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Learning language from less input?

@ High-level feedback for storytelling

Does it work?
* More data efficient?
* Role of prior knowledge (pretraining)?
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No, that’s a sheep.

S Utow cute!]

Feedback

Detail from: Dispute of St. Catherine with the Philosophers, Salzburg Museum Once Upon a Time, Mayer Martins et al., EMNLP 2025 6
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(0,0,0) Length: 25 Reward: 0.07 # 43434

she will possess me a descend-weller repwined feast.
Of this of the Saxon divinity and for fifty months will
occur; ” Mr. March reppainted .</s>

(1,1,1) Length: 67 Reward: 0.43 # 217857

hitherto hathine before twenty-three of people had lost
their Senator Ragnzan leave in the decision, formally
on the fact that he would make-up payment. After
Commonwealth negotiated against a white elector of-
fenders, Captain Spndez Junpped with the alliance and
denied the suggestion which was only a vote from him:
he seems to men such as England and Wales, but he
said not to have been a party,

(1,2,1) Length: 71 Reward: 0.52 # 321361

which whenever it may not be trusted. 'Cause she really
would feel about that she might have recognized her
lyrics. I encourage her. The love is not yet permitted
to pronouncemy to the contrary." She was in a state
that it was a small, sweet gift. She kept pieces of the
discussion, and she heard her dear face. Her newence
was based upon her key to the audit that she had

(1,2,3) Length: 82 Reward: 0.71 # 318619

when it was given to the sun. Did he tell you that I
wrote a letter, then that the moon was not frightened of
telling her story? She introduced her red coat into the
eyes of his safety. Perhaps she loved that, though she
had seen sad old laughter. She now told her primary
harmon they in spite of the name as she had never seen
a star light thunder escort. She found herself there a
dragon doing her best at it

90 M

900 M

Anthology

(1,2,2) Length: 76 Reward: 0.61 # 43434

there lived old men like me, the flowers of Jed serene
rose from every mountain and valley, and they grew
wildly from one to another. The inhabitants of those
under one tree and the branches in the other, had been
bewitched in their own world by their native dwelling;
but having enabled them to approach them they had
for good to take an active place among mankind. They
resided many weary people, but had always a

(1,0,0) Length: 63 Reward: 0.26 # 217857

there lived an unquenchable king. But cannot the words
wear off, and for ten days he was forced to stake his
head on one native bird-cage, while the hunters came
in for us the fish-skin preservation. He was a dread of
poor little war-birds, and a more likeable wickedness so
lonesome in proportion to his cruel fangs as a young
bird devouring li

(1,0,0) Length: 67 Reward: 0.27 # 321361

immature and upland boy, he was dazzled by the tremen-
dous overlooks of his race had lighted. He met a spirit
who had been there all the day to bespeak in the midst
of many years, and answered: "Hear him, Don Carlos,
from there he lent it to reality; He is a different kind of
drunken-looking man; I consider him much creamered
after his teeth." In the same

(2,3,3) Length: 76 Reward: 0.85 # 8821

everything seemed as if it were a fairy tale—so much as
you have told us a great story that we cannot bear to
believe. There was something, however, very different

from the description of the whole story, most surprising.
If the story reached out, then, and it was always the
story at the end, it was always something inexpressibly
a story that made a great deal of sense. But it was all
a mistake and wonder
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So what?
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Image sources

e Library of Congress: Lynda Carter tours the Jefferson Library exhibit, June 16, 2017. Photo by Shawn Miller.
https://blogs.loc.gov/loc/2023/08/revisiting-books-that-shaped-america-with-c-span/

* Brain: By Jensflorian - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=39237155

* Supercomputer: U.S. Department of Energy from United States, Public domain, via Wikimedia Commons
https://commons.wikimedia.org/wiki/File:Sierra_Supercomputer (48002385338).ipg

 Woman Icon: By Freepik via Flaticon.
https://www.flaticon.com/free-icon/woman_11107554?term=person&page=1&position=5&origin=search&related id=11107554

* Child icon: By Freepik via Flaticon https://www.flaticon.com/free-icon/baby 1702329

* Anonymous, Detail from the painting: Dispute of St. Catherine with the Philosophers, c. 1505-1510, tempera on wood, Salzburg Museum,
Inv. No. 25/72 via Wikimedia Commons;
https://commons.wikimedia.org/wiki/File:Disput_der_hl_Katharina_mit_den_Philosophen_detail_Hund.jpg
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Readability:

O - Frequent and severe grammar errors; difficult to understand.

1 - Noticeable grammar errors; mostly understandable.
2 - Few minor grammar errors; well-formed overall.
3 - Correct grammar; well written.

Narrative Coherence:

0 - No story: completely incoherent or too short.
1 - No logical flow, confusing narrative.

2 - Mostly coherent story and not cut off.

3 - Coherent and logically structured story.

Creativity:

O - Dull or incomprehensible.

1 - Somewhat creative; mostly predictable.

2 - Fairly creative and engaging.

3 - Highly original, imaginative, and engaging.

Story Prompt:
{{story_prompt}}

Student Story:
“{{student_completion}}”

Readability, Narrative, Creativity =

Teacher prompt

Once Upon a Time, Mayer Martins et al., EMNLP 2025
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BabyLM resulis

Task 1000M-pre SimPO 900M-pre 900M-RL

BLiMP 74.88 72.16 77.52
Suppl.  63.32 61.22 56.62
EWOK 51.67 51.92  51.36
COMPS 56.17 55.05 55.20
ET 31.51 28.06 30.34
GLUE 52.18 50.35  53.14

77.53

56.72
51.41
55.18

33.11

52.46

Task 1000M-pre SimPO 900M-pre 900M-RL

WUG-A 0.502 0.510 0.701
WUG-P 0.073 0.179 0.042

AoA 0.053 0.074 0.080
Eye-T 0.079 0.091 0.003
SPR 0.032 0.035 0.000

0.711
0.045
0.080
0.002
0.000
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BabyLM tasks

Setting Dataset  Prediction Task Evaluation Metric Reference
BLiMP Grammatical acceptability Accuracy Warstadt et al. (2020)
Suppl. Discourse acceptability Accuracy Warstadt et al. (2023)

© EWOK Conceptual knowledge Accuracy Ivanova et al. (2025)

,qz COMPS Property knowledge Accuracy Misra et al. (2023)

& WUG-A Morphol. generalization (adj.) Spearman’s p Weissweiler et al. (2023)

E WUG-P Morphol. generalization (verbs) Spearman’s p Hofmann et al. (2025)
AoA Age of acquisition Pearson’s p Chang and Bergen (2022)
Eye-T Eye-tracking fixations Partial corr. pR? De Varda et al. (2024)
SPR Reading times Partial corr. pR® De Varda et al. (2024)
ET Entity Tracking Accuracy Kim and Schuster (2023)
BoolQ Question answering Accuracy Clark et al. (2019)

=y MultiRC Question answering Accuracy Khashabi et al. (2018)

5 MNLI Natural language inference Accuracy Williams et al. (2018)

e RTE Entailment Accuracy Bentivogli et al. (2009)

dq) MRPC Paragraph identification Accuracy Dolan and Brockett (2005)

[ QQP Question similarity Accuracy Iyer et al., (2017)
WSC Coreference resolution Accuracy Levesque et al. (2012)
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BabyLM corpus

Source Ratio Domain Reference

BNC 8% Dialogue BNC Consortium (2007)

CHILDES 29% Dialogue, child-directed MacWhinney (2014)

Proj. Gutenberg 26% Fiction, nonfiction Gerlach and Font-Clos (2020)
OpenSubtitles 20% Dialogue, scripted Lison and Tiedemann (2016)

Simple Eng. Wiki.  15% Nonfiction -~

Switchboard 1% Dialogue Godfrey et al. (1992), Stolcke et al. (2000)
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Hyperparameters

Interactive RL with PPO

Pretraining
Hyperparameter Value
Number of epochs [11] 10
Datapoint length 512
Batch size 16
Gradient accum. steps 4
Learning rate 0.0005
Number of steps 211650
Warmup steps 2116
Gradient clipping 1
Seed 42
Optimizer AdamW
Optimizer B; 0.9
Optimizer B2 0.999
Optimizer e 10~8
Tokenizer ByteLevel BPE
Tokenizer vocab size 16000
Tokenizer min. frequency 2

Parameter Value
Student context length 512
seed 42
batch size 360
Student sampling temp. 1
top_k 0
top_p 1
max_ new__tokens (student) 90
Teacher model Llama 3.1

8B Instr.
Teacher context length 1024
Student sampling temp. 0.2
max_ new__tokens (teacher) 6
gradient_accumulation__ steps 1
adap_kl ctrl True
init kl coef 0.2
learning_rate 1x107°
Student input limit 1M words

Once Upon a Time, Mayer Martins et al., EMNLP 2025
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