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How do humans acquire rich knowledge from poor input?

The learnability problem 

Has been debated in philosophy (e.g., empiricism vs. rationalism)

Fundamental to theories of Cognitive Science (e.g., nature vs. nurture) 

Language Learning is an important historical and modern case 
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Learnability cannot be tested directly in the lab 

- Language develops over years — we cannot intervene on children’s environment 

- Animal models can allow manipulation of experience (e.g., perception, memory)


- No “Animal model” for language !



We use an artificial model 
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GPT-2

Challenges 

- Grammaticality of children’s open-ended production in dialog: Tools to scale analysis  

 

- Simulation of interactive learning: faithfulness to caregiver learning signal 
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Analysis of error types in children’s ungrammatical utterances

At least 40% of errors 
involve omission of an 
obligatory grammatical 

element!

VS.

Not the error profile targeted  
by BLIMP and Zorro



   

GPT-2

Challenges 

- Grammaticality of children’s open-ended production in dialog: Tools to scale analysis  

 

- Simulation of interactive learning: faithfulness to caregiver learning signal 



Learning Grammar Through Feedback? 

Caregivers do not often provide explicit corrective feedback on children’s grammatical errors 


Brown and Hanlon (1970)


However, they provide probabilistic cues—whether consciously or unconsciously—that correlate 
with grammatical status of the child’s utterance 


Sokolov and Snow (1994), E. Clark (2020)


Open question:  Do these cues—as they occur naturally in children’s 
experience—provide helpful positive and negative evidence in learning?




- Child:  "Need some milk.”

- Caregiver: “Hm?”                 

- Child: “I need some milk”     

Case study: Clarification request as negative evidence  
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- Caregiver: “Hm?”                 
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[subject omission error] 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Negative input can help the child abandon an ungrammatical option

Case study: Clarification request as negative evidence  



Nikolaus, Prévôt, and Fourtassi (2023). Cogsci 

Is there a potential learning signal in caregiver naturally occurring feedback ?
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Caregiver-like feedback can improve grammatical production of a learning system 



Nikolaus & Fourtassi (2026). Philosophical Transactions of the Royal Society B 



Conclusion 

- Minimal-pair benchmarks test whether a learner can discriminate grammatical from 
ungrammatical forms


- Production-based evaluation asks a different question:

    What language can the learner generate, and what errors does it make?


-Production provides access to naturally emerging error profiles and their 
development


- It offers a complementary way to evaluate grammar learning in children and models



Open questions 

How does production-based grammaticality relate to performance on benchmarks such as 
Zorro and BLiMP?


How should we measure the coverage, frequency, and severity of errors in open-ended 
generation?


Can production-based measures be standardized into reliable developmental benchmarks?



Thanks


