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Helping school leaders see
variation and build the capability
to improve complex systems

Mary-Louise Leger* and Louis M. Gomez

School of Education and Information Studies, University of California, Los Angeles, CA, United States

This study investigates how educational leaders within a research-practice
partnership used improvement science thinking and tools to address declining
attendance rates following the COVID-19 pandemic. Utilizing time-series data
and run charts, central office leaders and school administrators visualized
system performance, allowing them to see variations and patterns over time.
The partnership’s focus on variation helped leaders challenge their initial biases,
leading to a more accurate understanding of the factors driving attendance
improvement. Cypress Elementary, identified as a positive outlier, demonstrated
that small-scale, context-specific interventions, including personalized outreach
and incentives, played a crucial role in enhancing attendance. The study also
highlights the importance of building leadership capability to interpret data
effectively and implement sustainable, locally relevant solutions. Through this
process, leaders developed greater proficiency in diagnosing system-level issues
and enacting systemic improvements, contributing to the broader literature
on data-driven decision-making, sensemaking, and educational equity. This
research demonstrates how improvement science can support leaders in
understanding data more clearly and building their capacity to lead system-
wide improvements.
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Introduction

The contemporary educational landscape is marked by a robust national discourse
around data-driven decision-making. However, despite the widespread availability of
data and a desire among practitioners to leverage it for systems improvement, there is
evidence suggesting that educators struggle to effectively interpret and utilize available
data (Bertrand and Marsh, 2015). One explanation why practitioners may struggle in
using data to drive school improvement comes from research on attribution theory and
sensemaking (Marsh, 2012; Weick, 1995). This scholarship underscores the influence of
personal beliefs and biases on data interpretation. It suggests that educators often view
data through a lens shaped by their existing beliefs, leading to confirmation biases that
can undermine efforts to change practices and improve systems (Bertrand and Marsh,
2015; Coburn, 2001). These cognitive and social processes can constrain well-intentioned
efforts to use data for improvement. For example, teachers may attribute low student test
scores to various causes, including prior instruction (Datnow et al., 2012) or perceived
student deficits (Schildkamp and Kuiper, 2010). In turn, how practitioners attribute
causality may have implications for how teachers use data and may limit their ability to
glean new insights or effectively plan for improvement (Jussim and Harber, 2005;
Schildkamp and Kuiper, 2010).
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To build the capacity for genuine and sustainable improvement,
educators need methods that enable them to use data effectively and
understand the systems in which they practice. Such methods should
mitigate the natural biases exerted by personal beliefs and experiences,
which can often limit data interpretation and constrain new insights.
Previous approaches to addressing this challenge include blinded data
analysis (Malouff and Thorsteinsson, 2016), collaborative data inquiry
teams (Wayman et al., 2017), and protocols for data interpretation,
such as Data Wise (Boudett et al., 2008).

This study uses a case study methodology to examine how
educational leaders engaged in an improvement science-focused
research-practice partnership identified and addressed variation in
attendance outcomes. Improvement science provides a structured
approach to tackling complex educational challenges by emphasizing
iterative learning and system-level change. While the six core
principles of improvement science (Bryk et al., 2015) serve as its
conceptual foundation, their enactment varies in practice (Lewis,
2015). Typically, improvement science-informed initiatives involve
practitioners defining a problem of practice and using iterative data
collection to analyze and address it (Hinnant-Crawford, 2020).

This research effort was guided by the overarching question:
How can improvement science-informed inquiry build local
capability to understand and address educational systems?
We describe a partnership that brought together educational and
researchers in a collaborative effort to use run charts to visualize
time series data. Using these visualizations, we analyzed
attendance trends, which had declined during COVID-19 and had
yet to return to pre-pandemic levels. In addition to using
improvement science and the structured methods it provides for
analyzing system variation, we bring a capability perspective (Sen,
1992; Nussbaum, 2006) to the analysis we offer here. Capability
offers a perspective on how leaders develop the agency and
capacity to enact data-driven change that aims toward
sustainability. By integrating these perspectives, this study
investigates not only how improvement science can enhance
leaders’ ability to interpret data but also how it characterizes their
ability to define and pursue school improvement in locally
meaningful ways.

The work aligned closely with two of the six key principles of
improvement science: (1) “Variation in performance is the core
problem to address,” which emphasizes examining differences in
outcomes and processes to define problems and monitor, and (2)
“See the system producing the current outcomes,” which
encourages system-level thinking to address root causes rather
than symptoms. Our findings demonstrate that improvement
science tools—run charts in particular—offered educational
leaders novel ways to see and interpret their data and understand
it systematically. We demonstrate how improvement thinking
helped to build the local capability of leaders to pursue
improvement that aligns with their values and goals (Sen, 1992).

Through this partnership, leaders further developed their
capability to understand and address the system producing low
attendance outcomes in context-responsive and locally meaningful
ways. This work contributes to the growing body of literature on
data-driven decision-making, attribution theory, and sensemaking
in education. By showcasing one such application of improvement
science, we highlight the potential of this approach to drive
meaningful and sustainable improvements in schools.
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Attendance improvement at the nexus
of attribution, sensemaking, and
capability building

Data-driven decision-making through the
lens of attribution and sensemaking theory

Attribution theory and Sensemaking theory suggest that educators
often interpret data through the lens of their personal beliefs, leading
to a confirmation bias that can undermine efforts to change practices
and improve systems (Bertrand and Marsh, 2015). Attribution theory
suggests that the way individuals explain the causes of observed
outcomes influences their motivation and actions to address those
outcomes (Schildkamp and Kuiper, 2010; Seifert, 2004). For example,
if teachers attribute poor student performance to external factors such
as student deficits that are immutable, rather than malleable growth
areas, they may feel less motivated to change their instructional
practices (Jussim and Harber, 2005). Further, if they see schooling
outcomes as a result of their own instructional methods, practitioners
are more likely to engage in efforts to improve their teaching (Datnow
etal., 2012).

Sensemaking this
emphasizing how individuals construct meaning from their

theory complements assertion by
experiences, filtering information through existing beliefs and
knowledge, which can lead to varied interpretations and actions
even when faced with the same data (Weick, 1995; Spillane et al.,
2002). While some research points to the potential of data to
inform and shape practices substantively (Hamilton et al., 2009),
other studies show that teachers may not significantly alter their
practice based on data (Ikemoto and Marsh, 2007). One reason for
this discrepancy hinges on how practitioners interpret data. As
practitioners encounter data, their sensemaking is influenced by
their mental models and frames of understanding, which are
deeply embedded in prior experience and often lead to biased
interpretations of data rather than straightforward assessment and
application of data (Weick, 1995; Spillane and Miele, 2007). At
base, it follows that practitioners’ ability to use data to glean new
insights for improvement can be influenced or constrained by prior
knowledge, beliefs, and values (Coburn, 2001; Marsh, 2012). In
this study, we explore the possibility that improvement science
thinking and the tools associated with it can interrupt the impact
of prior experience and ongoing bias on seeing current reality. In
the case of attendance, these tools may provide a lens to see
attendance as connected to a multifaceted systemic complex,
including poverty, health disparities, transportation issues, and
school climate (Chang et al., 2018; Hofferth et al., 2001; Kearney,
2008). School leaders, for example, might attribute persistent
absenteeism to family disengagement while overlooking how rigid
schedules, limited transportation, or exclusionary disciplinary
practices may be contributing factors (Childs and Grooms, 2017;
Moonie et al., 2008; Teasley, 2004). In turn, these leaders may
be more likely to adopt punitive attendance policies that
unintentionally reinforce absenteeism by alienating students and
families rather than addressing root causes (Teasley, 2004;
Monahan et al., 2014). Attribution and sensemaking theory may
help to illuminate how explanations such as these can limit schools’
ability to design effective interventions (e.g., Grooms and
Bohorquez, 2022).
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Improving schools through seeing the
system and attending to variation

Improvement science has gained prominence as a structured
framework for navigating the complexities of school improvement.
While encompassing various approaches—such as engagement in
Networked Improvement Communities (Dolle et al., 2013) and
iterative Plan-Do-Study-Act cycles (Tichnor-Wagner et al., 2017)—its
foundation rests on six core principles that guide the development,
testing, implementation, and dissemination of change (Bryk et al,,
2015). These principles, outlined in Table 1, provide a systematic
approach to addressing persistent challenges in education. This study
draws on all six principles but focuses particularly on the second and
third, which are central to enhancing leaders’ ability to engage in data-
driven inquiry for systemic improvement. Principle #2 underscores
the importance of examining variation in outcomes and processes to
accurately define problems and track progress, while Principle #3
promotes a systems-thinking perspective that seeks to identify and
address root causes rather than surface-level symptoms. Together,
these principles “suggest” that improving schools requires seeing the
current system that produces unwanted variability in educational
outcomes (Bryk et al., 2015; Senge, 2006; Shaked and Schechter, 2014).

By understanding a system performances complex and
interconnected nature, educators and administrators can make more
informed decisions that address root causes rather than just symptoms.
This perspective helps identify systemic barriers that may be invisible
when focusing solely on individual components or symptomatic events
that can be driven by views of outcomes that are clouded by prior
knowledge (Arnold and Wade, 2015; Sterman, 2000). By considering the
broader system and its interconnected components, school leaders may
be able to expand the number of choices, identify possible consequences
of various alternatives, and seek and analyze relevant information that
leads to meaningful improvements (Holmes et al., 2012; Tejeda and
Ferreira, 2014; Maitlis and Christianson, 2014; Smerek, 2011).

TABLE 1 Principles of educational improvement science.

1. Make the work problem-specific Engage those experiencing the problem

and user-centered in collaboratively defining challenges and

setting specific aims.

2. Variation in performance is the Examine differences in outcomes and

core problem to address processes to monitor progress and

address disparities.

3. See the system producing the Use systems thinking to address root

current outcomes causes rather than symptoms.

4. We cannot improve at scale what Select and track improvement measures

we cannot measure to assess the effectiveness of potential

solutions.

5. Anchor improvement in Implement iterative cycles of action and

disciplined inquiry reflection to test interventions, study

their impact, and refine strategies.

6. Accelerate improvements through Leverage collective wisdom by fostering

networked communities collaborative learning communities to
drive improvement efforts.

Adapted from Learning to Improve by Bryk et al. (2015) and LeMahieu et al. (2015).
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By paying attention to variability in system performance across
different groups of students, teachers, and schools, educators can
gain valuable clarity into what contributes to success or failure in
different contexts (Bryk et al., 2015). Time-series data is particularly
valuable in this regard, as it allows educators to track performance
over time, revealing trends that may not be visible in static data
snapshots. The dynamic nature of time-series data may help
counterbalance the natural limitations in human attributional
abilities by showing the progression of changes, thus helping
practitioners differentiate between isolated events and long-term
patterns (Lewis, 2015; Yeager et al., 2013). Moreover, time-series
representations allow for more effective identification of outliers—
those performing significantly better (positive outliers) or worse
(negative outliers) than their peers under comparable conditions.
Positive outliers offer insights into areas of exceptional performance,
which may illuminate underlying practices or strategies contributing
to success, while negative outliers highlight specific areas of concern
requiring targeted intervention (Durd and Singhal, 2009; Pascale
etal,, 2010). By leveraging time series data to identify these outliers
and understand what is working, for whom, and under what
conditions (Bryk et al., 2015), we can mitigate the influence of
personal biases or preconceived notions when evaluating
performance outcomes. Examining both positive and negative
outliers can thus provide a deeper understanding of the factors
driving both high and low performance, fostering the development
of improvement theories to guide future actions.

Several improvement science tools can help educational leaders
use time series data to better understand their systems and to detect
outliers. For example, run charts plot data points over a period,
helping identify trends and patterns that may go unnoticed (Langley,
2009; Grunow et al., 2024). Run charts reveal changes in system
performance over time, enabling educators to monitor the
effectiveness of interventions and make necessary adjustments.
Control charts are similar to run charts, except they include control
limits, typically set 2-3 standard deviations above the average, that are
useful in detecting kinds of variation (Langley, 2009; Grunow et al.,
2024). By visualizing patterns of variation over time, these tools can
help leaders see the system, confront their preconceptions, and
identify both positive trends and areas of concern.

The capability approach: origins and
applications to school improvement

The capability approach, conceptualized by Sen (1992) and
Nussbaum (2006), is a theoretical framework that focuses on the
development of human wellbeing shaped by the freedoms
individuals have to pursue their own values and interests. Originally
formulated in the context of economic development, the approach
challenges conventional measures of progress, arguing that
development should be assessed not solely by wealth or material
resources but by the real opportunities individuals have to achieve
their aspirations. The capability approach sees true wellbeing as not
merely the attainment of specific outcomes but the freedom to
choose and pursue those outcomes in ways that are meaningful to
individuals and their communities.

At the core of the capability approach are three interrelated
concepts: functionings, capabilities, and agency. Functionings refer
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to actual achievements—such as being healthy, participating in
education, or engaging in civic life (Sen, 1985). Capabilities, on the
other hand, represent the set of real opportunities available to an
individual or community—the substantive freedoms they have to
achieve functionings they value (Sen, 1985; Sen, 1992). This
distinction highlights that true wellbeing is not just about achieving
specific outcomes but also having the freedom to choose and pursue
those outcomes. Agency, the third pillar of the capability approach,
refers to individuals’ and collectives’ ability to shape their own
futures. Sen (1999) argues that development efforts should not dictate
what people ought to value but should instead create conditions that
enable them to define and pursue their own valued goals.

Though originally developed within the field of economics, the
capability approach has been applied to education and school
improvement. Scholars have drawn parallels between the approach’s
emphasis on expanding individual freedoms and the role of education in
fostering human potential (Toson et al., 2013). Hart (2012), for instance,
proposed the capability approach as a leadership framework that guides
educational institutions in expanding students’ opportunities to lead lives
they have reason to value. When applied to school improvement, this
perspective shifts the focus beyond providing resources and interventions
to designing educational systems that genuinely expand the freedoms
and opportunities of students and educators.

From this standpoint, effective school improvement is not merely
about achieving better academic outcomes but about ensuring that
students, practitioners, and communities have the real ability to pursue
educational and professional trajectories that are both locally and
globally meaningful. Educational wellbeing should not be imposed by
externally defined measures of success but should empower individuals
to make decisions about the kind oflife they value, while simultaneously
removing systemic barriers that constrain their agency (Gutiérrez,
2016). In their discussion of how school improvement can accomplish
meaningful equity, Eddy-Spicer and Gomez (2022) extend this
argument to the capability framework, writing that “the ability of
education to give students access to the knowledge, tools, and routines,
together with productive peer relationships that enable the exploration
of on€’s capabilities to the fullest, to realize the unfettered prospect of
translating capabilities (what we value and can expect to attain) into
functionings (what we are currently doing) offers a benchmark for
strong equity in education” (p. 93).

When we couple capability and improvement, we must
necessarily adopt a more comprehensive and community-driven
view of what constitutes educational success. This perspective
demands that improvement efforts make space for the agency of
local actors, particularly those in historically marginalized
communities, ensuring that both the goals of improvement and the
knowledge systems embedded within it are locally meaningful.
Conceptualizing school improvement as capability building attunes
us to the ways that improvers design school improvement that
offers communities “the freedom to choose one kind of life rather
than another” (Sen, 1992, p. 77), both in the outcomes it sets out to
achieve and the processes by which those outcomes are realized.

Attendance challenges in COVID-19 and
beyond

The COVID-19 pandemic exacerbated attendance challenges
nationwide, making it critical to examine strategies that support
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student attendance (Liu, 2022; Darling-Aduana et al., 2022). In 2020,
one in four American students was chronically absent (Santibafiez and
Guarino, 2021), and in the years that followed, many districts
continued to report thousands of missing students, even after
accounting for alternative schooling options (Musaddiq et al., 2022).
Poor attendance is strongly linked to adverse outcomes, including
lower achievement, increased dropout rates, unemployment, and
mental health challenges (Egger et al., 2003; Kearney and Graczyk,
2014). Conversely, a growing body of research suggests that sustained
improvements in attendance contribute to higher academic
achievement, stronger relationships with teachers and peers, on-time
graduation, and greater postsecondary success (Gottfried, 2019;
Ready, 2010; Balfanz and Byrnes, 2012). Additionally, improving
attendance can create a reinforcing cycle of engagement: as students
attend more regularly, they receive more instructional time, build
stronger social connections, and develop a greater sense of belonging
in school—factors that, in turn, further reduce absenteeism (Wang
and Dishion, 2012). Given these benefits, improving attendance is not
just a matter of increasing seat time but a potentially critical lever for
enhancing student learning, engagement, and overall wellbeing.

One challenge lies in how attendance data is measured and
interpreted. Chronic absenteeism is defined as missing at least 15
school days or missing 10% or more of school days in one academic
year (U.S. Department of Education, Office of Civil Rights, 2016).
Therefore, chronic absenteeism rates provide insight into which
students are missing excessive school days but offer a limited
understanding of broader school-wide attendance trends (Liu, 2022).
In contrast, Average Daily Attendance (ADA) captures the proportion
of students present on a given day but can mask chronic absenteeism
problems by averaging attendance across all students (Chang and
Romero, 2008; Nauer, 2016).

Both measures have limitations. Chronic absenteeism, often
driven by external factors like health challenges and housing instability
(Gee, 2018), may not be immediately responsive to school-based
interventions. Moreover, using fixed cutoffs (e.g., 10% of instructional
days missed) can obscure disparities among student groups and
exclude students just below the threshold from needed interventions
(Kearney, 2021). Meanwhile, ADA, though useful for monitoring
school-wide attendance patterns, does not distinguish between
students with sporadic absences and those experiencing persistent
disengagement (Balfanz and Byrnes, 2012).

Given these limitations of both ADA and chronic absenteeism,
perhaps the best way to distinguish the use of these measures is
through the problems they attune us to addressing. In this study,
we focus on how leveraging ADA as a continuous measure can help
practitioners better track attendance patterns, assess the impact of
interventions, and design targeted strategies for improvement. This is
an important goal, given that studies suggest that even small,
consistent increases in attendance yield cumulative benefits,
improving learning outcomes and overall school climate (Wang and
Dishion, 2012). Time series analysis can be helpful for presenting and
analyzing ADA (Koopmans, 2011). Conventional attendance
measures are often static snapshots, failing to provide limited insight
into a school’s effectiveness in fostering student attendance (Liu,
2022). Moreover, research suggests that attendance rates often vary
widely between schools and remain relatively stable over time (Liu,
2022). Little research explores the root causes of variation between
peer-alike schools or how positive outlier schools are able to intervene
in ways that produce drastic improvements. This study contributes to
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this ongoing dialogue by examining how improvement science
methods and time-series visualizations can help educational leaders
make sense of attendance data, enabling context-responsive
interventions and learning for ongoing improvement.

Methods

This research employed a case study approach (Flyvbjerg, 2011)
to capture the complexity of one research-practice partnership’s efforts
to improve attendance, provide a detailed understanding of the
context, and facilitate the exploration of capability building within
the organization.

Description of network

The partnership explored in this paper was a collaborative effort
between two researchers, who specialize in improvement science
methods, and a group of leaders from the Southwest Schools Network
(referred to hereafter as the Network), a non-profit organization
dedicated to transforming some of the highest-need schools in
Metropolitan School District. Metropolitan School District is one of
the largest school districts in the country. The Network leadership was
particularly interested in addressing a critical challenge: improving
student attendance across their network of schools. Like many schools
across the country, the schools within the Network experienced a
significant decline in attendance during the COVID-19 pandemic. As
the Network returned to fully in-person instruction in the 2021-2022
school year (SY22), the focus shifted to getting students back in school
and raising attendance rates to or above pre-pandemic levels. However,
despite their efforts, they faced ongoing struggles in achieving these
goals. Network leaders brought this issue directly to the research team,
framing the partnership’s initial focus on strategies to improve
attendance through collaborative, data-driven inquiry.

In December 2022, the partnership embarked on a journey to
explore how improvement science tools could provide new insights
into boosting attendance outcomes in Network schools. The objectives
of this collaboration were to (1) Produce a new understanding of the
system that drives attendance outcomes in Network schools, (2)
Identify positive outlier schools and contexts that have sustainably
increased student attendance, particularly for at-risk student
subgroups, (3) Understand the actions, routines, and structures that
support or challenge positive attendance outcomes, (4) Offer
implications and strategies for improving attendance outcomes across
the entire network of Network schools.

This partnership convened regularly over the next 2 years to
visualize, analyze, and use data to inform their learning for
improvement. During the period of the collaboration between the
Network and researchers there were approximately 15 meetings. This
collaboration exemplified a data-driven, inquiry-based approach to
addressing complex challenges in education, demonstrating the
potential of improvement science to foster meaningful and sustainable
change in school attendance practices. Through this process, the
group identified several schools within the network as positive outliers
due to their consistently strong attendance performance relative to
other schools in the Network. As we discuss in our findings, they
chose to conduct a focus group at one such school, Cypress
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to better
improving attendance.

Elementary, develop a theory and plan for

Our methodological approach was grounded in improvement
science and collaborative inquiry frameworks, emphasizing data-
driven decision-making to enhance school attendance outcomes
(Bryk et al., 2015; Honig, 2012). Improvement science principles
guided the collection and interpretation of run chart data, enabling us
to visualize attendance trends and identify performance patterns over
time. This approach supported the development of data-informed
theories about what drives improvements in student attendance.
Leadership discussions were analyzed through the lens of sensemaking
theory, focusing on how school leaders interpret data to inform
decisions (Weick, 1995). Collaborative meetings functioned as
structured learning environments where team members critically
examined data, surfaced assumptions, and adjusted their strategies
through iterative cycles of inquiry. This continuous refinement process
aligned with improvement science’s emphasis on using empirical
evidence to guide system-level change. Together, these theoretical
perspectives framed our investigation of how educational leaders
engage in data-driven learning and adaptive problem-solving within
a complex organizational setting.

Data sources and theoretical
underpinnings of data use

This study engaged in conversational inquiry using a qualitative
data approach to examine how improvement science tools and
practices shaped leaders’ ability to interpret attendance data, identify
challenges, and develop strategies for improvement. Specifically, data
collection aimed to capture collaborative learning processes, shifts in
leader thinking, and the site-specific practices at one positive outlier
school, Cypress Elementary.

Data were collected over a two-year research partnership between
Network leaders and university-based researchers. The process
unfolded in two phases. The first phase focused on 15 structured
meetings between Network leaders and researchers, designed to
facilitate data-driven inquiry and improvement planning. The
meetings were guided by routines that disciplined collaborative
practice. We aimed to have all team members contribute insights and
perspectives to shape the data and to inform the analysis. The
following collaborative guideposts centered the discussions to make
assumptions about the Network and its systems more visible. Each
meeting was guided by (1) concrete agendas that were explicitly
connected to attendance as the problem of practice. Agendas specified
focal questions for each meeting and emphasized which data sources
and data foci would be under discussion; (2) the meetings sought to
document the sense-making and conclusions that resulted from
discussions and to document critical analysis; (3) data-driven
discussions were grounded in quantitative and qualitative data analysis
and problem-solving, such as the content of metrics, surveys plans,
performance reports, or research findings; (4) iterative feedback loops
were used to refine data analysis procedures. Continuous learning was
a hallmark of the process.

During these meetings, participants collaboratively analyzed
student attendance data, developed improvement theories, and refined
action plans. Guided by detailed agendas, these discussions centered
on attendance challenges and relied heavily on time-series data
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visualized through run charts tracking average daily attendance
(ADA) trends across Network schools. By analyzing attendance
patterns from three academic years (SY18-19, SY21-22, and SY22-23),
the team identified positive outlier schools and emerging trends
warranting deeper investigation. Discussions were audio-recorded
when feasible and supplemented by field notes when recordings were
not possible, ensuring a robust qualitative dataset.

The second phase involved a site visit and focus group at
Cypress Elementary, a school with consistently strong attendance
outcomes. This focus group—comprising school leaders, teachers,
and support staff—provided rich contextual insights into the
school’s attendance practices and systems. This exploration of local
strategies complemented the systemic-level learning from the
structured meetings, offering a multi-level perspective on
attendance improvement.

To further strengthen the analysis, additional data sources
included analytic memos maintained by the research team to track
emerging themes and hypotheses, as well as internal Network
documents such as school policies, performance reports, and meeting
agendas. Together, these multiple data streams provided a
comprehensive view of how data-driven strategies were developed,
tested, and refined throughout the partnership.

Time series data collection and analysis

Improvement Science tools and principles have helped schools,
districts, and other educational institutions improve student outcomes
(Grunow et al,, 2024). In this project, we visualized attendance
performance in Network schools using run charts. Run charts are
graphical representations of data plotted over time, serving as a crucial
tool in assessing the effectiveness of changes within a system. Since
improvement is a process that unfolds gradually, tracking data over
time is essential for determining whether genuine and sustainable
improvement has occurred. By visualizing patterns, run charts enable
teams to observe how changes impact performance, providing insights
into whether those changes have led to meaningful improvements
(Langley, 2009).

We used data from 3 years of attendance data at Network Schools to
make the run charts. This included the year before COVID-19 (SY18-19)
and the 2 years following in-person learning (SY21-22, SY22-23). We did
not include years SY19-20 and SY20-21 because of issues related to collecting
reliable attendance associated with the virtual and hybrid learning wrought
by COVID-19. Each dataset contained a wide variety of data elements.
However, for data visualization, we visualized average daily attendance
(ADA) on the X-axis aggregated by week for the duration of the school year
on the Y-axis. Given the substantial differences in attendance patterns and
causes between the Elementary and Middle/High levels, we explored these
school levels separately. This yielded two charts: one for elementary schools
and one for schools in the upper levels. For each year, we therefore created
two dashboards that visualized time-series trends in daily average attendance
for the Network. However, the work of the partnership mostly focused on
interpreting, analyzing, and using the run charts from SY22-23. Figures 1, 2
show both charts for SY22-23. In each of the run charts depicted in Figures 1,
2, the colored lines represent schools and it charts their average attendance
rates by week across the 36 weeks of the school year.

We were interested in what we could learn by comparing the
schools’ relative performance and improvement trajectories. The use of
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outliers is one way that improvement scholars have compared relative
performance and used it to understand sources of variation within a
given system (e.g., Pascale et al., 2010). We considered positive outliers
as those with consistently high attendance relative to other Network
schools throughout the school year. We consider negative outliers to
be those with consistently low attendance relative to other partnership
schools throughout the school year. All other schools were considered
middle performers. Table 2 lists all the schools in the Network, as well
as their school level, need status, and performance band.

Qualitative data collection and analysis

In the first phase of the study, data collection focused on Network
leadership and the reflections they shared during meetings. We recorded
our virtual meetings and took field notes. These meetings took place
from December 2022 to January 2024 over the video conferencing. Many
meetings were audio recorded and transcribed. For those that were not
transcribed, rigorous field notes were taken. Transcripts and field notes
from meetings during this time became the main qualitative data source.

During the second phase, we conducted a focus group at one of
the positive outlier schools, Cypress Elementary, in May 2024. The
protocol we used for this meeting is included in Appendix A. This
meeting was audio recorded and transcribed. Interview transcripts
and field notes were then cleaned. Using a priori codes based on our
research questions, the first author coded all transcripts descriptively
in MAXQDA. We used analytic memos to track our thinking and
develop our findings (Miles et al., 2014). Table 3 lists all participants
involved in both components of qualitative analysis, as well as their
role, their sites, and which phase of the study they were involved in.

Findings

In this section, we first explore how Network leaders initially
struggled to see their system with respect to attendance, before
detailing how the improvement methods used within the partnership
then allowed them to better understand the system that produced
attendance patterns. We then describe the learnings these leaders
gained from (1) visualizing the data in time series representations and
(2) interpreting the data with a focus on understanding and addressing
variation catalyzed the design of a focus group at one positive outlier
school. We conclude this section by describing the insights gained
from this focus group.

Leaders’ challenges in interpreting system
performance

Our investigation into attendance outcomes revealed leaders’
initial struggles in predicting school attendance performance. As a
research team, we first engaged the leadership (Ryan, Carter, and
Gisele) in a discussion to identify the factors they believed were
critical to strong attendance systems. We did so because we wanted to
better understand the implicit theories these leaders held about what
constitutes a high-performing attendance school before they made
specific predictions. Leaders can view data in ways that obscure
meaningful patterns. By first eliciting their initial hypotheses, we were
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FIGURE 1
Run chart for student attendance in network elementary schools (2022-2023).
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FIGURE 2
Run chart for student attendance in network middle and high schools (2022-2023).
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TABLE 2 Network schools: outlier status, level, and need status (2022—
2023).

10.3389/feduc.2025.1503871

TABLE 3 Participants.

Name Role Study
School name Level Need status® involvement
Positive outliers Ryan Chief of Schools District Phase 1 and 2
Yy
Maplewood Elementary Elementary Highest Carter Vice President of District Phase 1 and 2
Cypress Elementary Elementary Highest Policy and Planning
Frederick Douglass Middle Highest Ana Director of Data and | District Phase 1 and 2
Middle School Impact
Hollis Middle School Middle Moderate Gisele Director of District Phase 1 and 2
. Operations and
STEM Academy High Lowest
Strategy
Middle performers
Principal of Cypress | Cypress Phase 2
Orchard Street Elementary Highest Elementary
Elementary Sam School
Riverside Elementary Elementary Highest Nolan Assistant Principal Cypress Phase 2
Highland Elementary Elementary High Elementary
Parkview Elementary Elementary High School
Rosa Parks Elementary Elementary Moderate Fred Assistant Principal Cypress Phase 2
School Elementary
School
Langston Hughes College High Highest
and Career Prep Vera Front Office Staff Cypress Phase 2
. i Elementary
Beacon Academy High Highest
School
Chavez Senior High High High
Evelyn Front Office Staff Cypress Phase 2
Negative outliers Elementary
Lincoln Elementary Elementary Highest School
Willowbrook Elementary | Elementary Highest Wwill Communications Cypress Phase 2
Clark Elementary Elementary Highest Manager Elementary
School
Clara Barton Middle Middle Highest choo
School Hector School Operations Cypress Phase 2
As iat El t
Harriet Tubman Senior High Highest ssoctate ementary
. School
High
Lui School Operati C Phase 2
Washington Senior High High High s chool Lperations ypress ase
Associate Elementary
“Need Status refers to a measure used by the local public school district that categorizes School
schools based on more holistic metrics of student need, such as student demographics, choo
suspension rates, and health issue incidence. Principal Supervisor | Cypress Phase 2
for Cypress Elementary
Kat Elementary School School
able to surface Network leaders’ assumptions and highlight how Peyton Attendance and Cypress Phase 2
relying solely on preconceived notions can limit data interpretation. Student Services Elementary
This approach helped to prepare this group of leaders to engage with Counselor School

data more effectively and encouraged them to adopt tools designed to
reveal variation.

Ryan, Carter, and Gisele identified five key categories they
believed
Engagement (FACE), Joyful Learning, Sense of Belonging,

influenced attendance: Family and Community
Attendance/Record Keeping, and Strong, Consistent Leadership.
Based on these categories, they predicted that Maplewood
Elementary, Rosa Parks Elementary, Beacon Academy, Chavez
Senior High, and Washington Senior High would be the strongest
performers. Table 4 depicts their rankings, where X indicates
schools that the group of leaders nominated for high performance
in the category they believed to be predictive of strong attendance.
However, comparing Tables 2-4 reveals a significant discrepancy
between leader predictions and actual attendance data. Table 2

Frontiers in Education

categorizes all schools in the Network by their school level, need
status, and performance band based on actual attendance data.
Table 4, on the other hand, depicts Network leaders’ initial
predictions of high-performing schools based on specific categories
they believed were critical for attendance, such as “Family and
Community Engagement” (FACE) and “Joyful Learning” An “X”
indicates schools nominated by leaders as likely to excel in
those categories.

A comparison of these tables reveals notable discrepancies
between predictions and actual performance. While Maplewood
Elementary aligned with leader expectations, other schools like
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TABLE 4 Leader predictions for attendance performance based on key school categories.

School

learning

Orchard Street Elementary

Joyful

Attendance
record keeping

Sense of
belonging

Strong,
consistent
leadership

Lincoln Elementary

Willowbrook Elementary

Maplewood Elementary X

Cypress Elementary X

Clark Elementary

Carroll Elementary X

Riverside Elementary

Highland Elementary

Parkview Elementary

Rosa Parks Elementary School X

Clara Barton Middle School

MoK WM

Frederick Douglass Middle School

Langston Hughes College and Career Prep

Hollis Middle School

Harriet Tubman Senior High

Beacon Academy

Chavez Senior High X

Washington Senior High

STEM Academy

oI I
>

Cypress Elementary and Frederick Douglass Middle School
significantly outperformed predictions. Conversely, schools such as
Rosa Parks Elementary and Washington Senior High were ranked
highly by leaders in the categories they identified but did not achieve
strong attendance outcomes. These differences highlight how reliance
on static averages and preconceived notions can obscure meaningful
patterns, which improvement science tools, such as time-series data
analysis, helped illuminate.

Moreover, several of the schools indicated to be high performing
in Table 2, such as Cypress Elementary and STEM Academy, were not
widely predicted to excel across these categories by this group of
leaders, indicating that the leaders’ initial assessment overlooked key
elements contributing to effective attendance systems. This
discrepancy suggests that the leaders may hold a weaker understanding
of the indicators that drive strong attendance, indicating that their
theories of improvement around what matters for strong attendance
are not well-developed or consistently applied.

What makes this discrepancy particularly notable is that this
group of leaders had spent considerable time studying attendance data
across their network of schools. Attendance was a core focus of their
regular data dives, yet they frequently analyzed static averages rather
than more granular, time-series data. This tendency toward aggregated
or static views may have led them to develop weaker theories of
attendance improvement and performance, which became evident
when their predictions were misaligned with the actual data. Despite
their belief that the identified categories—such as Joyful Learning and
Sense of Belonging—were strong indicators of attendance
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performance and that the schools they identified illustrated strong
performance in these categories, the actual data suggested greater
learning was needed to understand how such categories could be
recognized, operationalized, and measured within schools.

How did improvement thinking and
improvement methods help leaders see
their system?

After capturing their predictions about which schools would
demonstrate high attendance performance, we then reviewed two run
charts with this group of leaders: one for all elementary schools and
one for all middle schools within their system. These charts visualized
attendance averages by week across the school year, allowing for a
detailed examination of attendance trends and variability. As
we presented the run charts, we highlighted the relative attendance
performance of various schools and their consistency, or lack thereof,
over time. We prompted the leaders to reflect on the surprises that
emerged as they compared time series visualizations to their initial
predictions, asking them to identify new questions and insights about
their perceptions of the data. This process led to three significant
learnings: (1) that their prior theories of attendance and performance
improvement were not adequate to explain system performance, but
could be improved through deeper questioning and analysis, (2) that
system performance demonstrated predictable patterns over the year,
which they could use to proactively design attendance interventions,
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and (3) that prior reliance on static snapshots of chronic absenteeism
had curtailed learning for school and system-wide improvement.
We discuss each finding below.

Re-evaluating and re-building theories of
attendance improvement

In examining time series visualizations of attendance data and
applying improvement science commitments to exploring variation,
Network leaders began to realize that their existing theories of
improvement for predicting high attendance performance were not as
robust as they had assumed. By juxtaposing their predictions with
actual performance data, it became evident that they had failed to
accurately identify several schools—Cypress, Frederick Douglass, and
Hollis—as relative positive outliers in attendance. These schools
consistently outperformed their grade-level peers, making them
valuable cases for deeper analysis.

The process of comparing predictions to actual time series
performance sparked an interest among the leaders in understanding
what contributed to the unexpected success of schools like Cypress
and Frederick Douglass. This curiosity led them to reconsider their
initial assumptions and explore new factors that might explain high
attendance rates. They began to hypothesize about the role of student
body size, resource allocation, and specific school practices, such as
personalized outreach to students and creative transportation
solutions. For example, when asked what she believed contributed
to Cypress’s success, Gisele noted that smaller schools like Cypress
might benefit from their size, which may allow for more personalized
attention. She said, “With Maplewood and Cypress, I think a lot of
the things that we have learned that they are doing that are working
well are small school things. 'm not sure, and I want to learn more,
but I wonder how the smaller nature of these schools could
contribute to their success”

Carter added to this, reflecting on the innovative approach
he had heard about at Cypress, where staff had devised methods to
transport students to school, such as arranging shuttles or
personally escorting students from their homes. He said, “I think at
Cypress they were figuring out how to go pick students up from
their homes, whether it was an adult walking there and bringing the
student in or I think they got some permit for some kind of shuttle
situation that we were trying to learn more about, which again, is
feasible to pilot because of the small school community.” Together,
this group of leaders began to capture and refine a set of questions
that would help them better understand why some schools, such as
Cypress, were more successful than others in improving and
sustaining high attendance rates. These questions included, “What
did schools like Maplewood and Cypress implement in order to
increase and sustain their attendance rates? What might other
schools learn from their interventions? How can Network
leadership better understand the root causes of the relatively
positive performance of these schools?” These questions were
eventually included in the protocol used at the focus group
conducted at Cypress Elementary School, which is included in
Appendix A. In sum, by engaging with the data through the lens of
improvement science and focusing on variation, educational leaders
could identify gaps in their knowledge and challenge their
preconceptions. This process helped them refine their theories of
improvement and encouraged a more data-driven, inquisitive
approach to understanding and enhancing school performance.
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Recognizing predictable attendance patterns
across the school year

Because time series data offers a much more granular and
specific view of performance than simple averages, the run charts
allowed Network leaders to better detect predictable periods where
attendance consistently dipped or increased, such as the sharp
declines seen in November, corresponding to Veterans Day and
Thanksgiving, and the steep rise in attendance between December
11th and January 15th. As Carter noted, “I haven’t looked at this
before this way, so I appreciate what [this view] allows us to see
now; highlighting the novelty and value of this approach. By
comparing these trends to previous years, the leaders could see that
some patterns, like the November dip, were consistent across
multiple years, while others, like the December to January rise,
varied significantly. This analysis also revealed that some schools,
such as Cypress, were less affected by these time periods. In fact, at
Cypress, attendance rates experienced a significant and sustained
increase starting in November. This unexpected example of positive
variation prompted leaders to generate new questions and
hypotheses about what specific actions or changes might have
driven this improvement. The leaders recognized that a greater
understanding of these patterns and their contributing factors could
provide them with valuable insights for developing more effective
attendance strategies across the Network. Gisele reflected on how
understanding these trends “could be pretty actionable for us if
we could understand that better,” indicating an openness toward
using data-driven insights to inform new strategic decisions. This
experience underscored the importance of visualizing system
variability over time and how it can be a powerful tool for learning
and continuous improvement in school attendance performance.

Rethinking attendance data use

Network leaders were more practiced in using and reporting on
chronic absenteeism, compared to ADA. This focus on chronic
absenteeism shaped how they represented and analyzed attendance
data, leading them to concentrate heavily on interventions that
focused on children who miss school most frequently. In contrast,
when the research team presented time series data of average daily
attendance, the leaders were confronted with a different and novel
picture of school performance. It revealed that there were unexpected
positive outliers, like Cypress Elementary, whose improvement
trajectories suggested they had developed strategies and systems to
improve attendance.

The visualizations of ADA revealed variations in performance that
the leaders had not anticipated, prompting surprise, learning, and new
questions. This experience underscored the limitations of their
previous data exploration methods, which had been overly focused on
static representations of chronic absenteeism, and highlighted the
value of using time series ADA data to gain a deeper and more
actionable understanding of system performance. As Gisele said, “I
feel like one of the things that makes chronic absenteeism hard to
change is that it’s tied to factors beyond our control, like medical issues
or housing. So we can put a lot of effort in but not see a lot of gain”
Consequently, past efforts to improve chronic absenteeism typically
involved intensive, individualized interventions that, while necessary,
did not allow for a broader, more dynamic understanding of
attendance trends and the systems that might be aimed at every
child’s attendance.
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Insights from cypress elementary focus
group

Analyzing attendance data using run charts suggested that certain
schools, like Cypress Elementary School, had developed strategies to
improve and consistently maintain high daily average attendance
rates, even during periods when other schools struggled. Cypress
Elementary was a particularly intriguing case because it exhibited a
marked improvement in attendance starting in November 2022
despite being labeled as a high-need status (see Table 2). Network
leaders also noted how, at the beginning of the school year, Cypress’s
attendance was average relative to other elementary schools in the
network; however, by November, the school rose to the top of the
attendance rankings. They were interested in exploring the reasons for
this improvement trajectory.

Network leaders and the research team jointly organized a school
visit to Cypress to understand the root causes of this improvement
trajectory. Focus group participants included Network leaders,
Cypress school staff involved in attendance procedures, and various
district support staff. During this visit, the team presented the weekly
average attendance data for all Network elementary schools, which
highlighted Cypress’s significant progress. The staff at Cypress were
asked to reflect on the systems, structures, and practices that might
explain their school’s success. Network leaders and other district
support staff had the opportunity to ask questions, with the goal of
uncovering root causes and learning information to support the
design of interventions and improvement efforts at other
Network schools.

While a comprehensive analysis of what was learned from this
visit is beyond the scope of this paper, the insights gained from
Cypress’s approach to improving attendance offered valuable lessons
for other schools within the Network. First, the arrival of new staff
members in November 2022 played a crucial role in overseeing and
improving attendance systems. Nolan, an Assistant Principal, and
Peyton, a BSAP PSA, were fully onboarded and took charge of
attendance-related responsibilities. These responsibilities included
codifying daily and weekly practices for using attendance data and for
real-time response when students were marked absent. The
combination of competent, dedicated personnel and clear processes
allowed for a more focused and systematic approach to managing
attendance, freeing up other staff members to concentrate on
additional priorities, which helped to explain the marked increase in
attendance in November 2022. In addition to the strengthened
leadership team, Cypress implemented a web of incentive structures
that motivated students and teachers to prioritize attendance. These
incentives included individual student rewards for regular attendance
that allowed students to buy goods from the school store, class-based
incentives for collective attendance, and even teacher incentives such
as personalized coffee deliveries. These efforts were supported by
public celebrations of attendance milestones, which further reinforced
the importance of regular attendance among the student body.
Moreover, a full-time nurse at Cypress played a significant role in
maintaining high attendance rates. The nurse provided immediate
healthcare support, which reassured parents and allowed many
students who might have otherwise stayed home to attend school. The
combination of dedicated staff, strategic incentives, and robust
support systems highlights the multifaceted nature of effective
attendance interventions.
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While this study did not follow the design and enactment of
interventions based on the learning and reflections inspired by the
Cypress focus group, Network leaders excitedly shared their plans
to continue to use both the data visualizations and the insight
from Cypress more widely across the network. As Carter shared,
“A next step for us is to understand what and how other schools
can learn from Cypress, to build things like interventions that are
based on what we've learned, and to really do a better job of
following what impact that has over time.” This focus group was
not the end of the inquiry efforts; rather, it was the beginning of a
new phase of learning and improvement work that focused on
understanding how Cypress’s improvement trajectory and
innovation might be scaled and supported across other schools in
the network.

Discussion

At the outset of this paper, we introduced a challenge: to build the
capacity for genuine and sustainable improvement, educators need
methods that enable them to use data effectively and understand their
systems. We wondered how improvement science thinking, aided by
time series visualization, could help to build this capacity and to
explore this question, we engaged education leaders with methods that
enabled them to detect variations and outliers in attendance data,
identify the biases in their view of the system and individual actors,
and gain new insights for improvement. In this section, we discuss
how these methods helped build local capability. We first recap the
learning challenges that leaders faced, and the connection between
our findings and what sensemaking and attribution theory posit on
this challenge. We then explore how the attendance partnership
evidences a synergistic and complementary nature of improvement
science and the capability approach.

Using data for improvement: struggles and
supports

Sensemaking and attribution theories suggest that leaders’
mental models, prior experience, and cognitive frames can
constrain well-intentioned efforts to use data for improvement
(Bertrand and Marsh, 2015; Weick, 1995). Our study underscored
this challenge. At the outset of this engagement, Network leaders
struggled to interpret system performance data effectively. Their
reliance on constructs like “Joyful Learning” and “Strong,
Consistent Leadership” as predictive indicators of attendance
needed greater learning to better understand how to recognize,
operationalize, and measure these valuable outcomes.Their initial
predictions were significantly misaligned with the attendance
patterns revealed in time-series data, underscoring a gap between
their mental models and the realities of system performance. This
misalignment highlights a broader challenge in educational
leadership: the difficulty of grounding theories of improvement in
empirical, data-driven insights. This study did not attempt to trace
the origins of this misalignment. However, it became clear that
leaders’ interpretations of attendance patterns were shaped by prior
assumptions rather than iterative data analysis. These findings align
with research suggesting that educators tend to confirm existing
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beliefs when analyzing data rather than using data to challenge or
refine their mental models (Coburn, 2001; Bertrand and
Marsh, 2015).

It was also clear that part of the misalignment stemmed from how
data was traditionally presented to the leaders. Attendance data had
typically been aggregated into static snapshots, providing little
opportunity to explore variation over time or across contexts. This
limited Network leaders’ ability to see how attendance fluctuated, how
specific interventions affected performance, or which schools excelled
despite systemic challenges. As a result, they were left with an
incomplete view of their system, unable to diagnose the root causes of
poor attendance accurately or to iteratively test theories of
improvement. These shortcomings yielded weaker theories for
explaining attendance performance, like “joyful learning” To be clear,
it is not that learning should not be “joyful” But what constitutes
“joyful learning”? What are the infrastructure and mechanisms for
increasing joyful learning and its impact on attendance? Do these
mechanisms vary by particular student groups?

By introducing improvement science methods—particularly time-
series visualizations—leaders were able to confront the limitations of
their prior data use practices. The principles of improvement science
emphasize “Variation in performance is the core problem to address”
and “See the system that produces the current outcomes” (Bryk et al.,
2015). The use of run charts to visualize and analyze time series data
provided the artifacts to help leaders apply these principles to
attendance data, which catalyzed a fundamental shift in leaders’
engagement with the system. Instead of relying on general beliefs about
what “should” drive attendance, leaders began using empirical
variation as a foundation for inquiry. By enabling them to see variation
in attendance rates across schools and over time, run charts offered
leaders a clearer picture of what was happening within the system.

A key element of the leaders’ experience with improvement science
was the role of surprise in fostering learning. The discrepancies
between their initial predictions and the actual performance of schools
like Cypress provided moments of surprise that prompted deeper
inquiry and reflection. These surprises challenged Network leaders’
preconceptions and encouraged them to adopt a more inquisitive,
data-driven mindset. As they explored why their predictions had been
wrong, they began to ask more critical questions about their system
and develop new theories of improvement. This process encouraged
them to rethink their initial assumptions about what factors drive
attendance, moving from generalized, qualitative judgments to more
data-driven insights. For instance, the visualizations revealed that
Cypress's attendance rates were higher than predicted and had
improved significantly over the school year. This unexpected finding
prompted the leaders to explore factors such as school size, community
engagement, and personalized interventions that might explain
Cypress’s success. In doing so, they began to appreciate the role of
contextual factors—such as the dedication of specific staff members
and the implementation of targeted incentives—in driving positive
outcomes. The presence of more robust data provided a more
substantial basis for seeing routines that leveraged improved attendance.

Despite the benefits of using improvement methods, leaders
encountered several challenges along the way. One key difficulty was
shifting from a focus on chronic absenteeism to a broader
understanding of average daily attendance (ADA). The district’s
accountability stsructures were heavily focused on chronic
absenteeism to metrics focused on, which was typically portrayed in
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static snapshots. Most chronic absenteeism measures focus on
relatively few students in any building. On the other hand, when
leaders examined ADA through the lens of time series data, they
realized that it provided a more responsive and actionable view of
learning to improve school-wide attendance. This view allowed them
to see patterns and trends that chronic absenteeism data obscured.
This shift in focus required the leaders to rethink how they approached
attendance improvement. Instead of concentrating solely on reducing
chronic absenteeism through individualized interventions, they began
to consider broader, system-wide changes that could influence daily
attendance trends. This transition, while challenging, ultimately
helped the leaders develop a more nuanced and holistic approach to
improving attendance outcomes.

Building capability through improvement

The case we have presented in this paper is more than an instance
of data-driven inquiry, improvement science, or an attendance-
focused partnership between researchers and educational leaders. By
embedding improvement science within a framework of capability-
building, this partnership positioned leaders not just to improve
attendance outcomes, but to expand their agency in defining,
pursuing, and sustaining improvement efforts that align with their
values and local needs. We believe the case we have described
illustrates how improvement sciences and the capability approach can
complement each other.

To fully appreciate this connection, it is useful to first revisit the
capability approach. This theoretical lens emphasizes developing human
wellbeing by expanding individuals’ freedoms and opportunities to
achieve outcomes they value (Sen, 1999; Nussbaum, 2006). The
capability approach differentiates between three key concepts.
Functionings are the actual achievements of individuals or systems—
what people or institutions are doing or have accomplished. Capabilities
are the real opportunities or freedoms available to individuals or
systems—the range of choices they have to achieve valued outcomes.
Agency refers to the ability of individuals or collectives to act on those
capabilities, making decisions that align with their goals and values.

Within the context of this study, the functionings included the
development of more refined attendance theories, the ability to see the
variation in attendance patterns, and the exploration of context-specific
strategies based on insights gained from Cypress Elementary’s success.
These achievements reflect what the leaders were able to do with the
new tools and insights gained through improvement science. However,
the process of engaging with time-series data, outlier analysis, and
improvement science methods expanded leaders’ capabilities. Prior to
the partnership, leaders had a narrow set of analytic tools (e.g., static
chronic absenteeism data) and a limited ability to diagnose variation
over time. Through the inquiry, their capability to see, interpret, and
act on system patterns increased—not just in attendance but in their
general capacity for data-driven improvement. Specific examples of
capabilities that were cultivated included, (1) the capability to detect
emerging attendance issues and intervene proactively, rather than
reacting after chronic absenteeism rates had already escalated, and (2)
the capability to design targeted, equitable interventions that foster
school-wide engagement and attendance.

The agency of these leaders was expressed in their ability to shape
the direction of their improvement efforts, both in the goals they set for
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improvement at the outset of the partnership and in the questions they
defined and pursued throughout ongoing data analysis. Rather than
passively receiving directives from district policies or third-party
improvement partners, this group of leaders redefined their focus,
generated new theories of action, and initiated early inquiry that aligned
with the unique needs of their schools. This highlights a core tenet of the
capability approach: improvement should be designed to expand the real
freedoms leaders have to pursue locally meaningful solutions.

We believe the case we have described demonstrates the synergistic
qualities of improvement science and the capabilities approach. When
we ask, “How can we use the capability approach in school
improvement?” improvement science can offer concrete strategies that
help to translate the capability approach. Improvement science provides
the operational mechanisms that enable capability-building by equipping
educational leaders with structured routines, tools, and principles that
allow them to diagnose system problems, test changes, and refine their
practices iteratively. To illustrate this connection, we will describe a few
ways in which improvement science helped to structure the pursuit of
capability building within the attendance partnership.

First, a core tenet of both improvement science and the capability
approach is that improvement must begin with problems that are
meaningful to those experiencing them. If leaders and practitioners do
not define problems in ways that align with their values and lived
realities, improvement efforts risk being externally imposed,
disconnected, or unsustainable. By centering the problem definition on
local experiences and leadership priorities, Network leaders were able to
take ownership of the improvement process, making it relevant and
actionable within their own system. At the outset of the partnership, the
Network leaders defined the problem they sought to understand and
improve: lagging system-wide attendance. We, as the researchers, served
the role of creating the conditions for meaningful inquiry on the part of
these leaders. Rather than telling Network leaders how to proceed,
we used the tools and principles of improvement science to create
conditions for learning from variation. Throughout the inquiry, the
leaders asked questions that were meaningful to them, which led them
to plan a learning venture at Cypress Elementary. Here, the principle of
agency is clear. In making the problem-specific and user-centered,
improvement science-informed inquiry can create the fertile ground for
local actors to demonstrate agency in defining what, for them, is
meaningful and worthwhile of pursuit.

Within the context of school attendance, the capability approach
offers a way to reframe improvement efforts—not merely as a means to
achieve higher attendance rates but as a strategy to empower students,
educators, and leaders to address the root causes of attendance issues and
create conditions for sustained engagement. Doing so requires learning,
disciplined by a respect for variation and by a need to fully understand
the system. Improvement science provides practical tools to
operationalize this capability-building perspective. For instance,
strategies like time-series visualizations and root-cause analyses can help
educators identify patterns of attendance variation and determine the
systemic factors driving those patterns.

Conclusion

This study places in relief the challenges educational leaders
face when using data to inform improvement, exposing the
limitations of relying on traditional data presentations and
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pre-existing beliefs. However, adopting improvement science tools
and thinking gave the leaders in this study a more nuanced
understanding of system variation, helping them shift from
generalized assumptions to more data-driven insights. Moreover,
the methods we employed built the capability of individual leaders
and equipped them with the tools and mindsets necessary to
foster system-wide improvement. By focusing on enabling
conditions—such as a shared understanding of the system and
collaborative learning—these methods positioned leaders to
expand their impact, particularly in schools like Cypress,
where the challenges of complex systems demand nuanced,
context-sensitive solutions. The broader implication of this work
is that building leadership capability is not just about technical
proficiency but about creating the conditions for leaders to see,
understand, and act on the systems they are responsible for
improving. Taking actions of this sort resides at the nexus of
improvement and capability-building, allowing leaders to
take more holistic and system-centered approaches to
positive change.

This study is a beginning of sorts. It highlights several
opportunities for future research. This study did not follow how
the partnership between researchers and Network leaders used the
learnings and reflections to design and enact attendance
interventions or how those interventions impacted attendance
rates. Future research should explore how insights from this study
and whether those

interventions lead to sustained improvements in attendance

translate into concrete interventions
outcomes. While this study documented how network leaders
refined their theories of attendance and identified positive outlier
schools, further research is needed to examine how these insights
inform specific policies and practices, as well as their long-term
impact. Additionally, understanding the mechanisms through
which improvement science fosters capability building among
educational leaders remains a critical area for investigation. Future
studies could explore how structured data inquiry influences
leaders’ professional growth, shapes organizational learning, and
sustains data-driven decision-making beyond attendance-focused
initiatives. Moreover, research should examine how knowledge
from positive outlier schools can be systematically leveraged to
benefit other schools within a district or network, identifying the
conditions necessary for scaling effective attendance strategies and
the factors that enable sustained success over time. By addressing
these gaps, future studies can deepen our understanding of how
improvement science and time-series data analysis support
meaningful and scalable change in educational systems.
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Appendix A
Protocol for cypress elementary focus group

1. Ask for predictions:
a. How do you think Cypress compares to other schools? Why is that?
b. Reflect on attendance and its cadence over the course of the school year:

i. When do you think it peaks? Why?
ii. When do you think it dives? Why?

2. Present the data and ask for reflections/reactions:

a. What’s surprising?

b. Why do you think attendance drops when it does?

c. Why do you think attendance began to increase around November?
3. What guidance does the district provide to help monitor/improve attendance?
4. How, if at all, do you follow the district attendance guidance?

a. How do you not follow the district attendance guidance? In what ways do you adapt it to make it work for your context?
5. What do you think other schools can learn from Cypress and their attendance success?

a. Can you provide us with an example?

b. How can you see this in the data we examined?

6. Connecting activity to expanded capability:

a. Do you have attendance goals? If so, why are these goals important to you?
b. How might you use the conversation we had today to help you further those goals next year?
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