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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.

The full paper is divided into ten sections:

1. A definition of data science

2. 50 years of data analytics and decision making: A brief history

3. Education data science and the 21st century

4. Testing Management Ideas using Data Science and Experimentation

5. A Roadmap for Training in Education Data Science

6. Accuracy of Prediction versus Modeling Fitting

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

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

9. Data Science as a Third Methodology in Education Research

10. Conclusion and a Look to the Future
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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/amq5-ps80 
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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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• Mapped the universe of open public data to the National Academies of 

Science, Engineering, and  edicine’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.

2. 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).

3. 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.

4. 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.

Mapping Public Open Access K–12 State Education Indicator Data 
Across 7 States and Washington, D.C. Using the FAIR Data Principles
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Download the report 
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State/Local Government

CA OH TX NC DC KY MD OR

Access Racial, ethnic, and 

economic segregation
4 4 4 4 4 4 4 4

High-quality pre-K 

programs
4 4 4 4 4 4 4 4

Effective teaching 4 4 4 3 4 4 3 4

Rigorous coursework 4 4 4 4 4 4 4 4

Curricular breadth 4 4 4 4 4 4 4 4

High-quality 

academic supports
4 4 4 4 4 4 4 4

School climate 4 4 4 4 4 4 4 4

Nonexclusionary 

discipline practices
4 4 4 4 4 4 4 4

Nonacademic 

supports
3 3 4 3 4 3 3 3

Outcome Pre-k academic 

readiness
3 4 3 4 3 4

Pre-k self-regulation 

and attention skills
3 4 3 4 3 4

Engagement in 

schooling
4 4 4 4 4 4 4 4

Performance in 

coursework
4 4 4 4 4 4 4 4

Performance on tests 4 4 4 4 4 4 4 4

On-time graduation 4 4 4 4 4 4 3 4

Postsecondary 

readiness
4 4 4 4 4 4 4 4

N of NASEM Indicators 14 16 16 16 14 16 16 16

N of Disaggregated NASEM Indicators 13 13 16 12 14 15 11 15

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
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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 

Note. In our coding system, 3 denotes datasets containing direct measures per 

  SE ’s definition without demographic breakdown, and 4 indicates direct 

measures with demographic disaggregation
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• 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  
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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.

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.

4. Gdrive Link: Principal System Evidence Connector V1-40.html

5. https://drive.google.com/file/d/1MTTMbZYj1pGlj-lqBCxcsI12FB1IKBoW/view?usp=sharing 

6. First download the file and then open in a browser.

7. Works best in Chrome. California or Kentucky are good place to start

SDP First Look! Preview of the Alpha Build of the:

Principal Evidence Connector/Equity Opportunity Reader

https://creativecommons.org/licenses/by/4.0/
https://opensource.org/licenses/MIT
https://opensource.org/licenses/MIT
https://drive.google.com/file/d/1MTTMbZYj1pGlj-lqBCxcsI12FB1IKBoW/view?usp=sharing


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.  fter a few minutes we’ll do a quick Q&  for this section.
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