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Overview

• STEM education research and STEM education
• Education research using data science and cyber infrastructure
• Education for data science and cyber careers
• Broadening participation in STEM, data science, and cyber



Education research using data science and 
cyber infrastructure

• Educational data mining and learning analytics.  Use massive data sets 
to make predictions about learning, to understand, support, or 
personalize learning.

• Example research topics: analyze use of videos in a calculus MOOC, to 
inform instructors and developers (Nebraska); use deep learning in 
MOOCs and learning management systems to find clusters of 
students; create actionable analytics dashboard for student retention; 
use machine learning to assess high school students’ written scientific 
argumentation; use GIS to track and recommend STEM activities for 
families



Education research using data science and 
cyber infrastructure

• NSF-funded platforms
• LearnSphere
• Databrary



Research programs

• Education and Human Resources Core Research (ECR)
• Cross-directorate

• BIGDATA, Cyberinfrastructure for Sustained Scientific Innovation (CSSI)
• address the use of large data sets and/or learning analytics software to create actionable 

knowledge for improving STEM teaching and learning environments
• Smart and Connected Communities



Education for data science and cyber careers

• Innovative Technology Experiences for Students and 
Teachers (ITEST)

• Bessie Coleman project (Wyoming). Grades 4-8 learn about 
complex systems in aviation through coding, game design, and 
flight simulation.

• Advanced Technological Education (ATE)
• Honolulu Community College creating hub for training data 

analytics technicians, including internship opportunities and Data 
Analytics Certificate of Achievement program

• NSF Research Traineeship (NRT)
• Clemson (SC) developing a graduate program on risk assessment 

for natural/man-made disasters, based on data science and 
analysis of infrastructure



Education for data science and cyber careers

• Accelerating Discovery: Educating the Future STEM 
Workforce (AD)

• Developing new education programs related to any Big Idea 
including Harnessing the Data Revolution--undergraduate 
and graduate level

• CyberCorps Scholarship for Service
• Funding for scholarships in cybersecurity with service 

commitment afterwards
• National Academies report (2018)

• Data Science for Undergraduates: Opportunities and 
Options



Broadening participation

• Broader Impacts review criterion
• Broadening Participation emphasis programs
• Minority Serving Institution programs
• Community colleges
• NSF INCLUDES (example: pilot programs to 

encourage women and/or minority students to 
pursue computer science, in Alabama, 
Delaware, and Mississippi)



Thank you!
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