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L2 grammar acquisition
tuterial ICALL (language tools)
. .
self-study — automatic feedback — AWE/FCG
multilingual
grammar-based, but also data-driven (learner corpora)



Why feedback?
: e
MultiGEDS-2023
&

= “Multi” stands for “multilingual” here, but the original idea was
for the task to be both
multilingual
= multi-class (cf. Casademont Moner and Volodina, 2022)
= discussions about the data format
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not used
not necessarily a good idea

but. ..



L1-L2 treebanks

L1-L2 Parallel Dependency Treebank as Learner Corpus

John Lee, Keying Li, Herman Leung
Department of Linguistics and Translation
City University of Hong Kong
jsylee@cityu.edu.hk, keyingli3-cC@my.cityu.edu.hk, leung.hm@gmail.com

= L2 sentences // correction hypotheses
= no explicit error tagging, just UD annotation
* better interoperability between learner corpora



Universal Dependencies 101

O
<root>

korrekt
root

N\

Ar /mening grammatiskt  ?

cop / nsubj advmod punct
AUX" NOUN ADV PUNCT
denna
det
DET

“Ar denna mening grammatiskt korrekt?”



The CoNNL-U format

# text = Ar denna mening grammatiskt korrekt?

1 Ar vara AUX _ Mood=Ind|Tense=Pres|VerbForm=Fin|Voice=Act 5 cop _ _
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The CoNNL-U format

# text = Ar denna mening grammatiskt korrekt?

1 Ar vara AUX _ Mood=Ind|Tense=Pres|VerbForm=Fin|Voice=Act 5 €op _ _
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3 mening mening NOUN _ Case=Nom|Definite=Ind|Gender=Com|Number=Sing 5 nsubj _ _

4 grammatiskt grammatisk ADV _ Degree=Pos 5 advmod _ _

5 korrekt korrekt ADJ _ Case=Nom|Definite=Ind|Degree=Pos|Gender=Com|Number=Sing @ oot _ _
6 ? 2 PUNCT _ _ 5 pumet _ _

ID - FORM - LEMMA - UPOS - FEATS - HEAD - DEPREL
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L1-L2 treebanks: example

o— Q
<root> <root>
korrekt korrek
root root
ADJ \ Gender=Com ADJ
Ar mening grammatiskt  ? mening grammatisk  ?
cop / nsubj advmod punct nsubj amod punct
AUX" NOUN ADV PUNCT NOUN  ADJ PUNCT
denna detta
det det
DET ber > Gender=Neut
L1: “Ar denna mening grammatiskt korrekt?” — L2: “detta mening korrekt grammatisk?”



Existing L1-L2 treebanks

treebank language n. sentences
TLE/ESL English 5124

CFL Chinese 451
VALICO-UD Italian 398




L1-L2 treebanks and feedback

Key idea:

L1-L2 treebanks contain a lot of information useful for
generating feedback comments about morphosyntactic
errors.
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1. Grammatical Error Correction

“detta mening korrekt grammatisk?”

!

“Ar denna mening grammatiskt korrekt?”



1. Grammatical Error Correction

Well established task
several promising approaches
(see Bryant et al., 2022 for a recent survey)
Swedish:
= Granska system (Domeik et al., 2000)
Nyberg, 2022
= Ostling and Kurfali, 2022
back-and-forth MT to the learner’s L1 can help



1. Grammatical Error Correction

* Well established task
* several promising approaches
(see Bryant et al., 2022 for a recent survey)

= Swedish:

= Granska system (Domeik et al., 2000)

= Nyberg, 2022

= Ostling and Kurfali, 2022
= back-and-forth MT to the learner’s L1 can help

... not necessarily my problem



Given a learner sentence:

obtain correction hypothesis

annotate learner sentence and correction in UD
extract error patterns

generate feedback comments

mwn =



2. UD annotation

(“Ar denna mening grammatiskt korrekt?”, “detta mening korrekt grammatisk?")

O—
<root>

korrekt

root

ADJ \
Ar mening grammatiskt  ?
cop / nsubj advmod punct
AUX" NOUN ADV PUNCT
denna
det
DET

!

Q
<root>
korrek
root
ADJ
mening grammatisk  ?
nsubj amod punct
NOUN  ADJ PUNCT
detta
det

DET




2. UD annotation

== Standard UD parsers perform well on L1 text, but automatic
annotation of L2 text remains challenging !
= some tentative ad-hoc approaches:
* rule-based error-diagnosing phase structure parser

(Kakegawa et al., 2000)
= ML-based error-repairing dependency parser (Sakaguchi

and van Durme, 2017)

1 Krivanek and Meurers; 2013; Huang et al., 2018; Volodina et al. 2022



2. UD annotation

... A problem for future me! Some (vague) ideas:

* just training a standard parser on a UD-annotated L2 corpus?
= L2 parsing “informed” by the L1 parse?
* in any case, it will be useful to have a Swedish L1-L2 treebank
to use as a gold standard
» starting in the near future, using Swel L data



Given a learner sentence:

obtain correction hypothesis

annotate learner sentence and correction in UD
extract error patterns

generate feedback comments

mwn =



3. Error pattern extraction

o—
<root>

cop
AUX

denna
det
DET

nsubj
NOUN

korrekt

root
ADJ \

Ar /mening grammatiskt

advmod
ADV

?
punct
PUNCT

!

Q
<r00t>
korrek
root
ADJ
mening grammatlsk ?
nsubj amod punct
NOUN ADJ PUNCT
detta
det
DET

.some kind of machine-readable description of the errors?



3. Error pattern extraction
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* related to Choshen et al. (2020)'s work automatically inferring
error classes from L1-L2 treebanks



3. Error pattern extraction

* new problem
* related to Choshen et al. (2020)'s work automatically inferring
error classes from L1-L2 treebanks

...work in progress!
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a. aligning the L2 sentence with its correction hypothesis
b. selecting divergences due to morphosyntactical errors
2. representing them as machine-readable error patterns
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3.1 Error-correction pairs

concept-alignment  public 9
I ¢ star v

Syntax-based Concept Alignment for Machine Translation
machine-translation universal-dependencies grammatical-framework

@Tex Yr1 %Y1 B8BSD2-Clause "simplified” License [UpdateciZineeksiago

= finds word- and phrase-level correspondences in parallel UD
treebanks

designed to build translation lexica, but fairly configurable

the L1-L2 case is arguably easier than the multilingual one



3.1 Error-correction pairs

<root>

korrek
root
ADJ

/

mening grammatisk  ?

Ar mening grammatiskt  ? I
cop / nsubj advmod punct nsubj amod punct
AUX" NOUN ADV PUNCT NOUN ADJ PUNCT,

detta
det
DET,

denna
det
DET

L1: “Ar denna mening grammatiskt korrekt?" — L2: “detta mening korrekt

grammatisk?”



3.1 Error-correction pairs

o— Q
<root> <root>

Sa

” korrekt korrek

root
ADJ \
mening\ grammatiskt ? mening | grammatisk ?
j | advmod punct j punct
NOUN/ ADV PUNCT PUNCT

L1: “denna mening” — L2: “detta mening”



o—
<root>

korrekt

root
ADJ \

Ar /mening grammatiskt  ?

cop / nsubj advmod punct
AUX" NOUN ADV PUNCT
denna
det
DET

L1: “denna” — L2:

3.1 Error-correction pairs

Q

<root>
korrek
root
ADJ

mening grammatisk  ?
nsubj

amod
ADJ

punct
PUNCT

“detta”




3.1 Error-correction pairs

O— Q
<root> <root>
korrek
root
ADJ
Ar mening | grammatiskt) ? mening ( grammatisk) ?
cop / nsubj nsubj punct
AUX" NOUN NOUN PUNCT
denna detta
det det
DET DET

L1: “grammatiskt” — L2: “grammatisk”



3.1 Error-correction pairs

<root>

cop
AUX

d
denna
det
DET

nsubj
NOUN

korrekt
root
ADJ

advmod
ADV

Ar /mening grammatiskt

L1:

P — L2 7

Q
<root>

mening  grammatisk
nsubj amod
NOUN ADJ

detta
det
DET
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3.1 Error-correction pairs

= Does CA always work so well?
* no

= would it solve the problem completely if it did?
* not really

= does it help?
» yes!



3. Error pattern extraction

Two subproblems:

1. locating error-correction pairs
a. aligning the L2 sentence with its correction hypothesis
b. selecting divergences due to morphosyntactical errors
2. representing them as machine-readable error patterns
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3.2 Error patterns

How to represent error patterns?
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= using a query language for UD trees



Query languages for UD treebanks

PML-TQ (Pajas and Stépanek, 2009)
TAuNDRA (Martens, 2013)

SETS (Luotolahti et al., 2015)

Python (using UDAPI, Popel et al., 2017)
Grew-match (Guillaume, 2021)



Query languages for UD treebanks

gf-ud | Public

Functions to analyse and manipulate
dependencyitrees, as well as conversions
between GF and dependency trees. The main
use case is UD(URiVersallDependencies), but
the code is designed to be completely generic
as for annotation scheme. This repository
replaces the old gf-contrib/ud2gf code. It is also
meant to be used in the 'vd' command of GF a...

@ Grammatical Framework ﬁ 4 %13 @ 6 I'l 3
Updated onJan 10



UD patternsin gf-ud

pattern type

example

single-token patterns
tree patterns
sequence patterns
logical operators

POS "DET"

TREE (POS "NOUN") [DEPREL "det"]
SEQUENCE [POS "DET", POS "NOUN"]
AND [POS "NOUN", DEPREL "nsubj"]
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UD patternsin gf-ud

pattern type

example

single-token patterns
tree patterns
sequence patterns
logical operators

POS "DET"
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SEQUENCE [POS "DET", POS "NOUN"]
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UD patternsin gf-ud

punct
PUNCT

AND [POS “NOUN", DEPREL “nsubj"]



L1-L2 UD patterns

Many errors can be represented as UD patterns describing the L2

O—
<root>

korrekt

root
ADJ \

Ar /mening grammatiskt  ?

cop / nsubj advmod punct
AUX" NOUN ) ADV PUNCT
J Gendexr=Com
denna

det ~ XY _
DET Gender=Com

[GENUEI=NETE et

Q

<root>
korrek
root
ADJ
mening grammatisk  ?
nsubj amod punct
NOUNI ADJ PUNCT

V" detta
DET

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




L1-L2 UD patterns

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

o— Q
<root> <root>
korrekt korrek
root root
ADJ ADJ
\ Gendexr=Com \
mening grammatiskt  ? = mening grammatisk ?
cop nsub] advmod punct nsubj amod punct
AUX NOUN ADV PUNCT NOUN  ADJ PUNCT
J Gender=Com f
denna detta
det Gender=Neut (jot
DET DET

( AND [POS “DET", FEATS_ “Gender=Com”], AND [POS “DET", FEATS_ “Gender=Neutr"] )
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3.2 Error patterns

Based on my ongoing work. ..

= is this the most expressive query language out there?
* probably not

= s it expressive enough?
* yes!

= is it easy to integrate in my code, and to work with in general?
* veryl

From a review:

The GF-UD query language seems user-friendly and expres-
sive enough for a range of queries over UD treebanks.



Queries!?

€ Go to NoDaLiDa 2023 Conference homepage
Aquery engine for L1-L2 parallel dependency treebanks

Arianna Masciolini
Published: 20 Mar 2023, Last Modiified: 22 Mar 2023 NoDaLiDa 2023  Readers: @
Keywords: L2 corpora, Universal Dependencies

veryone  Show Bibtex ~ Show Revisions

TLIDR: Presentation of a query engine for retrieving errors from L1-L2 parallel dependency treebanks
Abstract: L1-L2 parallel dependency treebanks, aimed at achieving interoperability between learner corpora, consist of learner sentences paired with correction
hypotheses. Rather than explicitly labelled for errors, sentences are morphosyntactically annotated following the Universal Dependencies standard, which enables
error retrieval via tree queries. Work in this sense has, however, been limited. Addressing the limitations of the existing tools, we present a query engine for L1-L2
treebanks and evaluate it on a manually validated and an automatically parsed corpus,

Student Paper: Yes, the first author is a student

Reply Type: Author: | everybody v ‘ Visible To: | allreaders v | Hidden me:| nobody v ‘ 3 Replies

[-1 Paper Decision
NoDaLiDa 2023 Conference Program Chairs
17Mar2023  NoDaLiDa 2023 Conference Paper102 Decision  Readers: @ Everyone
Decision: Accept



Whereis the code?

L2-UD Ppublic ¥¢ star ~

Tools for working with UD treebanks of learner texts. ,\L‘

@ Haskell &[5 MIT License Updated 1 minute ago

Contains both:

* the query engine
= the code for extracting error patterns (under development)



Given a learner sentence:

obtain correction hypothesis

annotate learner sentence and correction in UD
extract error patterns

generate feedback comments

mwn =



Feedback in CALL

“Ar detta mening grammatiskt korrekt?”

type example

correct/incorrect Try again!

correct answer Ar denna mening grammatiskt
korrekt?

highlighting Ar detta mening grammatiskt korrekt?

metalinguistic Pay attention to gender agreement!

example Detta ar en exempelmening — Denna
ar en exempelmening

error label M-Gend
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Feedback in CALL

“Ar detta mening grammatiskt korrekt?”

type example

correct/incorrect Try again!

correct answer Ar denna mening grammatiskt
korrekt?

highlighting Ar detta mening grammatiskt korrekt?

metalinguistic Pay attention to gender agreement!

example Detta ar en exempelmening — Denna
ar en exempelmening

error label M-Gend

...or any combination of the above!



Are feedback comments useful?

Based on SLA research, maybe:

= Truscott, 1996 convincedly argues that grammar correction
should be abandoned altogether. ..

= ...but Ferris, 1999's response article claims it does not do so
convincingly. . .
= ...and the debate goes on. ..



Some more useful questions:

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



What kind of feedback is useful?

Based on CALL research, metalinguistic feedback is probably useful:

= Heift, 2001 shows that student attend to metalinguistic
feedback, even when they can request the correct answer

= Heift, 2004 suggests that metalinguistic feedback, combined
with highlighting, has positive effects on learner uptake

= plenty of recent papers! and a shared task? on FCG

1 Nagata et al., 2020; Hanawa et al, 2021; Huang et al., 2018; Galvan-Sosa
et al., 2023...
2 Nagata et al., 2021



4. Feedback Comment Generation

... (far) future work! Some (less vague) ideas:

= data2text task

* error patterns — feedback comments, ideally:
= in multiple languages
= adjustable to the learner’s level

N
idea: a GF CNL



Grammatical Framework 101

=/

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

Parse error patterns, generate natural language sentences:

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

!

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



FCG with GF

Parse error patterns, generate natural language sentences:

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

!

OBS: detta substantiv ar ett en-ord!



FCG with GF

Parse error patterns, generate natural language sentences:

TREE (AND [POS "NOUN", 1)
[AND [POS "DET", FEATS_ "Gender=Neutr"]]

!

Pay attention to gender agreement!



To summarize

Planned contributions:

X query engine for L1-L2 treebanks

1 [WIP] error pattern extraction module
1 [soon]| L1-L2 Swedish treebank

"1 CNL for FCG

[l some kind of demo application



Inrecent news. ..



Duolingo Explain My Answer

-l

X Explain My Answer Explain My Answer

o P

Complete the translation

1 don't like those dresses. Correct answer: Correct answer:

No me gustan esos vestidos. No me gustan esos vestidos.

Nome gusta  esos vestidos.

Almost there! But when Almost there! But when

gustar is used with a plural gustar is used with a plural
item like vestidos, you'll use item like vestidos, you'll use
the plural form gustan the plural form gustan
Your answer, no me gusta, Your answer, no me gusta,
would be used for a single would be used for a single
item, like vestido. item, like vestido
Does that help? Does that help?

© Incorrect o q

Correct answer: No, please elaborate

No me gustan esos vestidos.

([ oo mons @ ..
CONTINUE




Thank you!
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