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Data Science in Education Administration, Policy, and Practice

Abstract:

Education data science has recently come to the fore as education systems globally produce increasing amounts of data. Yet,
calls for applying machine learning, pattern analysis, and data visualizations to support decision making in organizations are
nothing new, as these calls for what has come to be known as data science have been consistent for over 50 years. The purpose
of this chapter is to overview the main components of education data science, and provide examples of how it can help inform
education research, policy, and practice. Data science includes communicating with data, data analysis, and managing data,
combined with domain knowledge, informing management and policy decisions through communicating and visualizing patterns,
predictions, and the outcomes of decisions. This includes machine learning and open and shared data and code, ethics and
attention to issues of bias, equity, and community, as well as a focus on prediction accuracy versus model fitting.
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The full paper is divided into ten sections:

. A definition of data science

. 50 years of data analytics and decision making: A brief history

. Education data science and the 21st century

. Testing Management ldeas using Data Science and Experimentation

. A Roadmap for Training in Education Data Science

. Accuracy of Prediction versus Modeling Fitting

. Machine learning only learns from data, data from a flawed and inequitable system

. The Common Task Framework (CTF): Building Capacity in Data Science
. Data Science as a Third Methodology in Education Research

10. Conclusion and a Look to the Future

OWooO~NOULR~,WDNE

Bowers, A.J. (2025) Data Science in Education Administration, Policy, and Practice.
In AERA Handbook of Education Policy Research, 2nd Edition. Cohen-Vogel, L.,
Scott, J., Youngs, P. (Eds.). American Educational Research Association; Chapter
29, p.585-612. https://doi.org/10.7916/amg5-ps80



https://doi.org/10.7916/amq5-ps80

Data Science in Education Administration, Policy, and Practice

1. A definition of data science
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1. A definition of data science
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Figure 2: Data Scientist surpasses Statistician in 2013 on Google Trends. The x-axis is year from 2004 to
2021, the y-axis represents global Google search interest relative to the highest point on the chart over time.
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2. 50 years of data analytics and decision making

8. The Common Task Framework (CTF)
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50 Years of Data Science

David Donoho

Department of Statistics, Stanford University, Standford, CA

ABSTRACT

More than 50 years ago, John Tukey called for a reformation of academic statistics. In “The Future of Data
Analysis,” he pointed to the existence of an as-yet unrecognized science, whose subject of interest was
learning from data, or “data analysis.” Ten to 20 years ago, John Chambers, Jeff Wu, Bill Cleveland, and
Leo Breiman independently once again urged academic statistics to expand its boundaries beyond the
classical domain of theoretical statistics; Chambers called for more emphasis on data preparation and
presentation rather than statistical modeling; and Breiman called for emphasis on prediction rather than
inference. Cleveland and Wu even suggested the catchy name “data science” for this envisioned field. A
recent and growing phenomenon has been the emergence of “data science” programs at major universities,
including UC Berkeley, NYU, MIT, and most prominently, the University of Michigan, which in September
2015 announced a $100M “Data Science Initiative” that aims to hire 35 new faculty. Teaching in these new
programs has significant overlap in curricular subject matter with traditional statistics courses; yet many aca-
demic statisticians perceive the new programs as “cultural appropriation. This article reviews some ingredi-
ents of the current “data science moment,”including recent commentary about data science in the popular
media, and about how/whether data science is really different from statistics. The now-contemplated field
of data science amounts to a superset of the fields of statistics and machine learning, which adds some
technology for “scaling up”to “big data.” This chosen superset is motivated by commercial rather than intel-
lectual developments. Choosing in this way is likely to miss out on the really important intellectual event
of the next 50 years. Because all of science itself will soon become data that can be mined, the imminent
revolution in data science is not about mere “scaling up,” but instead the emergence of scientific studies of
data analysis science-wide. In the future, we will be able to predict how a proposal to change data analysis
workflows would impact the validity of data analysis across all of science, even predicting the impacts field-
by-field. Drawing on work by Tukey, Cleveland, Chambers, and Breiman, | present a vision of data science
based on the activities of people who are “learning from data,’ and | describe an academic field dedicated
to improving that activity in an evidence-based manner. This new field is a better academic enlargement of
statistics and machine learning than today’s data science initiatives, while being able to accommodate the
same short-term goals. Based on a presentation at the Tukey Centennial Workshop, Princeton, NJ, September 18,
2015.

JOURNAL OF RESEARCH ON EDUCATIONAL EFFECTIVENESS
2019, VOL. 12, NO. 4, 570-593
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METHODOLOGICAL STUDIES

Reshaping the Arc of Quantitative Educational Research:
It's Time to Broaden Our Paradigm

Judith D. Singer®

ABSTRACT

The arc of quantitative educational research should not be etched in
stone but should adapt and change over time. In this article, | argue
that it is time for a reshaping by offering my personal view of the
past, present and future of our field. Educational research—and
research in the social and life sciences—is at a crossroads. There are
many reasons for this, but chief among them is the rapid rise of

KEYWORDS
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data science, which has implications for educational research in gen-
eral and SREE in particular. | ask us to question whether our laser
focus on causal inference—which will remain crucially important—
has crowded out other methods for studying equally important—yet
not necessarily causal—questions. After introducing the wisdom of
four muses—two philosophers of science and two statisticians—I
sketch my personal research trajectory and its intersection with the
field's. The remainder of the article describes three types of studies
that | would like to see more of: longitudinal studies using truly lon-
gitudinal analyses; assessment and measurement studies; and studies
using data science methods.
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The Data Science Common Task Framework (CTF):

1. Open large-scale real-world deidentified datasets

2. A Shared Culture of Shared Code for Shared Research
3. “Frictionless reproducibility” (Donoho, 2024)

3. Education data science and the 21st century

8. The Common Task Framework (CTF)
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The Data Science Common Task Framework (CTF):

1. Open large-scale real-world deidentified datasets

2. A Shared Culture of Shared Code for Shared Research
3. “Frictionless reproducibility” (Donoho, 2024)
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The Data Science Common Task Framework (CTF):
1. Open large-scale real-world deidentified datasets

2. A Shared Culture of Shared Code for Shared Research
3. “Frictionless reproducibility” (Donoho, 2024)
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Data across 7 States, New York City and Washington DC
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NASEM 16 Education Indicators: Going Beyond Outcomes to Exammlne

Pre-K:
1. Academic Readiness
2. Self-Regulation and Attention Skills

3. Access to and Participation in High-Quality Pre-K Programs.

K-12:

4. Access to Effective Teaching.

5. Access to Rigorous Coursework.

6. Curricular Breadth.

7. Access to High-Quality Academic Supports.

8. Exposure to Racial and Economic Segregation.

9. School Climate.

10. Non-Exclusionary Disciplinary Practices.

11. Access to Non-Academic Supports for Student Success.
12. Engagement in Schooling.

13. Performance in Coursework.

14.Performance on Tests.

15. Educational Attainment - On-Time Graduation.

16. Educational Attainment — Post-Secondary Readiness.

Opportunities and Resources

(p. 3) National Academies of Sciences, Engineering,
and Medicine 2020. Building Educational Equity
Indicator Systems: A Guidebook for States and
School Districts. Washington, DC: The National
Academies Press. https://doi.org/10.17226/25833
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Mapping the Universe of Public Open Access PK-12 Education and Finance Data Across 7 States and
Washington DC to the NASEM 16 Equity Indicators and the Global FAIR Data Principles
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Mapping Public Open Access K-12 State Education Indicator Data

Mapping Public Open Access K-12

Across 7 States and Washington, D.C. Using the FAIR Data Principles State Education Indicator Data Across

Mapped the universe of open public data to the National Academies of
Science, Engineering, and Medicine’s (NASEM) 16 equity indicators for
schools across 7 states and DC including:

California, Kentucky, Maryland, North Carolina, Ohio, Oregon, Texas,
Washington DC.

Analyzed with the global FAIR data principles of Findable, Accessible,
Interoperable, and Reuseable

Two independent raters opened each datafile and coded it to the NASEM 16
equity indicators, providing a full interrater reliability analysis.

Main Findings:

1.

The data are vast: We identified 3,822 individual datafiles across the 7
states and DC, with most states having all 16 of the NASEM equity
indicators.

Challenges with FAIR: We detail a large range of challenges across this
sample of states in making their data Findable, Accessible, Interoperable,
and thus Reusable (FAIR).

Interoperable Metadata Catalogs: We leave the data “at rest” on the state
websites and created an open access metadata layer in .csv files that
provides the links to each datafile URL, codebooks, school merge ID, and
our qualitative coding and interrater reliability analysis for each of the 3,822
datafiles.

Empirically validating NASEM 16 Equity Indicators: We empirically validate
the extent to which the NASEM 16 equity indicators exist at a factor analytic
level using the actual datasets that states post with an interrater reliability
analysis.

7 States and Washington D.C. Using
the FAIR Data Principles
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Data Availability by NASEM Indicator Domains: Cross-locale Examination

State/Local Government

CA OH TX NC DC KY MD OR

Racial, ethnic, and
economic segregation
High-quality pre-K
programs

Effective teaching
Rigorous coursework
Curricular breadth
High-quality
academic supports
School climate
Nonexclusionary
discipline practices
Nonacademic
supports
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Pre-k academic
readiness

Pre-k self-regulation
and attention skills
Engagement in
schooling
Performance in
coursework
Performance on tests
On-time graduation
Postsecondary
readiness

Outcome

N of NASEM Indicators

N of Disaggregated NASEM Indicators

Total Number of State Datafiles

313 444 812 267 278 560 476 455

Total Number of Federal Datafiles

217 217 217 217 217 217 217 217

Figure 64
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Note. In our coding system, 3 denotes datasets containing direct measures per
NASEM'’s definition without demographic breakdown, and 4 indicates direct
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Partnering with School Leaders: Equity Indicator Data Collaborative Workshop 2025

How Data Can Create More Equitable Schools

A data collaborative workshop hosted by TC’s Alex Bowers teaches school leaders how to leverage
data to better promote equity

Mapping Public Open Access K-12
State Education Indicator Data Across
7 States and Washington D.C. Using
the FAIR Data Principles

Authors:
Alex J. Bowers, Yeonsoo Choi, Yinggi Huan, Yanxing HHuang, Jingjing

https://www.tc.columbia.edu/articles/2025/august/how-data- i S e S Coon o o
can-create-more-equitable-schools/
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Mapping Public Open Access K-12 State Education Indicator Data Across 7 States and

Washington, D.C. Using the FAIR Data Principles - Explore the data yourself!

Full Report Download:

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., Saldafia, 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/c0Ojk-5e64

State FAIR-Aligned Metadata Catalogs:

« Appendix 1 California metadata catalog: https://doi.org/10.7916/jgkg-2]17

» Appendix 2 Kentucky metadata catalog: https://doi.org/10.7916/89]9-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-jg15

* 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

Data Dictionary and Full Interrater Reliability Data and Coding Notes:
* Appendix 9 MDMT Data Dictionary: https://doi.org/10.7916/ydwn-1s20
* Appendix 10 Interrater Reliability data: https://doi.org/10.7916/0bv2-zm35

Analysis Copy/Paste Replication .html R Markdowns:
« Appendix 11 Dataset Social Network Analysis R Markdown: https://doi.org/10.7916/9m79-sq86

* Appendix 12 Interrater Reliability R Markdown: https://doi.org/10.7916/3vny-6b48

Bowers et al. (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
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SDP First Look! Preview of the Alpha Build of the:

Principal Evidence Connector/Equity Opportunity Reader

Please Note:

1. Please do not distribute, forward, or post online.
2. This .html file is in alpha testing. Help test it today!

3. We plan to hopefully release it fully by summer 2026.

Welcome to the Equity Opportunity Reader

This application helps school principals and leaders find evidence to support equity-centered

decision making.

To get started, please download and then upload one of the MDMT .csv files listed below from the

Bowers et al. (2025) report.

1. Download a State Metadata Catalog (.csv):

B California metadata catalog
B Maryland metadata catalog
B Ohio metadata catalog

B Texas metadata catalog

Source Report: Bowers et al. (2025). Mapping Public Open Access K-12 State Education Indicator Data Across 7
States and Washington D.C. Using the FAIR Data Principles. https://doiorg/10.7916/cOjk-5e64

B Kentucky metadata catalog
B North Carolina metadata catalog
B Oregon metadata catalog

B Washington DC metadata catalog

Gdrive Link: Principal System Evidence Connector V1-40.html
https://drive.google.com/file/d/IMTTMbZY|1pGlj-lgBCxcsl12FB1IKBoW/view?usp=sharing

a s

2. Download the Interrater Reliability File (.xlsx):

Bi Download IRRT File (Required)

3. Upload Both Files Below:

o

First download the file and then open in a browser.
Works best in Chrome. California or Kentucky are good place to start

~

G

Drag & Drop Both Files Here
State MDMT (.csv) + IRRT (xlsx)

Equity Opportunity Reader ECwds ¥ Nkt @ Keudy B UnlosMewSisls @ Help & About

Select a Priority Area Evidence Series Found: 11
° ° . by unique d

by Nawes! Acadamic Year

It indieates cte program names and types by schools. There a PYr——

Data Hosting Disclaimer: This application serves as a directory and visualization tool. It provides direct
Apprenticeship, End links to datasets hosted on external state government websites. We do not host, maintain, or verify the

2022:2023 - cle_oppariunities_2073.csv current status of these external files. We make no claims regarding the data’s accuracy or continued

& Download Filo

availability.

ons BY 4.0 (CC-BY 4.0).
se.

Equity Opportunit, y Reader ™ & Network Mop 9 Kaniucky B UpbadNewSiste @ Heip 8 Abot

Itindicates career pathways related to cte{career and techn., @ sagregute Only

License and Copyright:

Text, images, and data in this work are licensed under Creative Commons BY 4.0 (CC-BY 4.0).
Code, markdowns, and scripts in this work are released under the MIT License.

Copyright Alex J. Bowers (2026).

Software Disclaimer: Use of this .html file is subject to the MIT License. The software is provided "as is", without
warranty of any kind, express or implied, including but not limited to the warranties of merchantability, fitness for a
particular purpose and noninfringement. In no event shall the authors or copyright holders be liable for any claim,
damages or other liability. Please refer to the full MIT License for specific terms.
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https://opensource.org/licenses/MIT
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https://drive.google.com/file/d/1MTTMbZYj1pGlj-lqBCxcsI12FB1IKBoW/view?usp=sharing

Mapping Public Open Access K-12 State Education Indicator Data Across 7 States and

Washington, D.C. Using the FAIR Data Principles

For the next few minutes on your own or in teams:

1. Download and begin to explore the report or metadata catalogs.
a) Feel free to download the .csv files and explore the report appendices
b) Explore the .html markdowns. The Social Network Analysis markdown appendix 11 has

interactive figures and all the code in R.
c) Or: Test the pilot Evidence Connector .html app to view the metadata and download data.

Best states to try at the start: California or Kentucky.

2. As you explore the metadata consider a few questions:
a) How do we help state and district systems make the data FAIR and interoperable?
b) Which opportunity indicators help us understand our outcome data?
c) What improvements would we like to see, and how would these indicators help us measure

the change?

3. After a few minutes we’ll do a quick Q&A for this section.

Bowers et al. (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
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