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How this presentation works

slides with a blue frame are from my ideas seminar,
back in early April 20231

everything else either
happened during the last 1.5 years
I have found a better way to explain

1 possibly with minor modifications
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Keywords”

computational SLA
grammar
cross-linguality, but also focus on L2 Swedish
(parallel) UD learner treebanks



Resarch question

Can leveraging Universal Dependencies help
develop cross-lingually applicable tools and
methods for computational SLA?



Universal Dependencies 101



What is UD?

a growing multilingual collection of dependency treebanks
(160+ languages and 600+ contributors!)
a cross-lingually consistent grammatical annotation
scheme, designed to be

human- and machine-readable
suitabile for both mono- and multilingual use cases



UD annotation in 3 steps

1. segmentation (sentences, then words)
2. word-level annotation (lemmas, POS tags,

morphological features)
3. syntactic annotation (dependency relations)



Example

[...] Det bästa i Sverige är naturen. Jag älskar naturen så
mycket. Nu har jag vant mig vid att bo i Sverige efter 9
månader.



Example – step 1: segmentation

Det
the
“The best thing in Sweden is nature.”

bästa
best

i
in

Sverige
Sweden

är
is

naturen
the.nature

.

.



Example – step 2: POS tagging

Det
the
“The best thing in Sweden is nature.”

bästa
best

i
in

Sverige
Sweden

är
is

naturen
the.nature

.

.

DET ADJ ADP PROPN AUX NOUN PUNCT



Example – step 3: syntax

Det
the
“The best thing in Sweden is nature.”

bästa
best

i
in

Sverige
Sweden

är
is

naturen
the.nature

.

.

DET ADJ ADP PROPN AUX NOUN PUNCT
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?

det
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?

nsubj
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?

case
' $

?

nmod ��
?

cop � �
?

punct

?

root



Example: table view

ID FORM LEMMA UPOS FEATS HEAD DEPREL

1 Det den DET Definite=Def
Gender=Neut...

2 det

2 bästa bra ADJ Case=Nom
Definite=Def...

6 nsubj

3 i i ADP _ 4 case
4 Sverige Sverige PROPN Case=Nom 2 nmod
5 är vara AUX Mood=Ind

Tense=Pres...
6 cop

6 naturen natur NOUN Case=Nom
Definite=Def...

0 root

7 . . PUNCT _ 6 punct



Example: CoNNL-U

# text = Det bästa i Sverige är naturen.
# text_en = The best thing in Sweden is nature.
1 Det den DET SG-DEF Definite=Def|Gender=Neut|... 2 det _ _
2 bästa bra ADJ SPL-DEF Case=Nom|Definite=Def|... 6 nsubj _ _
3 i i ADP _ _ 4 case _ _
4 Sverige Sverige PROPN SG-NOM Case=Nom 2 nmod _ _
5 är vara AUX PRES-ACT Mood=Ind|Tense=Pres|... 6 cop _ _
6 naturen natur NOUN SG-DEF-NOM Case=Nom|Definite=Def|... 0 root _ _
7 . . PUNCT Period _ 6 punct _ _



Why use UD for L2 corpora?

existing parsers allow for faster annotation
rich morphosyntactic annotation supports the study of
L2 grammatical patterns
u-categories facilitate cross-lingual comparisons between:

a learner’s L1 and L2
different L2s
standard and learner language



L1-L2 treebanks
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L2 sentences // correction hypotheses
no explicit error tagging, just UD annotation

better interoperability between learner corpora



Example

Den
the

bästa
best

ting
thing

i
in

Sverige
Sweden

är
is

natur
nature

.

.

DET ADJ NOUN ADP PROPN AUX NOUN PUNCT
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cop � �
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punct

?

root



Example

Gender agreement

Den
Com

bästa ting
Neut

i Sverige är natur .
DET ADJ NOUN ADP PROPN AUX NOUN PUNCT
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case
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nmod ��
?

cop � �
?

punct
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root



Example

Definiteness

Den bästa ting i Sverige är natur
Ind

.
DET ADJ NOUN ADP PROPN AUX NOUN PUNCT

' $
?

det� �
?

amod

' $
?

nsubj
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?

case
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cop � �
?

punct
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Example
L2 original:

Den
Com

bästa ting i Sverige är natur
Ind

.
DET ADJ NOUN ADP PROPN AUX NOUN PUNCT

#  
?

det� �
?

amod

' $
?

nsubj

��
?
case
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?

nmod ��
?

cop � �
?

punct

?

root

Correction hypothesis:

Det
Neut

bästa i Sverige är naturen
Def

.
DET ADJ ADP PROPN AUX NOUN PUNCT

��
?

det

' $
?

nsubj

��
?
case
#  

?

nmod ��
?

cop � �
?

punct

?

root



L2 treebanks in UD
language name sentences status parallel

Chinese CFL 451 released no
English ESL 5124 retired* yes
English ESLSpok 2320 released no
Italian Valico 398 released yes

Korean KSL 7530 released* no
Russian ? 500 in progress yes

Swedish SweLL ~5000 in progress yes

*available for download but not part of the latest UD release



Treebanking SweLL



Treebanking SweLL



Source corpus

SweLL-gold, aka the Swedish Learner Language corpus:

genre: essays (misc topics)
learners: adult L2 Swedish learners with various language
backgrounds and proficiency levels
annotation: error tagging, pseudonymization and
normalization (minimal edits)
license: CLARIN-ID -PRIV -NORED -BY



Project plan

1. preprocessing: sentence pair extraction and automatic
pre-annotation (completed)

2. manual validation of a 500-sentence test set //
guidelines development (ongoing)

3. test set release (planned for May 2025) - 2 versions:
sentence-shuffled version at (UD)
full-essay version with all metadata (SweLL v2?)

4. incremental annotation and release of a dev and
a train set



Conflicting goals

Trees in a learner sentence-correction pair should be:

as different as necessary, so to not “hide” any
discrepancies and account for all L2-specific phenomena
as similar as possible, to facilitate qualitative
comparisons
(acceptable according to existing guidelines)



Some ideas for...

...dealing with ungrammatical segments:
literal reading for word-level annotation
distributional criteria at the syntactic level

...annotating foreign constructions: borrowing
language-specific guidelines from the learner’s L1s



Example – ungrammaticality

därför
therefore

båda
both

man
man

och
and

kvinna
woman

behöver
need

vila
to.rest

ADV ADJ NOUN CCONJ NOUN AUX VERB

' $
?

mark

� �
?

cc*

' $
?

nsubj

� �
?

cc
' $

?

conj � �
?

aux

?

root

The word båda exists, but it is only an adjective. However, the
learner is using it as as the conjunction både.



Example – foreign construction

att
to

kunna
can

använda
use

sin
their

röst
voice

på
in

ett
a

gott
good

görande
doing

sätt
way

PART AUX VERB PRON NOUN ADP DET ADJ ADJ NOUN

#  
?

mark� �
?

aux � �
?
nmod:poss

#  
?

obj
' $
?

case#  
?

det� �
?

compound*� �
?

amod

' $
?

obl

?

advcl

Similar to English well-meaning, good looking.



From UD-annotated data
to feedback comments



Steps
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Given a learner sentence:

1. obtain correction hypothesis
2. annotate learner sentence and correction in UD
3. extract error patterns
4. generate feedback comments



Steps
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1. Grammatical Error Correction
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“detta mening korrekt grammatisk?”
↓

“Är denna mening grammatiskt korrekt?”





The MultiGEC–2025
shared task



The shared task



The shared task in numbers

12 languages and 18 subcorpora
8 organizers and 28 data providers
2 tracks
3 evaluation metrics
1 multilingual baseline



Tracks
Learner essay

My mother became very sad, no food. But my sister better
five months later.

With minimal edits
My mother became very sad, and ate no food. But my
sister felt better five months later.

With fluency edits

My mother was very distressed and refused to eat.
Luckily my sister recovered five months later.



Evaluation

2 reference-based metrics (better for minimal edits):
GLEU
F0.5

Scribendi score (referenceless and LM-based, better
for fluency edits)



Baseline

Desiderata
Multilingual, simple, completely offline, works for both tracks.

Three approaches tested
1. backtranslation
2. zero-shot LLM-based
3. one-shot LLM-based



Steps
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Given a learner sentence:

1. obtain correction hypothesis
2. annotate learner sentence and correction in UD
3. extract error patterns
4. generate feedback comments



L2 parsing



2. UD annotation
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⟨“Är denna mening grammatiskt korrekt?”, “detta mening korrekt grammatisk?”⟩

↓



L2 parsing is hard!
Yevgeni Berzak, Jessica Kenney, Carolyn Spadine, Jing Xian Wang,
Lucia Lam, Keiko Sophie Mori, Sebastian Garza, and Boris Katz,
Universal Dependencies for Learner English, Proceedings of the 54th
Annual Meeting of the ACL, 2016
Yan Huang, Akira Murakami, Theodora Alexopoulou, and Anna
Korhonen, Dependency parsing of learner English, International
Journal of Corpus Linguistics, 2018
Elisa Di Nuovo, Manuela Sanguinetti, Alessandro Mazzei, Elisa
Corino, and Cristina Bosco, VALICO-UD: Treebanking an Italian
Learner Corpus in Universal Dependencies, IJCoL. Italian Journal of
Computational Linguistics, 2022
Elena Volodina, David Alfter, Therese Lindström Tiedemann, Maisa
Susanna Lauriala, and Daniela Helena Piipponen, Reliability of
automatic linguistic annotation: native vs non-native texts, Selected
papers from the CLARIN Annual Conference 2021, 2022 (Swedish)



Generating synthetic errors

In Proceedings of the Joint Workshop on Multiword Expressions and Universal
Dependencies (MWE-UD) @ LREC-COLING 2024, Torino, Italy, 2024



Using correction hypotheses

In Proceedings of the 17th Workshop on Building and Using Comparable
Corpora (BUCC) @ LREC-COLING 2024, Torino, Italy, 2024



Steps
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Given a learner sentence:

1. obtain correction hypothesis
2. annotate learner sentence and correction in UD
3. extract error patterns
4. generate feedback comments



Errors, patterns and queries



Two related problems

1. how to retrieve specific (error) patterns from L1-L2 and,
in general, parallel treebanks?

2. how to extract error patterns from one or more L1-L2
sentence pairs?



Error retrieval

In Proceedings of the 24th Nordic Conference on Computational Linguistics
(NoDaLiDa), Torshavn, Faroe Islands, 2023



Error retrieval

In Proceedings of the Huminfra Conference (HiC 2024), Gothenburg, Sweden,
2024



Error retrieval

In the upcoming Huminfra handbook



STUnD



STUnD



3.1 Error-correction pairs
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L1: “Är denna mening grammatiskt korrekt?” — L2: “detta mening korrekt
grammatisk?”



3.1 Error-correction pairs
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L1: “denna mening” — L2: “detta mening”



3.1 Error-correction pairs

41/88

L1: “denna” — L2: “detta”



3.1 Error-correction pairs
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L1: “grammatiskt” — L2: “grammatisk”



3.1 Error-correction pairs
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L1: “?” — L2: “?”



UD patterns in gf-ud
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pattern type example

single-token patterns POS "DET"
tree patterns TREE (POS "NOUN") [DEPREL "det"]
sequence patterns SEQUENCE [POS "DET", POS "NOUN"]
logical operators AND [POS "NOUN", DEPREL "nsubj"]



UD patterns in gf-ud
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POS “DET”



UD patterns in gf-ud

54/88

TREE (POS “NOUN”) [DEPREL “det”]



UD patterns in gf-ud
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SEQUENCE [POS “DET”, POS “NOUN”]



UD patterns in gf-ud
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AND [POS “NOUN”, DEPREL “nsubj”]



L1-L2 UD patterns
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Many errors can be represented as UD patterns describing the L2

TREE (AND [POS “NOUN”, FEATS_ “Gender=Com”]) [AND [POS “DET”, FEATS_ “Gender=Neutr”]]



L1-L2 UD patterns
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Sometimes, it is useful (or even necessary) to compare the L1 and
L2 → L1-L2 patterns (pairs of UD patterns)

⟨ AND [POS “DET”, FEATS_ “Gender=Com”], AND [POS “DET”, FEATS_ “Gender=Neutr”] ⟩



Pattern extraction

In Proceedings of the 18th Workshop on Innovative Use of NLP for Building
Educational Applications (BEA 2023), Toronto, Canada, 2023



Steps
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Given a learner sentence:

1. obtain correction hypothesis
2. annotate learner sentence and correction in UD
3. extract error patterns
4. generate feedback comments



Feedback



Feedback in CALL
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“Är detta mening grammatiskt korrekt?”

type example

correct/incorrect Try again!
correct answer Är denna mening grammatiskt

korrekt?
highlighting Är detta mening grammatiskt korrekt?
metalinguistic Pay attention to gender agreement!
example Detta är en exempelmening → Denna

är en exempelmening
error label M-Gend

. . . or any combination of the above!



Are feedback comments useful?
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Some more useful questions:

what kind of feedback is useful?
in which cases?
how should it be used?

. . . a flexible, general-purpose way to automatically generate
feedback comments can be a tool to answer these questions!



4. Feedback Comment Generation
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. . . (far) future work! Some (less vague) ideas:

data2text task
error patterns → feedback comments, ideally:

in multiple languages
adjustable to the learner’s level

↓

idea: a GF CNL



Grammatical Framework 101
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A generative grammar formalism/programming language for
multilingual grammar engineering:

GF grammar = 1 abstract syntax + n concrete syntaxes
especially well suited for defining application grammars
interoperable with UD (does that help?)



FCG with GF
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Parse error patterns, generate natural language sentences:

TREE (AND [POS "NOUN", FEATS_ "Gender=Com"])
[AND [POS "DET", FEATS_ "Gender=Neutr"]]

↓
The determiner’s gender is neutrum, but the gender of the noun it

refers to is common.



FCG with GF
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Parse error patterns, generate natural language sentences:

TREE (AND [POS "NOUN", FEATS_ "Gender=Com"])
[AND [POS "DET", FEATS_ "Gender=Neutr"]]

↓

OBS: detta substantiv är ett en-ord!



FCG with GF
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Parse error patterns, generate natural language sentences:

TREE (AND [POS "NOUN", FEATS_ "Gender=Com"])
[AND [POS "DET", FEATS_ "Gender=Neutr"]]

↓

Pay attention to gender agreement!



To sum up



Status update

past present future

- “lazy” L2 parsing
experiments

- SweLL-based L2
Swedish treebank

- parsing model for L2
Swedish

- basic pattern
extraction

- better pattern
extraction

- (feedback comment
generation)

- query engine - MultiGEC shared task



Some discussion points

ideas & feedback about the ideas for feedback
practical things about what I should do with my thesis
whatever you want



Fika!


