain scores to create an omnibus measure of network
health for each network.

The variation in these omnibus network health scores allowed us to identify a clear subset of well-
developed networks. Six stood out as exemplary. Their omnibus scores were 0.68 or higher. This is out
of a total possible score of 1.0 if a network were to have all measures in the top quartile. Among these
six networks, there was only one negative domain score out of 36 possibilities. In contrast, five
networks appeared to be struggling. These least-developed networks had omnibus scores that were
—0.78 or lower. (If all measures were in the bottom quartile, a network’s omnibus score would be —1.0.)
Every domain score for every network in this least-developed group was negative.

Visualizing the variation between these two clusters

To illustrate the substantive difference between the well-developed and least-developed subsets of
networks, we rely on the probability density displays which are designed to display the variation in
responses among network participants on a given measure. (For more on these visualizations, see
the second article in this themed issue: Bryk et al., 2025.) In a network with strong normation, we
would expect to see 80% or more responses in the two most positive response categories (e.g.,
suggesting network members generally strongly agreed and agreed with the items constituting
a measure) and less than 20% in the two least positive (e.g., slightly agree and disagree). In contrast,
in a newly formed network, or one struggling to actualize as an intentional community, responses
would typically be more varied. By varied we mean that although some participants may offer very
positive responses, many others offer neutral to negative responses.

Analysis of variation in structural characteristics of networks

We then explored how networks at the top and bottom end of the distribution (well-developed versus
least-developed) varied with respect to a series of structural characteristics that might be expected to
influence network development based on our literature review. The data on structural characteristics
came from documentation collected by the Gates Foundation, including funding proposals and annual
progress reports submitted by hub leaders. We generated information about network membership
from network rosters submitted by hub organizations each year as part of the survey administration
process; the rosters provide data on network size, average tenure (years in the network) of school-
based and hub members, and member and hub stability. Given the small number of networks in each
cluster, we rely on a descriptive presentation of results.

Analysis of archival documents to triangulate survey-based differences between clusters

We employed qualitative analyses of program documentation to explore more nuanced aspects of
network development. These analyses aimed to triangulate evidence to validate the differences in
network health and development between the well-developed and least-developed clusters of networks
(identified through analysis of network members’ survey accounts) and provide additional insights
into the specific practices employed in the networks and the implementation challenges they
encountered.

The foundation collected extensive documentation from each hub organization about their annual
activities. At the end of each funding year, hub leaders wrote a report following a standard template
that prompted reflection on whether networks had achieved annual goals, factors contributing to their
annual progress (or lack thereof), and goal setting for the upcoming year. Hub leaders provided
considerable detail about annual network activities; for example, the documents included detailed
descriptions of the agendas for network convenings and the way inquiry cycles were organized and
supported. Reports provided evidence to support claims that the network was (or was not) making
expected progress toward improvement goals, with attention to potential explanations for the level of
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progress. Each annual report tended to be in the 20-to-30-page range. While these data sources have
some limitations given their function as an annual report to a funder (which risks lack of transparency
and a positive bias), the level of detail and the close ongoing interaction between program officers and
networks made us confident that these were a valid source of data about network leaders’ strategies
and actions in operating the networks.

After first reading and annotating program documentation, we developed a matrix to structure
within-case analyses (Miles et al., 2014) for the well-developed and least-developed NSIs that included
program years as columns and the core dimensions of the INHD Framework as rows (e.g., continuous
improvement processes, connections within improvement teams, etc.). Based on a second review of
each annual report and initial jottings, we summarized network activities associated with each
framework dimension for a given year. For example, a summary for 2023 in the “connections across
improvement teams” dimension would outline the way the NSI structured opportunities for educators
to meet and collaborate with network colleagues from other schools. Overall, we were able to populate
rich and detailed matrices for each network for all domains except network culture. Given the nature
of the annual reports, we could identify very limited information that commented on activities
associated with building a supportive network culture, and therefore we removed culture from the
matrices and note this as a limitation of our exploratory analyses.

After completing the within-case analyses for each network, we wrote memos for each network
health domain that detailed the associated network activities undertaken by each of the eleven focal
networks. We explored differences between the most- and least-developed networks and summarized
these insights into a cross-case meta-matrix (Miles et al., 2014).

We also engaged in inductive coding to explore the barriers that NSIs were encountering as they
launched and operated their networks. This process identified implementation challenges such as hub
capacity, local initiatives that compete for educator attention, and school-based staffing shortages.
After identifying a comprehensive list of barriers encountered by the eleven case networks, we
developed a cross-case matrix that identified which networks reported each barrier. This allowed us
to explore whether the most and least-developed networks faced different implementation challenges.

Analysis of open-ended survey responses to triangulate structure-agency finding

During our analysis of the progress reports written by hub leaders of the six well-developed networks,
we noticed a theme: as they developed the work in their respective networks, hub leaders were
balancing considerations about organizational structure and standard routines with creating space
for individual member agency. This theme was present in passages describing the need to create
specific structures that organized members’ engagement in collaborative improvement work, while
also providing opportunities for educators to exert individual creativity and responsiveness to local
needs. As we began to attend to this theme, we went back and read the progress reports of networks in
both clusters that we had a previously reviewed and gained confidence that it was more prominent in
the rationales for network activities written by well-developed NSIs than the least-developed NSIs.

To further examine this emerging theme, we turned to member responses to open-ended survey
questions that asked members about the benefits and challenges of network participation. We marked
passages that addressed structure and/or agency themes and subsequently explored differences in the
responses from members in well-developed and least-developed networks.

Findings
The INHD Survey characterizes distinct clusters of networks

Out of the sample of 34 networks, a subset of six networks displayed a distinct pattern of survey
responses: their members consistently offered strong positive endorsements on the core network
health measures including strength in hub leadership, network roles and engagement,
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continuous improvement processes, network connections across improvement teams, and net-
work culture. This pattern of member responses provides initial evidence that these six networks
formed as cohesive and intentional communities. Based on members’ survey responses, we refer
to these six networks as “well-developed.” In contrast, five networks out of 34 displayed
consistently more variable and less positive member responses on the core network health
measures; we refer to these five networks as “least-developed.” The remaining 23 NSIs displayed
a mixed profile with some dimensions of network health more developed and others less
developed. The presence of six well-developed networks and five least-developed networks in
the NSI portfolio provides evidence that the survey helps us distinguish networks at different
stages of health and development. In this initial exploration, we focus on the six most-developed
and five least-developed NSIs to better understand the conditions that support or inhibit
network development as educators have tried to bring the scientific-professional learning com-
munity concept into practice. In this section of the article, we focus on the differences between
the most and least developed networks; in later sections, we present evidence generated from
our analysis of qualitative data to support this distinction.

Figure 2 illustrates the starkly different pattern in survey responses exhibited by members of the
most-developed networks compared to the least-developed networks. As an example, we spotlight
member responses to two hub leadership measures that are indicators of the role hub leaders play in
catalyzing the social and technical work of a scientific-professional learning community: (1) relational
trust with hub leaders; and (2) member views about hub leaders’ management of the knowledge
resources necessary to advance improvement work. See the first two probability density displays in
Figure 2. In both areas, members in well-developed networks were more consistently positive in their
perceptions of hub leadership as evidenced by the probability density displays. In the well-developed
networks, nearly 90% of members strongly agreed or agreed with items indicating they have con-
fidence in the expertise and management of networks leader (relational trust); in the least-developed
networks, just over 60% of members strongly agreed or agreed. Given the central role hub leaders play
in the social structure of a scientific-professional learning community, it is important that network
members experience leaders as trustworthy and respond favorably to the leadership they provide in
structuring member engagement in the network (Russell et al., 2025, this issue). Similarly, network
members in well-developed networks were much more likely to strongly agree or agree with items
indicating that hub leaders are consolidating the learning generated by improvement teams and
supporting its spread and use in other contexts. Again, this pattern is consistent with our conceptua-
lization of a scientific-professional learning community and the role hub leaders play in identifying
promising practice changes based on evidence from inquiry routines and leveraging trusting relation-
ships to entice other network members to try changes that have evidence of efficacy in other contexts
(Russell et al., 2025, this issue). Both strong relational trust and quality knowledge management can be
viewed as normatively held within the most developed networks as less than 15% of members held
contrary views.

Challenges catalyzing connections within teams

There was only one domain of network health for which the most-developed six networks did not
demonstrate substantially stronger member responses: the measures that examine members’ interac-
tions with colleagues within their improvement teams (typically school-based teams). Although
slightly more positive, responses on these measures in the well-developed networks varied along
lines similar to the least-developed networks. One notable difference between groups is that over 30%
of members in the least-developed networks never engaged in collaborative inquiry with their teams,
as opposed to just under 20% of members in the most-developed networks. Overall, this finding is
unexpected and speaks to the general challenges to catalyzing strong connections within school-based
improvement teams. It also suggests that even the most-developed networks have not yet fully realized
this aspect of a scientific-professional learning community.
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Figure 2. Comparison of network health and development measures between well-developed and least-developed networks.
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Initial exploration of differences between well- and least-developed networks

Having used survey evidence to establish that one cluster of networks appears to be well-established
and another appears to be less-developed, we briefly explore a range of potential explanatory factors
including the role of local contexts for improvement and networks’ structural and design features.
Although our research design does not support causal inferences, this exploration lays the groundwork
for future research.

The role of local contexts for improvement

Improvement networks are a new organizational form introduced into existing contexts of schools and
districts. We hypothesize that the likelihood of this network structure taking deep root depends on
these local context conditions (Russell et al., 2025, this issue). To explore this, we compared participant
reports about their context conditions in the well-developed and least-developed networks. These
results are presented in Figure 3.

Network members in both clusters report confronting a significant number of challenges with
finding time for participation, receiving the support necessary to do the work, and integrating the
improvement activity into their work. Although the incidence of these challenge reports is somewhat
less in the well-developed networks (i.e., 30% versus 38% in the fewest challenges category), the
differences here are not as large as seen in other network measures. Networked improvement is new

System alignment: district priorities
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System alignment: school priorities
Least Developed Most Developed
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Figure 3. Probability density displays for network challenges and context measures.
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work for all involved. Time is the scarcest resource in schools, and freeing teachers to take up
improvement efforts is challenging (Woulfin & Spitzer, 2023).

In contrast, significant differences emerge between the two clusters on the questions that probed
the alignment of the improvement efforts with district and school priorities. See Figure 3. The
strongest of these differences exist at the school-site level. Only 26% of respondents in well-
developed networks reported concerns here (i.e., responding in the two most negative response
categories). In contrast, in the least-developed networks, over 50% viewed (mis)alignment between
their school’s priorities and their work in the network as a problem. These findings are consistent with
an extensive body of research on how the organization and leadership at a school site affects the uptake
and quality of implementation of reform initiatives (Bryk et al., 2010; Coburn, 2006). Although these
contextual differences are not deterministic of success, this evidence suggests that aspects of context
may well influence the ability of a network to take root in a given setting.

Network structural features

We found differences in several basic network characteristics between the two clusters. See Table 1.
Four out of five networks in the least-developed cluster are focused on instructional improvement; the
fifth network aimed to improve pathways to postsecondary education. Likewise, four of the five least-
developed networks operate in single large urban districts. Although neither of these patterns is
definitive, these results suggest that specific challenges may be associated with launching instruction-
ally focused networks in these contexts.

On average, networks in the most-developed cluster were in operation longer: an average of
4.1 years in the most-developed cluster and 2.9 years in the least-developed cluster. This difference
suggests that catalyzing a well-developed scientific-professional learning community takes time.

There was more hub turnover among the least-developed networks, with the well-developed groups
either having stable hubs (N =3) or some but not significant hub turnover (N = 3). In contrast, only
one of the least-developed networks had stable hub leadership and two experienced high levels of hub
turnover. In fact, one of the least-developed networks experienced an almost complete turnover in the
hub team. Similarly, the well-developed networks had more stability in network members: the well-

Table 1. Structural characteristics of most-developed and least-developed networks.

Member
Imp Type of Hub  Launch Date ~ ~Members Stability ~ Avg. Tenure (Yrs) of Hub
Goal Org (and cohort) in 2023 Districts (%>11yr) 2023 Members Stability
MD1 Early NGO F 2018 (1) 50 Multiple 88% 2.65 Stable
Warning
MD2 Post-Sec NGO F 2019 (1b) 300 Single 63% 1.89 Stable
Match
MD3 Post-Sec IHE F 2018 (1) 200 Multiple 76% 233 Stable
Match
MD4 Instructional NGO F 2020 (2) 60 Multiple 36% 1.66 Some
Turnover
MD5 Instructional District F 2018 (1) 70 Single 68% 2.28 Early
Turnover
(then
Stable)
MD6 Instructional NGO W 2021 (3) 65 Single 90% 2.68 Some
Turnover
LD1  Post-Sec IHE W 2020 (2) 120 Multiple 57% 1.94 Some
Match Turnover
LD2 Instructional NGO F 2020 (2) 40 Single 65% 2.13 Some
Turnover
LD3 Instructional NGO W 2021 (3) 130 Single 80% 2.36 High
Turnover
LD4 Instructional District F 2019 (1b) 120 Single 15% 1.2 High
Turnover

LD5 Instructional NGO W 2022 (2) 60 Single 39% 1.39 Stable
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developed networks averaged 70% of members in 2023 who had participated in the network for more
than one year, while the least-developed networks averaged 51%. The average tenure of network
members in the well-developed was 2.25 years compared to 1.80 years for the least-developed
networks.

No differences between the two clusters, however, were found in terms of the type of hub
organization. All three types of organizations leading NSIs, including system (districts) and nonsystem
actors (e.g., IHEs, NGOs) were found in both clusters.

To more deeply explore differences between the two clusters, we turned to qualitative analysis of
the evidence provided by these networks in their annual reports to the foundation. This analysis
helped us corroborate and illustrate the survey-based differences we identified between the most-and
least-developed networks.

Qualitative evidence lends support to survey-based identification of distinct clusters

As described in our conceptual framework, scientific-professional learning communities include both
technical and social dimensions. Attention to structuring and supporting educator engagement in
disciplined inquiry was common to both the most- and least-developed NSI clusters. Both invested in
the development and use of tools and routines to support member engagement in continuous
improvement processes related to their network aims, often with explicit attention to equity. These
routines included structured inquiry cycles (e.g., Plan-Do-Study-Act cycles) and tools to scaffold
engagement in cycles (e.g., workbooks, data collection templates, etc.), as well as attention to team
processes that supported collaborative continuous improvement (e.g., protocols to guide conversa-
tions about data from improvement cycles). However, analyses of annual progress reports generated
evidence that the well-developed networks in our sample exemplified greater attention to the integra-
tion of both technical and social processes around a shared working theory of improvement, suggest-
ing that members in these NSIs may have experienced deeper supports for collaborative inquiry
processes.

More sophisticated technical supports for improvement

The technical supports that hub leaders built in the most-developed networks were different in three
specific ways from those in the least-developed networks. First, the most-developed networks main-
tained a very specific and iteratively refined working theory to guide their collective efforts. One of the
most-developed NSIs created a visual representation of the “On Track (to Graduation) Roadmap,”
which anchors all work in the network. It illustrates how findings from root cause analysis, the
network’s three change packages, and corresponding interventions all contribute to increases in the
proportion of minoritized students passing courses required for graduation. Three of the least-
developed networks struggled to focus their work on specific processes or drivers associated with
a targeted improvement aim. One of the least-developed NSIs shifted the focus of their improvement
work entirely in its third year.

Second, the most-developed networks invested in the development and use of measures and/or
data tracking platforms aligned to their working theory that enabled improvement teams to
efficiently access evidence needed to engage in rigorous testing of practice changes. One network
developed a college access dashboard that collects data from school portals (e.g., student FAFSA
completion and other steps in the college access process) and a senior exit survey (measuring
student perceptions of progress towards a college ready culture, school-level supports, and
belonging). The network represents these data in ways that allow teams to dynamically track
progress toward their annual aim. In contrast, the least-developed networks struggled to get a data
infrastructure in place that supported team improvement work. For example, one instructional
network took three years to arrive at a common focus for their efforts, which hampered their
ability to identify measures that would be meaningful for all teams to track. Another network
struggled to get access to timely information on students’ post-secondary transition behaviors such
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as enrollment in postsecondary options despite a multiyear effort to form partnerships with local
colleges.

Finally, the most-developed networks introduced systematic methods to consolidate learning from
testing cycles. For example, one NSI systematically visualized school-level trends on their leading
outcome measures, allowing the hub to identify schools that were achieving significantly more positive
results. They then reviewed documentation of these outlier schools’ improvement work and inter-
viewed team members to learn in-depth what they were doing and to identify evidence-supported
practices that could be spread to other schools. Another well-developed network built a routine called
“cycle reviews” to identify learning at the school level and leverage that learning to spread practice
changes throughout the network. In four of the six most-developed networks, hub leaders built
“change packages,” which included an articulated theory of change, aligned change ideas, and
measures for assessing the impact of change ideas. This depth of attention to these key technical
processes was not evident in the least-developed networks’ progress reports.

Greater capacities for social learning

The most-developed networks also displayed evidence of more attention to the social processes that
support networked improvement than those in the least-developed cluster. One of the most-developed
networks created affinity groups focused on specific components of their literacy achievement
problem: improvement leads from multiple schools met weekly with their affinity groups to reflect
on data collected through testing of practice changes in their respective schools. Other well-developed
networks invested in the ongoing refinement of the collaborative routines within school-based teams.
For example, in one NSI, improvement coaches from the hub conducted formative assessments of
improvement team inquiry cycles and intervened to increase the quality of inquiry processes.

Progress reports indicate many of the NSIs in both clusters faced challenges convening network
members, particularly in the COVID-19 context. However, some NSIs had better strategies to mitigate
these challenges. For example, one of the least-developed networks reported they were finding it
challenging to get improvement teams to meet due to staffing shortages that forced teachers to
substitute for other teachers during their planning periods (when teachers would typically engage in
collaborative improvement work). Some NSIs found ways to continue to meet despite these chal-
lenges. For example, one well-developed NSI working with schools in multiple districts adapted their
strategy from holding a full network-wide convening twice a year to multiple convenings with subsets
of districts. Another well-developed network hub redesigned their planned engagement with schools,
realigning time allocated to site visits and face-to-face convenings toward a design for “interaction and
tight facilitation in the on-line context.”

The most-developed networks had intentionally designed coaching systems: hub staff designated as
“improvement coaches” provided job-embedded supports to educators. For example, coaches sup-
ported schools in scaffolded improvement projects. Although the hubs of many of the least-developed
networks had designated coaches, each struggled due to issues such as coach turnover, capacity, or late
implementation of coaching. Several of the least-developed networks struggled to recruit sufficient
improvement coaches to support schools. Most significantly, one of the least-developed networks lost
all of their core staff except two coaches in the third year of operation; as a result, a hub member wrote
that the fourth year of operation felt like, “a second Year 1 of the project—a restart.”

Balancing standardized processes and individual agency

A final way the two clusters varied was in the ways they sought to balance standardized processes and
individual agency. Members of a scientific-professional learning community are working together to
solve a shared problem. Working in such a community requires some standardization of work; these
shared routines, tools, and/or structures both support and constrain individual actions. For example,
one well-developed network iteratively refined their “framework for collaborative, continuous
improvement” and related tools used by coaches. They specifically noted that using the model
aimed to reduce variability among coaches with respect to the support they provided to their teams.
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Yet, at the same time, school-based teams were able to exert agency in the continuous improvement
process by setting their own annual improvement priorities and selecting practice changes to test that
aligned to these aims.

One of the well-developed networks referred to moving toward “tighter team cycles of inquiry” to
advance quality disciplined inquiries, while at the same time allowing teams to select from an
improvement menu that included possible practice changes. In another well-developed network,
members’ open-ended survey responses highlighted both the value of the structure the network
provided and the individual agency afforded:

This careful measurement of intervention practice is rare outside the network, and it’s exciting to me that because
we’ve participated in it in such a structured, disciplined way, it is beginning to become a habit of mind.

I value having a voice and being treated as a professional.

I valued working with a group of people who are committed to elevating teacher voice and learning from the many
different contexts in which teaching is done. I appreciate all of the effort that goes into learning how change can
happen in real classrooms instead of it being mandated from above.

Attention to both structured collective activity and individual agency was also represented in the
way well-developed networks designed for social interaction. For example, hub leaders in one
well-developed network created opportunity for choice within a defined structure during
convenings:

One of the deliberate design decisions of the network this year was to incorporate more cross school collaboration . ..
participants opted into one of the four change ideas (assessment and data review, equitable grading, student voice,
EL supports), and they explored resources on the idea and shared approaches.

In the least-developed networks, our findings suggest that network hubs may have either
provided too much structure, contributing to limited participant buy-in or commitment, or too
little structure, contributing an idiosyncratic character to the work. Network members’ open-
ended survey responses in the least-developed networks surfaced challenges associated with too
little structure, such as:

Please train us in a few change ideas, then we can choose what we want to try. There is too much ambiguity in the
process.

Give ideas that work instead of us brainstorming all the time. Get ideas on how to involve parents, help parents
complete their FAFSA, educate parents more.

The meetings do not feel productive and are very indecisive. I feel more confused and don’t feel it’s a productive use
of my time.

In other least-developed networks, the responses suggested too much structure:

We felt stymied at times by the “official” (improvement) cycles.

This work takes a considerable amount of time and isn’t very flexible in terms of specific protocols. This makes it very
challenging to implement the work in a way that feels meaningful.

I am not convinced that the structure and actual logistics of this network facilitated this best practice in
a meaningful way. Often it felt like having to complete the to-dos and deadlines actually interrupted our flow of
instruction.

I feel the overall premise of the work is slightly flawed in the sense that conversations continually moved toward
a best practice that we could implement widely, while I feel that by definition the practice we were using needed to
evolve continually based on varying circumstances.
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Discussion

The NSI initiative offered an exceptional opportunity to explore the development of improvement
networks given the number of networks formed, the diversity of contexts involved, and the natural
variation that emerged in the uptake of the Networked Improvement Community (NIC) concept. The
INHD Framework (Russell et al., 2025, this issue), anchored in the notion of a scientific-professional
learning community, enabled us to systematically examine the diversity in enactments displayed by
these networks in practice. This descriptive information represents an important contribution to
research on improvement networks, which to date has lacked detail as to how improvement networks
operate (Poortman et al., 2022).

Our analysis of survey data identified six NSIs whose members offered consistently positive reports
about the improvement practices and beliefs operating in their networks. This pattern of responses
suggests that well-formed intentional communities have emerged in these networks. Identification of
these NSIs as well developed was further corroborated by qualitative evidence suggesting these
networks provided deeper supports for their members to engage in collaborative improvement work.

In contrast, there were five NSIs in the initiative that appear significantly less developed. Their
members offered much more varied reports and, on average, weaker responses. Qualitative evidence
indicates that these least-developed networks faced continuing challenges with the launch of their
networks. Although well-developed networks confronted many of these same challenges, they were
able to take more effective action to mitigate them. Notably, four of the least-developed NSIs aimed to
catalyze instructional improvement and operated in large urban school districts. This finding is
consistent with prior research that documents special challenges associated with launching large-
scale change efforts on complex problems in the turbulent environments typically found in such
district settings (Yurkofsky, 2022).

Taken together, these findings suggest the INHD Survey is useful for distinguishing between
networks that are operating in more- or less-accord with the principles of a scientific-professional
learning community.

Our exploration of factors associated with variation between the well-developed and least-
developed networks is helpful in validating, corroborating, and exemplifying the survey results and
lays the groundwork for future research. First, our findings suggest that catalyzing a vital scientific-
professional learning community in education requires intentionally designed technical processes
embedded in a social organization that coordinates the collective action of professionals. There is
evidence that both clusters of networks were taking action to structure the technical processes and
social connections theorized to support networked improvement. However, we found that the most-
developed networks had achieved a deeper level of technical and social supports. Key components of
this support include aligning continuous improvement work with an articulated theory of improve-
ment and providing effective job embedded supports, such as coaching, for learning how to utilize
continuous improvement approaches. These emerging findings begin to give a more nuanced
descriptive portrait of the domains of effort we describe in the INHD Framework (Russell et al.,
2025, this issue) and are consistent with prior research on the importance of coherence in school
change efforts (Cobb et al., 2020; Fullan & Quinn, 2016; Honig & Hatch, 2004) and the power of
coaching to support continuous improvement (Russell et al., 2020; Woulfin et al., 2023). The field
would benefit from in-depth case studies that explore how hub leaders bring the core dimensions of
the framework to life.

Second, our findings further suggest that when hub leaders are managing interdependent social and
technical processes, challenges emerge in balancing the structure needed to socialize educators into
new modes of collaborative problem solving and the agency necessary to foster educator motivation
and commitment. Hub leaders in the NSI initiative varied in their capacity to manage this dialectic.
The tension between structure and agency is consistent with prior research on network governance
and operation. For example, Greany and Kamp (2022) note that networks enact governance and
management structures to support network operations, but caution that these structures may
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influence the extent that network members feel ownership for the work. Citing Hargreaves et al. (2015)
and McCarthy et al. (2004), they observe that protocols and routines intended to support network
impact need to be enacted in ways that prevent pushing the network toward “rule following” (p. 19).
Our qualitative findings extend the INHD Framework by positing the need to jointly support the
strategic management of structure and agency as a key dynamic in hub leadership, again a fruitful area
for further investigation.

Third, an unexpected finding was that members in well-developed networks did not consistently
experience more frequent and positive interactions within their school improvement teams than peers
in the least-developed networks. This suggests that within-team connections may be harder for
network hubs to influence because these teams are deeply embedded in school and district contexts
and exist largely outside of their direct zone of control. This interpretation is consistent with research
on professional learning networks more broadly that finds that school context factors, such as school
leadership, shape the quality of team connections (Poortman et al., 2022). Further exploration is
needed to better understand the challenges associated with catalyzing and sustaining vital school
teams.

In this first look at a relatively large sample of improvement networks, we aimed to posit potential
contributors and barriers to network development that can be explored further in subsequent research.
The nature of our data sources affords both opportunities and limitations. The INHD Survey (Bryk et
al., 2025, this issue) offers a first of its kind comprehensive assessment of the experiences of network
members in a large sample of improvement networks. As an evidence source, the survey provides
insight into the variable perceptions of network members regarding the functioning of their networks.
Our qualitative exploration of network programmatic actions is based largely on documents written by
hub leaders in their reports to a funder. Given the purpose of the documents, we worried at the outset
that these accounts might offer a sanitized account of network activities. However, given that survey-
based reports from members align substantively with these field-based records, this lends credence to
a claim that meaningful differences operated in the work lives of members in these two different
groups of networks.

In conclusion, this investigation adds new evidence to an emerging research base on the promise
and challenges involved in forming educational improvement networks. Having established that the
INHD Framework and Survey help us to see variability in the extent to which networks are operating
in accordance with the principles of a scientific-professional learning community, an important next
phase is to explore how patterns in network health and development are associated with valued
outcomes, including members’ perceptions of participation benefits and ultimately impacts on
students.
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