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Without links in your own 
brain, you can’t think 
critically about genAI!
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Without links in your own 
brain, you can’t think 
critically about genAI!

You can't reason well about 

what YOU don't yet know well.



What is the most powerful technique to 
help students learn most efficiently?

•Reread 

•Highlight or underline

•Retrieval practice (“recall”)

•Create a concept map





Retrieval Practice



Retrieval Practice





AI shows But I’m the only one who KNOWS!
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Let's look deeper at grokking



Let's look deeper at grokking
• Power, A., Burda, Y., Edwards, H., Babuschkin, I. & Misra, V. (2022). "Grokking: Generalization beyond overfitting on small 

algorithmic datasets." arXiv:2201.02177.

— Original discovery: neural networks suddenly generalize long after memorizing training data.

• Davies, X., Langosco, L. & Krueger, D. (2023). "Unifying grokking and double descent." arXiv:2303.06173.

— Three competing patterns (memorization, fast heuristic, true understanding) with different learning speeds. Math 
behind the visualization.

• Fedorenko, E., Piantadosi, S. T. & Gibson, E. A. F. (2024). "Language is primarily a tool for communication rather than 
thought." Nature 630, 575–586.

— Language network is for communication, not thinking. Thinking happens in separate brain networks. People with 
severe aphasia retain math, logic, causal reasoning. Language is always the surface layer.

• Ullman, M. T. (2020). "The Declarative/Procedural Model: A neurobiologically motivated theory of first and second 
language." In B. VanPatten et al. (Eds.), Theories in Second Language Acquisition (3rd ed., pp. 128–161). Routledge.

— Two memory systems: hippocampal (declarative—fast, explicit, words and facts) and basal ganglia (procedural—slow, 
implicit, grammar and skills). Grammar shifts from declarative to procedural with extended practice. Strikingly parallel 
dynamic to grokking curves.

• Sundaram, S. et al. “Teaching Models to Teach Themselves: Reasoning at the Edge of Learnability.” arXiv preprint 
arXiv:2601.18778 (2026).

— Models plateau when problems exceed their learnability frontier. SOAR meta-RL framework: teacher generates 
synthetic stepping-stone problems, rewarded by student progress on hard datasets. Self-generated curricula unlock 
learning where direct training fails. 
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Alt-tab/F11

Download the interactive visualization: https://claude.ai/public/artifacts/263b8968-7c3d-4dec-a2be-d2d8e7ee1832
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Grokked!
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The Flynn Effect

IQ

1930’s 1970’s

• Dutton, Edward, Dimitri van der Linden, and Richard Lynn. 
"The Negative Flynn Effect: A Systematic Literature Review." 
Intelligence 59 (2016): 163-69.

• Bratsberg, Bernt, and Ole Rogeberg. "Flynn Effect and 

Its Reversal Are Both Environmentally Caused." 

Proceedings of the National Academy of Sciences 115, 

no. 26 (2018):

• Dworak, Elizabeth M., William Revelle, and David M. 

Condon. "Looking for Flynn Effects in a Recent Online 

U.S. Adult Sample: Examining Shifts within the SAPA 

Project." Intelligence 98 (2023). 

Flynn, James R. "The Mean IQ of Americans: Massive Gains 
1932 to 1978." Psychological Bulletin 95, no. 1 (1984): 29.



What will our future hold?

“Cognitive realism”
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● Build the links. Foundational knowledge is vital.

● Test frequently. Frequent low-stakes tests with
          no access to AI.

● Spice enhances—it can’t carry the meal

“Cognitive realism” tells us:



Great teaching matters too.

Student-centered learning is important…

“Cognitive realism”
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