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ABSTRACT 

 

 

Across states, large amounts of education data are publicly available and open access 

across a wide range of data files, yet each state organizes and structures its websites and 

datasets in fundamentally different ways. This makes it difficult for education leaders 

looking to understand how their schools and districts are performing in relation to their 

region and the rest of the state in both outcomes and student access to opportunities and 

resources offered by their schools. States currently lack a clear way to understand and 

work with these files using a common language that helps bring these hundreds of data 

files closer to the evidence-based improvement goals of schools and districts. In this brief, 

we detail a recent project in which we described and cataloged the wide range of public 

education data available across seven states and Washington, D.C., including 3,822 

individual datasets. Importantly, the project provides a means to connect the hundreds of 

public data files in each state across a broad range of opportunity, resource, and outcome 

data important for school improvement using the metadata (the data about the data), 

making the data “FAIR”: Findable, Accessible, Interoperable, and Reusable. For the first 

time, this brief details how this new resource of a FAIR-aligned metadata catalog empowers 

educational leaders and community stakeholders to ask new types of questions that bring 

together these various kinds of public education data around the important evidence-based 

improvement goals of their schools. 
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ecent literature calls for moving beyond 
student outcomes as the core measure of 
educational performance and toward 
understanding how educational 

opportunities and resources are distributed 
across schools and districts, since outcomes 
often reflect the results of how opportunities are 
structured across systems (Gutiérrez, 2013; 
Roegman et al., 2022; Welner & Carter, 2013). 
Responding to this need, the National Academies 
of Sciences, Engineering, and Medicine (NASEM) 
identified a set of 16 educational indicators 
designed to help states and districts understand 
disparities in both outcomes and opportunities 
across the education system (NASEM, 2019, 
2020). These indicators span the full educational 
pipeline, from pre-K through postsecondary 
readiness, and include seven outcome indicators 
as well as nine opportunity indicators. In a report 
written explicitly to inform state and district 
decision-making, NASEM (2020) emphasizes that 
examining outcome, opportunity, and resource 
indicators together allows leaders to identify 
system-level patterns that shape outcomes and 
better align policies, resources, and supports with 
student needs. 

Across the United States, state education 
agencies already publish hundreds of datasets 
each year that extend well beyond standardized 
test scores. These datasets contain thousands of 
variables across diverse domains of educational 
functioning and are publicly available through 
open-access repositories (Bowers et al., 2022; 
Bowers & Choi, 2023; Nelson et al., 2020). 
Supporting this volume of public reporting is a 
substantial public investment in state longitudinal 
data systems (SLDS) and related education data 
infrastructures. Recent analyses estimate that 
states spend, on average, approximately $3 
million annually to maintain their SLDS (Data  

R KEY FINDINGS 

 

➔ This project provides a metadata 
catalog that addresses this lack 
of interoperability by helping 
leaders locate and combine 
information across public 
education datasets. 
 

➔ State education agencies share 
large volumes of public data but 
organize them in different ways 
that limit usability by school and 
district leaders. 

 

➔ Across seven states (California, 
Kentucky, Maryland, North 
Carolina, Ohio, Oregon, and 
Texas) and Washington, D.C., this 
project cataloged 3,822 
datasets and found that most 
states report data aligned with 
key opportunity and outcome 
indicators. 

 

➔ Despite this volume and 
coverage, these datasets are 
rarely interoperable: they are 
difficult to locate, relate to, and 
combine across files, years, and 
domains. 

 

➔ FAIR data practices are essential 
for connecting the hundreds of 
public data files in each state 
across a broad range of 
opportunity and outcome data. 
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Quality Campaign, 2025). At the federal 
level, the SLDS grant program has 
distributed nearly $1 billion since 2005 to all 
50 states, Washington, D.C., and six U.S. 
territories (Education Commission of the 
States, 2024), with states contributing 
additional funding through their own 
technology and data systems. 

Despite this scale of investment, school and 
district leaders often struggle to locate, 
connect, and reuse public education data in 
ways that meaningfully support decision-
making. Prior work suggests that these 
challenges arise from inconsistent 
implementation of practices that support 
findability, accessibility, interoperability, and 
reuse (Bowers & Choi, 2023). As a result, 
leaders are often unable to use existing 
public data to examine patterns in 
educational opportunities and resources 
across schools and districts, even though 
these system-level patterns are critical for 
understanding how outcomes emerge. 

Research on improvement science highlights 
that effective organizational change 
depends on understanding system-level 
patterns in educational opportunities, not 
just tracking outcomes within individual 
schools (Hinnant-Crawford, 2020). From this 
perspective, leaders benefit from knowing 
how their schools compare to others across 
districts, counties, or states and where they 
fall within broader distributions on multiple 
indicators. Such comparisons help leaders to 
identify peer schools, potential partners for 
improvement, and realistic baselines for 
change (Bowers & Monroe, 2023; Curran et 
al., 2026; Duff & Bowers, 2022). 

These comparisons cannot be made using 
internal school data alone. For example, a 
school leader seeking to address chronic 
absenteeism must understand how their 
school compares with district- and state-
level patterns. Research on chronic 
absenteeism emphasizes that attendance 
patterns reflect broader district- and 
community-level conditions, and therefore 
require system-level analysis across schools, 
districts, and states (Balfanz & Byrnes, 2012). 
Comparative reasoning of this kind matters 
not only across states but also within 
districts, where variation across schools can 
reveal meaningful variation in student 
experiences and outcomes that are 
otherwise difficult to detect.  

This kind of cross-school and system-level 
perspective is central to effective 
educational leadership. Influential leadership 
frameworks synthesized by The Wallace 
Foundation (Grissom et al., 2021; Leithwood 
et al., 2004) also highlight the importance of 
principals’ and district leaders’ ability to 
diagnose system-level conditions, recognize 
patterns across schools, and coordinate 
improvement efforts around shared 
priorities. At the same time, Wallace 
Foundation work cautions that access to 
large volumes of data alone is insufficient for 
this task, noting that “having mountains of 
data isn’t the same as having useful 
information to act on” (Mitgang, 2013). As a 
result, school and district leaders need 
access to public, open, and usable data 
systems that allow them not only to locate 
information but also to access, combine, and 
compare data across schools and districts in 
order to examine patterns and understand 
how local performance fits within the 
broader system. 
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Outcome data such as test scores and 
graduation rates are typically easier to 
compare, as they are reported in 
standardized formats and supported by 
federal accountability requirements. In 
contrast, data on educational opportunities 
and resources are often far more difficult to 
locate, combine, and reuse. Prior work 
documenting publicly available datasets 
from New York City Public Schools and 
mapping the 16 NASEM indicators to data 
showed that even within a single large 
district, opportunity-related data are 
frequently fragmented, inconsistently 
documented, and difficult to integrate across 
sources (Bowers et al., 2022). 

These challenges become more pronounced 
at the state level. Although schools and 
districts routinely report extensive 
information on both outcomes and 
opportunities through substantial public 
investment, accessing and using these data 
in ways that support meaningful 
comparisons across schools, districts, or 
states remains difficult. Each state has 
developed its own approach to collecting 
and publishing opportunity-related data, 
which has led to wide variation in how 
information is organized, documented, and 
maintained. Our cross-state analysis shows 
that relevant data are often distributed 
across disconnected files, reported in 
inconsistent formats, and hosted on 
websites that change over time (Bowers et 
al., 2025). Recent national work examining 
state school report cards similarly finds 
considerable variation in how clearly and 
consistently states structure and present 
publicly reported information (Curran et al., 
2026; Polikoff et al., 2024). Bowers and Choi 
(2023) argue that such conditions limit 
effective data use and emphasize the 

importance of education data being 
Findable, Accessible, Interoperable, and 
Reusable (FAIR). This challenge is not unique 
to the United States. Similar challenges have 
been documented internationally, where 
education data systems struggle to support 
interoperability and reuse in the absence of 
shared standards (Soto Ruidias et al., 2025). 

Interoperability is particularly critical for 
school and district leaders, since it allows 
data collected for different purposes to be 
combined and interpreted together using 
shared definitions and structures (State 
Educational Technology Directors 
Association, 2018). When interoperability is 
limited, leaders must rely on labor-intensive 
workarounds, such as manually transferring 
and cleaning data across systems, which 
reduces efficiency and constrains data-
informed decision-making (Bowers, 2025; 
Bowers et al., 2019; Pangrazio, 2025; 
Stewart et al., 2023). 

Therefore, the central challenge is not that 
states fail to publish data. Most states 
already report large volumes of information 
aligned with outcome and opportunity 
indicators. Rather, these data exist within 
fragmented systems that make it difficult for 
users to understand what is available, how 
datasets relate to one another, or how they 
can be reused over time. Prior research 
shows that this fragmentation creates a 
major barrier to evidence-based 
improvement, even when data may be 
technically public, because existing data 
infrastructures often do not support bringing 
information together across sources in ways 
that align with practitioners’ decision-
making needs (Bowers & Krumm, 2021; 
Curran et al., 2026; Farley-Ripple et al., 2019; 
Wayman et al., 2017). As a result, even 
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motivated leaders face substantial barriers 
when attempting to integrate these data for 
meaningful analysis and decision-making 
(Bowers, 2021, 2025).  

Addressing this challenge requires attention 
to metadata, the data about the data, such as 
information describing what datasets exist, 
where they are located, how they were 
collected, what time periods they cover, and 
how they are structured for use (Kitchin, 
2014). Therefore, metadata provides 
essential context by documenting a 
dataset’s contents, location, time span, level 
of aggregation, and connections to key 
indicators of student outcomes and 
educational opportunities. This context 
matters for decision-making because 
leaders cannot compare their schools or 
districts on NASEM’s system-level indicators 
unless data from different sources can be 
reliably located, linked, and interpreted 
together. Without shared metadata and 
consistent formats, public education data 
cannot be easily connected across sources 
and jurisdictions, which constrains leaders’ 
ability to examine system-level patterns 
across schools, districts, and states and to 
use those comparisons to guide 
improvement efforts. 

Despite the importance of these issues, 
there has been limited systematic 
examination of the public education data 
landscape across states (Bowers & Choi, 
2023). As a result, key questions remain 
unanswered: What opportunity and outcome 
data are publicly available? How are these 
data organized across states? And to what 
extent do current systems allow school and 
district leaders to find, access, combine, and 
reuse data to support decision-making?  

This brief draws on a recent report titled 
Mapping Public Open Access K-12 State 
Education Indicator Data Across 7 States and 
Washington D.C. Using the FAIR Data 
Principles (Bowers et al., 2025) produced as 
part of the Comprehensive Assessment of 
Leadership Learning (CALL) initiative, funded 
by The Wallace Foundation and led by the 
CALL-ECL and the CALL-MEI projects 
(https://call-ecl.wceruw.org/research/call-
mei/). That report examined how seven 
states (California, Kentucky, Maryland, North 
Carolina, Ohio, Oregon, and Texas) and 
Washington, D.C., organize and publish their 
publicly available education data. Through 
this project, 3,822 publicly accessible 
datasets were identified and cataloged from 
state education agency websites and federal 
sources, mapped to the 16 outcome, 
opportunity, and resource indicators 
recommended by the National Academies of 
Sciences, Engineering, and Medicine, and 
assessed for their alignment with FAIR data 
principles. The resulting metadata catalog, 
MDMT, leaves state data systems intact 
while adding a shared, open-access 
metadata layer that improves the practical 
interoperability of public education data. By 
making opportunity, resource, and outcome 
data easier to locate, connect with, and reuse 
across states, the MDMT supports system-
level learning, cross-school and cross-
district comparisons, and more informed 
leadership decision-making beyond an 
exclusive focus on test scores (see Appendix 
on page 15 of this report for the links to the 
full Bowers et al., 2025 report).  
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FINDINGS 

The findings focus on patterns most relevant 
for school and district decision-making. 
Using the MDMT, we examine which NASEM 
opportunity and outcome indicators are 
represented in state education data, how 
states organize their public data, and the 
extent to which these data are findable, 
accessible, interoperable, and reusable. 

States already publish extensive data 

aligned with NASEM indicators, though 

coverage varies 

Across seven states (California, Kentucky, 
Maryland, North Carolina, Ohio, Oregon, and 
Texas) and Washington, D.C., the research 
team identified and cataloged 3,822 publicly 
accessible education datasets. Texas 
publishes the largest number of state-level 
datasets (812), followed by Kentucky (560), 
Maryland (476), Oregon (455), Ohio (444), 
and California (313). Washington, D.C. (278) 
and North Carolina (267) publish fewer state-
level datasets. In addition, 217 federal 
datasets apply to all states. 

Using the MDMT, we found that 14 of the 16 
NASEM indicators are represented by direct 
measures across all eight jurisdictions, 
indicating that states publish at least one 
dataset that clearly corresponds to these 
indicators. Six states (Kentucky, Ohio, Texas, 
North Carolina, Maryland, and Oregon) 
publish direct measures aligned with all 16 
NASEM indicators, spanning both 
educational opportunities and student 
outcomes. In contrast, the MDMT also 
highlights gaps in early childhood indicators. 
Pre-K academic readiness and Pre-K self-
regulation and attention skills are mapped in 
six of the eight jurisdictions. We could not 
find these indicators in California or 

Washington, D.C. Taken together, these 
findings indicate that states already publish a 
substantial body of public data that can be 
mapped to the NASEM framework, even 
though coverage remains uneven across 
indicators and states. 

States organize the educational data in 

different ways that shape their usability 

Although states publish broadly comparable 
types of education data, our analysis shows 
that they organize, document, and present 
these data in fundamentally different ways. 
These differences have practical 
consequences for whether leaders can 
locate relevant datasets, understand how 
they relate to one another, and combine 
them to examine system-level patterns. 

To illustrate these challenges, we examined 
state data organization using the FAIR 
framework, defined as guidelines to improve 
the Findability, Accessibility, Interoperability, 
and Reuse of digital assets (GO FAIR, n.d.). 
The patterns below illustrate how states vary 
along these dimensions, why these 
differences create barriers for effective data 
use, and how the MDMT helps address these 
challenges. 

Findability is often the first barrier that 
leaders encounter. Although states publish 
large volumes of data that can be mapped to 
NASEM indicators, leaders frequently lack a 
clear way to know what data exist or where 
to find them. In some states, datasets are 
centralized and relatively easy to locate. In 
others, relevant files are spread across 
multiple webpages, nested menus, or linked 
indirectly through reports. For leaders trying 
to answer practical questions, locating a 
complete set of datasets related to a single 
NASEM indicator may require navigating 
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dozens of pages or relying on prior familiarity 
with a state agency’s reporting structure. 
The MDMT helps address this challenge by 
providing a single, open-access index of 
datasets for each state, organized around 
the NASEM indicators, allowing leaders to 
quickly see what information is available 
without navigating each state’s website 
independently. 

Accessibility presents a second challenge. 
Even when leaders locate relevant datasets, 
the data are not always easy to use. Some 
states rely heavily on dashboards, dropdown 
menus, or summary reports rather than 
providing direct data files. Others distribute 
data in large ZIP folders or formats that 
require technical work to open and analyze. 
Leaders and analysts cannot examine 
patterns across schools or districts if data 
cannot be readily downloaded and loaded 
into analytic tools. These barriers 
disproportionately limit use by districts and 
community stakeholders without dedicated 
technical staff. The MDMT reduces this 
uncertainty by documenting how datasets 
can be accessed, including file formats and 
download constraints, which lowers the 
effort required to use public data. 

Interoperability is where these challenges 
become most consequential for decision-
making. To understand patterns across the 
16 NASEM indicators, leaders rarely rely on a 
single dataset. Instead, they need to 
combine information across outcomes, 
opportunities, and resources. Yet across 
states, datasets often use different 
identifiers for the same schools or districts, 
change naming conventions across years, or 
are published in ways that prevent 
straightforward merging. Under these 
conditions, comparing schools within a 

district or across districts in a state becomes 
extremely difficult. By organizing metadata 
around shared indicators and documenting 
how datasets relate to one another, the 
MDMT functions as an interoperability layer 
that allows users to bring together data that 
were previously siloed. 

Reusability shapes whether data can 
support ongoing improvement over time. 
Leaders need confidence that data mean the 
same thing from year to year and can be 
revisited as priorities evolve across planning 
and improvement cycles. However, states 
differ in how consistently datasets are 
documented and maintained. File structures 
change, older data may be overwritten, and 
documentation is often incomplete. Without 
stable structures and clear definitions, 
leaders cannot confidently interpret trends 
or replicate analyses, which undermines 
trust in data-informed decision-making. The 
MDMT improves reusability by preserving 
information about time span, definitions, and 
dataset structure, allowing leaders to 
interpret trends and revisit prior analyses 
with greater confidence. 

Taken together, these findings indicate that 
the central challenge for leaders is not a lack 
of public data aligned with NASEM 
indicators, but the difficulty of using those 
data as a coherent system. The MDMT 
addresses this challenge by adding a FAIR-
aligned metadata layer that organizes public 
datasets at rest around shared outcome, 
opportunity, and resource indicators and 
documenting how they relate across years 
and reporting levels. In doing so, it enables 
leaders to situate their schools and districts 
within broader system-level patterns and use 
that context to guide action, something that 
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was previously impractical or impossible for 
most districts using public data alone. 

IMPLICATIONS 

For State Education Agencies. These 
findings show that state education agencies 
already publish extensive public data aligned 
with NASEM indicators. The central 
challenge is not a lack of data, but the 
difficulty of navigating, connecting, and 
reusing what already exists. As documented 
by prior work with New York City data 
(Bowers & Choi, 2023; Bowers et al., 2022) 
and the current metadata catalog (MDMT; 
Bowers et al., 2025), state data systems 
often fall short of being fully findable, 
accessible, interoperable, and reusable. 
These limitations reduce the practical value 
of public data for school and district 
decision-making. Through this project, we 
demonstrate that this challenge is tractable. 
For seven states and Washington, D.C., we 
created an open-access metadata catalog 
that organizes existing public datasets. This 
MDMT provides a first-of-its-kind, system-
level view of state education data that makes 
it possible to locate, relate, and combine 
datasets across domains, years, and 
indicators.  

At the same time, this work recognizes that 
most state data systems are already 
established and unlikely to be redesigned 
from the ground up around FAIR principles. 
Rather than expecting large-scale system 
changes, the findings point to the value of 
tools that sit alongside existing state 
systems. MDMT can serve as an 
interoperability layer by organizing 
information about datasets without altering 
how states collect or publish data. In this 
role, metadata helps make existing data 

more visible, interpretable, and usable while 
respecting current system constraints. 

For District and School Leaders. For district 
and school leaders, the findings help explain 
why working with public education data 
often feels more difficult than expected. 
Although valuable comparative information 
already exists, locating and interpreting it 
often requires time and technical effort that 
can be difficult to sustain. As a result, leaders 
may rely primarily on internal dashboards or 
a small set of outcome measures, even when 
broader system-level context would support 
stronger decision-making. 

The MDMT makes opportunity, resource, and 
outcome data interoperable across schools, 
districts, and states. Therefore, it enables 
combinations and comparisons that were 
previously infeasible because datasets were 
fragmented and not FAIR-aligned. When 
leaders can more easily see how their 
schools compare with others across a range 
of NASEM 16 indicators for education, they 
are better positioned to identify peer 
schools, set realistic improvement targets, 
and focus attention on gaps in access to 
opportunities and resources. 

For Evidence-Based Improvement Efforts. 
The MDMT demonstrates that fragmented 
state education data can be brought into a 
coherent, system-level view even when state 
data systems are not fully FAIR. Through this 
project, metadata catalogs such as the 
MDMT have been implemented for seven 
states and Washington, D.C., organizing 
thousands of publicly available datasets and 
translating these data files into usable 
systems that support inquiry, collaboration, 
and continuous improvement. 
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While the metadata catalog MDMT .csv files 
solve the FAIR data issues across the seven 
states and DC by providing the metadata 
needed in open access .csv files to help 
make each of the 3,822 datafiles findable, 
accessible, interoperable, and thus reusable, 
browsing .csv files in spreadsheets can make 
it difficult to see the overall patterns across 
the datasets, what they contain, and how 
they may connect across the 16 equity 
indicators. To help support the reuse of the 
data, as part of the CALL-MEI project, in 
addition to the 2025 report, we also have 
published the Equity Opportunity Reader 
(accessible at https://doi.org/10.7916/zhhe-
v886; Bowers, 2026), which provides a 
clickable user interface in a .html file that 
displays each dataset as a "card" with the 
relevant information across the metadata 

catalog and interrater reliability analysis in 
one place for each dataset in each state, with 
the ability to click to download the dataset, 
as well as potential backup links if the link 
has become broken over time (such as if the 
state redesigns its website). The Equity 
Opportunity Reader can be opened in any 
web browser. The cards for each dataset 
bring together the metadata for each 
dataset across the years provided by each 
state, and displays the raw notes from the 
2025 interrater reliability analysis in the full 
report and the relevant quote from the 
NASEM reports for that indicator mapped to 
the dataset, providing information on what is 
in each dataset, the filename, NASEM 16 
equity indicator coding, and download 
access, in one place. 

 

 

METHODOLOGY 

Data Collection. Between 2023 and 2025, the research team systematically reviewed the 
public websites of seven state education agencies (California, Ohio, Texas, North Carolina, 
Kentucky, Maryland, and Oregon) and Washington, D.C. The team identified publicly available, 
machine-readable K–12 education datasets. For each dataset, the team recorded descriptive 
information such as where the data were located, whether files could be directly downloaded, 
the years covered, the reporting level (school, district, or state), and file format. This process 
resulted in a metadata catalog, MDMT, of 3,822 publicly accessible datasets. 

Indicator Mapping. Each dataset was examined to determine whether it provided direct 
measures aligned with the 16 educational opportunity and outcome indicators recommended 
by the National Academies of Sciences, Engineering, and Medicine. To ensure consistency, two 
members of the research team independently reviewed each dataset and resolved differences 
through a structured consensus process. 

Assessing Data Usability. The research team assessed the usability of state data systems 
using the FAIR framework, focusing on whether datasets are findable, accessible, 
interoperable, and reusable. This assessment emphasized practical considerations, including 
how easily datasets can be located, downloaded, combined across files, and interpreted over 
time. 
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APPENDIX 

 

To access the full Bowers et al. (2025) report which this brief draws on, as well as the 
metadata catalogs and each of the appendices, please refer to the following links: 

Bowers, A. J., Choi, Y., Huan, Y., Huang, Y., Jiang, J., Cibrian Lopez, G., Murdoch, A., Pu, K., Sill, 
M., Williams, J., Wu, Y. S., Xu, G., Saldaña, C., & Halverson, R. (2025). Mapping Public Open 
Access K–12 State Education Indicator Data Across 7 States and Washington, D.C. Using the 
FAIR Data Principles. Teachers College, Columbia University. https://doi.org/10.7916/c0jk-
5e64 

• Appendix 1 California metadata catalog: https://doi.org/10.7916/jqkg-2j17 
• Appendix 2 Kentucky metadata catalog: https://doi.org/10.7916/8gj9-ce21 
• Appendix 3 Maryland metadata catalog: https://doi.org/10.7916/gn8t-dp57 
• Appendix 4 North Carolina metadata catalog: https://doi.org/10.7916/mr7d-zc90 
• Appendix 5 Ohio metadata catalog: https://doi.org/10.7916/wv0f-jq15 
• Appendix 6 Oregon metadata catalog: https://doi.org/10.7916/wgbv-mx11 
• Appendix 7 Texas metadata catalog: https://doi.org/10.7916/1hx6-9013 
• Appendix 8 Washington DC metadata catalog: https://doi.org/10.7916/zzfq-7212 
• Appendix 9 MDMT Data Dictionary: https://doi.org/10.7916/ydwn-1s20 
• Appendix 10 Interrater Reliability data: https://doi.org/10.7916/0bv2-zm35 
• Appendix 11 Dataset Social Network Analysis R Markdown: 

https://doi.org/10.7916/9m7q-sq86 
• Appendix 12 Interrater Reliability R Markdown: https://doi.org/10.7916/3vny-6b48 

 

To access the Equity Opportunity Reader Tool, please refer to the following: 

Bowers, A.J. (2026) Equity Opportunity Reader: Connecting Principals to Evidence. Teachers 
College, Columbia University. https://doi.org/10.7916/zhhe-v886 
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