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ADAPT your pedagogy:  
All-campus Data Science and AI 

Project Based Teaching and Learning 
Model

Sunghwan Byun, Ela Castellanos-Reyes, Andrea Crowley, Joe Faith, Lane Freeman, 
Meredith Graham, Eleanor Hasse, Rachel Levy (Ray), Pamela Lovin, Dana Newton, Taryn Shelton

WEBSITE:  GO.NCSU.EDU/DSA

This material is based upon work supported by the National Science Foundation under 
Grant Number 2313644 and 2222148. Any opinions, findings, and conclusions or 
recommendations expressed in this material are those of the author(s) and do not 
necessarily reflect the views of the National Science Foundation.

Data Science and AI Education with ADAPT Model

DO N
OT R

EPRODUCE



Data Science and AI Education with ADAPT Model
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Three Components of the ADAPT Model
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10 Common 
Learning 
Elements

Data Perspectives

1. Recognizing data as information - not truth - 
with error, variability, and missing information.

2. Explaining what it means to be a data scientist 
and AI expert

3. Observing a variety collection of data scientist 
role models and careers.
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10 Common 
Learning 
Elements

Data Practices

Examining how data are created, and the related 
assumptions and collection practices.

Practicing during curation, wrangling, and 
cleaning.

Assessing validity of data, methods, results and 
communication.

Employing design practices.

Investigating ethical issues and ways to 
approach them.

4.

5.

6.

7.
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10 Common 
Learning 
Elements

Data Discoveries

Articulating current issues or open questions in 
data science and AI. 

Specifying exciting discoveries or impacts of 
data science and AI.

9.

10.
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1-credit courses: prototype and iterate 

• Intro to R/Python for Data Science
• Intro to Data Visualization
• Data Communication
• Introduction to AI Ethics
• Data Science for Social Good
• Intro to Data Science for Cybersecurity
• Measuring Success
• Data Wrangling and Web Scraping
• Exploratory Data Analysis for Big Data
• Data Internships for Social Impact
• Exploring Machine Learning

• Intro to APACHE Spark Using Big Datasets
• Sports Analytics and Forecasting Using R
• Bayesian Computations for Machine Learning
• Predictive Analytics for Improving Services
• R for Biological Research
• Neural Networks and Reinforcement Learning
• BIG Data for Disease and Disparities 
• Machine Learning for Computer Vision 
• R for Social Sciences 
• Social Media: Data, Ethics and Theory

Standing Courses Special Topics Examples

Levels:   200s no prerequisite     400s suggested skills     500s graduate 
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Introductory
Courses

Skills-based
Courses

Certificates Concentrations 
and Minors

Major 
Electives

Graduate 
Courses

Minors 
• Data Science in Business
• Data Science with Graphic and 
Experience Design

• Data Science in Engineering 
Analytics and Decision-Making

• Mathematical Data Science
• Interdisciplinary Applied Data 
Science

• Data Science in K–12 Education
Certificates 

• Data Science in Business
• Data Science with Graphic and 
Experience Design

Credentials are often composed of 1-credit DSA courses and
3-credit courses from departments.  Departments decide which DSA 
courses can count for their students. 
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DSA Course Enrollment 2021-2026
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Students prepared for what’s next

DO N
OT R

EPRODUCE



Thank you!  
WEBSITE:  GO.NCSU.EDU/DSA

Sunghwan Byun, Ela Castellanos-Reyes, Andrea Crowley, Joe Faith, Lane 
Freeman, 

Meredith Graham, Eleanor Hasse, Rachel Levy (Ray), Pamela Lovin, Dana 
Newton, Taryn Shelton

This material is based upon work supported by the National Science Foundation under 
Grant Number 2313644 and 2222148. Any opinions, findings, and conclusions or 
recommendations expressed in this material are those of the author(s) and do not 
necessarily reflect the views of the National Science Foundation.

Data Science and AI Education with ADAPT Model
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ESTEEM
02
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Supporting University Data Science & Statistics 
Teacher Education 

Hollylynne Lee
EntryPoints Webinar: Postsecondary Programs and Pathways

March 6, 2026
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NC State University
Hollylynne Lee (PI)

Gemma Mojica (Co-PI)

Emily Thrasher (Senior Researcher)

Rachel Abel (GRA)

Adrian Kuhlman (GRA)

Materials used in this presentation were funded by the National Science Foundation under grants DUE 2141727 and 1625713 awarded to North Carolina State University, DUE 
2141716 awarded to Eastern Michigan University, and DUE 2141724 awarded to University of Southern Indiana. Any opinions, findings, and conclusions or recommendations 
expressed herein are those of the presenters and do not necessarily reflect the views of the National Science Foundation.

Eastern Michigan University
Stephanie Casey (PI)

University of Southern Indiana
Rick Hudson (PI)

The Concord Consortium
Bill Finzer (Co-PI)

Enhancing Statistics and Data 
Science Teacher Education: 
Transforming & Building Community
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Broad ESTEEM II Goal 
Transform 

undergraduate teacher preparation 
to support developing teachers who are 

knowledgeable and confident in teaching 
Data Science & Statistics DO N
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Specific Project Goals
Goal A: Investigate the current systems in undergraduate 
teacher preparation for teaching data science and statistics 
[DS&S]. 
Goal B: Build and sustain a DS&S teacher education 
networked improvement community. 
Goal C: Reach a broad teacher education audience through 
developing, curating and disseminating high quality DS&S 
teacher education curriculum materials.DO N
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The ESTEEM Dream Began in 2016 
Enhancing Statistics Teacher Education 

Through E-Modules

40+ hrs of multimedia material
500+ registered users
Materials are FREE and can be imported directly into LMSs
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Who Are These Modules For?
These modules are designed for use in online, hybrid, or face-to-face teacher preparation courses. Mathematics 

teacher educators can incorporate them into existing courses or use them as standalone learning experiences. Each 
module includes interactive activities, real-world data investigations, and resources that support the development of 

strong statistical reasoning in preservice teachers.

Materials are FREE and can be imported into learning management systems (LMSs)
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Data Investigation Process

More holistic, nonlinear, and 
reflective of data science 

practices

Lee, Mojica, Thrasher, & 
Baumgartner, 2022

Foundational Framework in the ESTEEM Curriculum Materials
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Contribute to Design of CODAP
CODAP: Common Online 
Data Analysis Platform

codap.concord.org
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How Do I Access ESTEEM Materials?

go.ncsu.edu/esteem-modules
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Model for our Networked Improvement Community
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ESTEEM Network: Sample of Key Partners
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Online HUB to Support the Network
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CONNECT IN                  

go.ncsu.edu/esteemhub CONVERSATION!

JOIN THE

EXPLORE 
RESOURCES 

STAY INFORMED                  
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UTK CADE 
Programs
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Data Science and AI Education
Postsecondary Programs & Pathways at the University of Tennessee, Knoxville
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Introductions
Louis Rocconi is Associate 
Professor of Evaluation, Statistics, 
and Methodology

Joshua Rosenberg is Haslam 
Family Professor and Associate 
Professor of STEM Education

The University of Tennessee, Knoxville 
is a public, land-grant university and the 
flagship campus of the UT System. 

Photo from NY Times/The Athletic
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1. Graduate Certificate in Educational Data Science

2. Intercollegiate Graduate Statistics and Data Science Program 
(IGSDSP; there will be a quiz later!)

3. M.S. in Computing, AI and Data Analytics in Education (coming Fall 
2026)

4. Ph.D. in Evaluation, Statistics, and Methodology

Pathway Overview
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Pathway 1: Graduate Certificate
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• Minor or Masters in Statistics and 
Data Science

• Add on to existing program 

• Earned concurrently with main degree

• Minor is 15 credit hours

Pathway 2: IGSDSP
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Pathway 3: M.S.
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• PhD in Evaluation, Statistics, and 
Methodology

• 90 credit hour program

• Strong foundation in program 
evaluation, applied statistical 
concepts, and educational research 
methodology

• Students can branch off into a focus 
area which includes Data Science

• Alumni are working as Data 
Scientists, Data Analysts, 
Psychometricians, AI Engineers

Pathway 4: Ph.D.
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• Building upon current offerings and strengths

• Partnering across departments and colleges

• Designing flexible programs for diverse learners

• Increasingly, offering deeper experiences for those interested

Takeaways – we are …
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MTSU LEADS 
Program
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OUR CONTEXT
● University Setting

○ Middle Tennessee State University
● Funding

○ NSF Noyce Grant (5 years)
● Collaborative Team

○ Keith Gamble, Seth Jones, Greg Rushton, Kevin 
Krahenbuhl, Kate Miller

● LEADS Program
○ Ed.S. degree program in data science teacher 

leadership designed for teachers in grades 5-9 
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LEADS Program Design

MTSU
PI Team

Graduate 
Students

Course 
Instructors

Concord
PI Team

CODAP 
Developers

District 1

Master 
Teaching 
Fellows

District 
Liaisons District 2

Master 
Teaching 
Fellows

District 
Liaisons

District 3

Master 
Teaching 
Fellows

District 
Liaisons

District 4

Master 
Teaching 
Fellows

District 
Liaisons

District 5

Master 
Teaching 
Fellows

District 
Liaisons

DSE 
Innovation

DSE 
Innovation

DSE 
Innovation

DSE 
Innovation

DSE 
Innovation

DSE 
Innovation

DSE 
Innovation

DSE 
Innovation

DSE 
InnovationDO N
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Years 1-2: Ed.S. Coursework
● Data Science Education

○ Data Literacy in Grades 5-9 (2 courses)
○ Data Ethics
○ Data Science Education Capstone Project

● Teacher Leadership
○ Collaborative Teams
○ Leadership Identity and Skills
○ Applied Research DO N
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Years 3-5: Two Tracks
● Ed.D. Track

○ Coursework towards Ed.D. in Assessment, 
Learning, and Student Success

○ Collaborative projects to position teacher as DSE 
leader in school and district

● Collaborative Partnership Track
○ Collaborative projects to position teacher as DSE 

leader in school and district DO N
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Additional LEADS Supports
● LEADS Days

○ Data dives
○ Standards exploration
○ District field trips

● District Liaisons
○ LEADS Advocate in district
○ District advocate for LEADS team
○ Teacher support for innovation and leadership DO N

OT R
EPRODUCE



Early Results (1 Year In)
● Teacher Professional Identity

○ Teachers describe an increased sense of energy and 
curiosity towards the teaching profession
■ “I’m not just surviving, with LEADS I’m thriving” 

● DSE Leadership Activities
○ Teachers leading PD
○ Teachers influencing colleagues in their schools
○ Teachers getting grants for their DSE projects
○ (Soon) Teachers writing/presenting about their work DO N
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Connect with us!
● Emails

○ ryan.jones@mtsu.edu
○ keith.gamble@mtsu.edu
○ greg.rushton@mtsu.edu
○ kevin.krahenbuhl@mtsu.edu
○ kmiller@concord.org

● Project Website
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Panel 
Discussion
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Q & A
DO N

OT R
EPRODUCE



EVENT #2 | K-12 PROJECTS & OPPORTUNITIES (MAR 31)

EVENT #3 | NATIONAL FRAMEWORKS & RECOMMENDATIONS (APR 28)

entrypointsutk.org
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