Edith Aurora Graf, Ph.D.

Lawrenceville, NJ, USA
ea.graf@proofofconceptlearning.com | proofofconceptlearning.netlify.app
| linkedin.com/in/edithauroragraf
Vision: Guide mathematics learning by making connections between cognition, assessment, and arti-
ficial intelligence.

Education

Ph.D. in Cognitive Psychology; Minor in Quantitative Psychology 1992-2000
University of Washington — Seattle, WA

B.A. in Mathematics 1992-2000
University of Washington — Seattle, WA

B.A. in Psychology; Minor in Biological Sciences 1988-1992

Binghamton University — Vestal, NY

Employment History

Founder — Proof-of-Concept Learning LLC — Educational Research Consulting — 2026—present
Lawrenceville, NJ

Senior Research Scientist — ETS (Educational Testing Service) — Division of Research 20202025
and Development; Research Institute — Princeton, NJ

Research Scientist — ETS (Educational Testing Service) — Division of Research and 2004 2020
Development; Research Institute — Princeton, NJ

Associate Research Scientist — ETS (Educational Testing Service) — Division of Re- 20012004
search and Development; Research Institute — Princeton, NJ

Research Scientist — University of Washington — Department of Psychology — Seattle, 20002001
WA

Grants

Principal Investigator — National Science Foundation (NSF) 2021-2025

e [nvestigating the Role of Collaboration on the Development of Student Ideas using a Learning Pro-
gression for the Function Concept. Grant #2101393. Budget: $3,063,630.

Principal Investigator — National Science Foundation (NSF) 20162021

e Development and Empirical Recovery for a Learning Progression-Based Assessment of the Function
Concept. Grant #1621117. Budget: $3,350,056.

Senior Personnel — Institute of Education Sciences (IES) 2017-2020

o DAT-CROSS: Developing Assessments and Tools to Support the Teaching and Learning of Science
Crosscutting Concepts. Grant #R305A170634. Budget: $1,395,722.

Co-Principal Investigator — National Science Foundation (NSF) 2003-2006


https://proofofconceptlearning.netlify.app
https://www.linkedin.com/in/edithauroragraf

e Adaptive E-Learning for Middle-School Mathematics. Grant #0313202. Budget: $399,996.

Teaching and Mentoring Experience

Mentor or Co-Mentor — ETS (Educational Testing Service) 20022024
e Supported nine graduate and undergraduate students during various summer internship programs.

Teaching Assistant, Research Methods — Department of Psychology, University of Wash- 1994
ington
Teaching Assistant, Statistics — Department of Psychology, University of Washington 1994

Undergraduate Teaching Assistant, Statistical Analysis and Design — Department of 1989
Psychology, Binghamton University

Awards

R & D Presidential Team Award — ETS (Educational Testing Service) 2010

e Mathematics content lead at ETS for the Measures of Effective Teaching study, funded by the Gates
Foundation.

R & D Presidential Team Award — ETS (Educational Testing Service) 2005

e Member of the Research and Assessment Development Math Team.

Skills

AT in Education: Prompt engineering and evaluation of Al-based mathematical problem solving.
Leadership Skills: Have led major grants with multiple subrecipients; have also led large internal
projects.

Mentorship Skills: Have successfully mentored undergraduate students, graduate students, and early-
career professionals.

Problem Solving Skills: Use multiple approaches and technologies to find innovative solutions to
challenging problems.

Communication Skills: Experienced author and presenter; conversant with mathematicians, learn-
ing scientists, psychologists, assessment specialists, psychometricians, software developers, and finance
managers alike.

Research Skills: Knowledge of mathematics cognition literature (including learning progressions),
research design, automated item generation (AIG), data analysis and statistics, proposal writing.
Statistical Software Skills: R, SPSS.

Assessment Design Skills: Experience designing innovative and engaging mathematics assessment
tasks.

Editorships

Guest Editor — Special Issue of the Journal of Mathematical Behavior

Former Consulting Editor — Educational Psychology: An International Journal of Experimental
Educational Psychology
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Andrews-Todd, J., Lee, J., Cisterna, D., Song, Y., Graf, E. A., & Jiang, Y. (2026, June). Design and
perceptions of a science conversation-based assessment with AI agents [Annual meeting of the
International Society of the Learning Sciences].

Andrews-Todd, J., Lai, Y., Jiang, Y., Graf, E. A., & Bennett, A. B. (2026, April). Facilitating dis-
ciplinary reasoning in online collaborative problem solving: A mized methods study [Annual
Meeting of the Americal Educational Research Association (AERA)].

Graf, E. A. (2026, August). An evaluation of LLM proof proficiency [Mathematical Association of
America’s Annual MathFest 2026].

Nath, S., Graf, E. A., Zhang, L., & Zapata-Rivera, D. (2026). Representation robustness under exe-
cutable reasoning constraints in large language models for mathematical problem solving [HCI
International 2026, 28th International Conference on Human-Computer Interaction].

Andrews-Todd, J., Cisterna-Alburquerque, D., Graf, E. A., Song, Y., & Lee, J. (2025, April). Fea-
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[Annual meeting of the American Educational Research Association in Denver, CO].

Andrews-Todd, J., Graf, E. A., Forsyth, C., Cisterna-Alburquerque, D., Song, Y., & Lee, J. (2025, April).
Showcasing a STEM conversation-based assessment with Al agents [Innovation Demonstration
at the annual meeting of the National Council on Measurement in Education in Denver, CO].

Graf, E. A., van Rijn, P. W., Lizano, C. L., Andrews-Todd, J., Jiang, Y., & Lee, J. (2025, December).
The role of rich mathematical conversations in learning trajectory research (Online keynote
presentation) [Conference on Learning Trajectories and its Implications for Curriculum and
Instructional Reform] [Online keynote presentation].

Graf, E. A., Forsyth, C., Ruiz Diaz, S., Yan, D., & Jiang, Y. (2025, April). Mathematical explorations in
an LLM [In E. A. Graf (Chair), Applications of Generative Al to Mathematics Education: Op-
portunities and Challenges, paper available on request. Annual meeting of the National Council
on Measurement in Education (NCME) in Denver, CO].

Graf, E. A., van Rijn, P. W., Lizano, C. L., Andrews-Todd, J., & Jiang, Y. (2025, June). Investigating
the role of collaboration on the development of student ideas using a learning progression for the
function concept [Poster presented at the biannual NSF DRK-12 PI Meeting in Arlington, VA].

Jiang, Y., Graf, E. A., & Andrews-Todd, J. (2025, June). Using epistemic network analysis and sequential
pattern mining to explore the impacts of social facilitation on collaborative mathematical problem
solving [International Conference on Computer-Supported Collaborative Learning (CSCL) in
Helsinki, Finland].

Stacho, L., Graf, E. A., & Zapata-Rivera, D. (2025, April). Ezplorations in using student solution
pathways and large language models for enhanced mathematical learning [In E. A. Graf (Chair),
Applications of Generative Al to Mathematics Education: Opportunities and Challenges, paper
available on request. Annual meeting of the National Council on Measurement in Education in
Denver, CO].
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Zhang, L., & Graf, E. A. (2025, October). Mathematical computation and reasoning errors by large
language models [Artificial Intelligence in Measurement and Education Conference (AIME-Con)].

Cisterna, D., Andrews-Todd, J., Graf, E. A., Song, Y., Lee, J., & Rice, J. (2024, September). Practices
for designing STEM performance assessments: The weather task [International Association for
Educational Assessment Conference in Philadelphia, PA].

Gaston, A., & Graf, E. A. (2024, April). Exploring chat data through the lens of facilitation [In E. A. Graf
(Chair), Advancing Equity in Assessment Through Small-Team Collaboration in Mathematics.
Annual meeting of the American Educational Research Association in Philadelphia, PA].

Graf, E. A., Lizano, C. L., Agyapong, F., & van Rijn, P. W. (2024, June). Evaluating learning progression-
based mathematics rubrics for validity and reliability [Annual meeting of the International So-
ciety of the Learning Sciences in Buffalo, NY].

Graf, E. A., & Lizano, C. L. (2024, April). Ezploring student response and chat data through the lens
of the function concept learning progression [In E. A. Graf (Chair), Advancing Equity in As-
sessment Through Small-Team Collaboration in Mathematics. Annual meeting of the American
Educational Research Association in Philadelphia, PA].

Graf, E. A., Lizano, C. L., van Rijn, P. W., & Crombie, W. O. (2024, April). Designing learning pro-
gressions to advance equity in assessment and learning [Training Session at the annual meeting
of the National Council on Measurement in Education in Philadelphia, PA].

Andrews-Todd, J., Graf, E. A., & Pinto Jr., W. (2023, March). A collaborative problem-solving platform
to measure understanding on a mathematics learning progression [In A. Zilberberg (Chair),
Platforms and Strategies to Enhance Learning. Annual meeting of the National Council on
Measurement in Education (Virtual Session)].

Graf, E. A. (2023, June). Co-designing learning progression-aligned mathematics activities that support
collaborative discourse [Working session presented at the biannual NSF DRK-12 PI Meeting in
Arlington, VA].

Graf, E. A., & Confrey, J. (2023, April). Assessment in support of equity and student agency [Organized
Discussion, Transforming K-12 Assessments: Providing Valid Data for Instructional Decisions,
Equity, and Accountability, led by Charlotte Gilbar. Annual meeting of the National Council
on Measurement in Education in Chicago, Illinois].

Graf, E. A., Lizano, C. L., Gaston, A., Andrews-Todd, J., & Voepel, T. (2023, June). Investigating the
role of collaboration on the development of student ideas using a learning progression for the
function concept [Poster presented at the Biannual NSF DRK-12 PI Meeting in Arlington, VA].

Graf, E. A., & Andrews-Todd, J. (2022, July). A wusability study for collaborative problem solving in
mathematics [We the People—Math Literacy for All & Algebra Project National Conference
(Virtual Session)].

Graf, E. A., Milner, C., Eames, C. L., & van Rijn, P. W. (2021, June). Development and empirical
recovery for a learning progression-based assessment of the function concept [Poster presented
at the biannual NSF DRK-12 PI Meeting (Virtual Session)].

Graf, E. A. (2020, January). Geometric transformations as functions: A qualitative analysis of student
responses [In G. Budzban (Chair), Experiencing Geometric Transformations and Evaluating
Learning Progressions: Celebrating the Work of David W. Henderson. MAA Invited session
given at the Joint Mathematics Meetings in Denver, CO].

Graf, E. A., Milner, C., Eames, C. L., & van Rijn, P. W. (2020, August). Steps in the design and
validation of the assessment: An overview [In E. A. Graf (Chair), Development and Empirical
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