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Key terminology

SwelL Swedish Learner Language

L2 Second (and foreign) language



What is infrastructure?

"'"Infrastructure'? — You
mean like rocks and sticks?"



An electronic research
Infrastructure

(free accessible) data in electronic format

technical platform for exploring data, including tools and
algorithms for data analysis, and visualization

a set of tools and technical solutions for new data collection
and preparation, including data processing and annotation

a network of experts in the relevant disciplines, incl. legal and
ethical questions



‘| How can we help?
\U

e Collect and annotate data (L2 essays, error logs, ...)

* Develop tools for analyzing and visualizing L2 data (e.g
essays, in Strix / Korp)

e Gain expert knowledge

2 to promote research on L2 Swedish
2 to support course book writers, L2 teachers, L2
assessors, L2 students D

2 to support instruction of future

L2 teachers
2 ... and to promote app development for
o L2 Swedish learning




As you know...

* Riksbankens Jubileumsfond,
Infrastructure project IN16-0464:1

7 min SEK

« 2017-2019




Parthers

* University of Gothenburg: NLP, L2, assessment
« Stockholm university: NLP, L2
* Uppsala university: NLP

« Umea university: L2/assessment

-,
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Societal need

Citizens with foreign background, 2002-2015
2500000

2000000

1500000

F

1000000
500000

0
2002 2005 2008 2012 2015

2015: out of 9,9 min citizens, 2,2 min have foreign background. i.e. 22,2 %
(Statistiska centralbyran)



Focus on literacy

e Dutch study:

— Average reading comprehension ~B1 level

Velleman, E., van der Geest, T.. Online test tool to determine the CEFR reading
comprehension level of text. Procedia Computer Science 27 (2014)

Advanced

15



&) OECD

BETTER POLICIES FOR BETTER LIVES

Literacy: Sweden

 PIAAC study with focus on literacy (2013)
« Sweden among 5 “best’ out of 23 countries (on average)

* Biggest discrepancy between citizens with native and
non-native origins

- low employabillity
— bigger risk for bad health

OECD. 2013. OECD Skills Outlook 2013. First Results from the Survey of Adult SKills.

PIAAC. 2013. Survey of Adult Skills (PIAAC).

SCB. 2013. Tema utbildning, rapport 2013:2, Den internationella undersékningen av vuxnas
fardigheter. Statistiska centralbyran. 16



Our focus Is on...

 MAIN: L2 essays (writing)

« SIDE: exercise logs (reading and listening comprehension,
vocabulary and grammar training)

* NO speech data — yet

e target group: adult learners

17



Problem 1: lack of 1.2 data

e FElectronic L2 production is very difficult to collect

> NOT available online

> Need learner permits

> Need learner variables (gender, age, native language, etc)
> Sensitive in nature

> Need to be carefully agreed with the existing laws

* We need an infrastructure/environment for storing and
collecting .2 data

18



Problem 2: lack of coordination

e There is a national need to coordinate various (individual and
bigger-scale) efforts aimed at collecting L.2 production (e.g.
which permits, learner variables, formats etc so that the data

could be comparable and usable between projects, and
REUSABLE between projects)

e There is a need to digitize and process hand-written L.2
language samples (e.g. National tests in Swedish and L2
Swedish) in an organized nation-wide effort

19



Problem 3: lack of 1.2 tools and models

» Existing NLP tools are not capable to analyze L2 learner language due to
numerous infelicities (normative language analysis versus error analysis)

» Adaptation of existing NLP tools required

« Adaptation of tools targeting ”deviating” forms of language:
historical texts or social media

e Development of new tools require specific, often hand-annotated data

e Error-tagged corpora

* Learner profiles (grammar, vocabulary, etc. per level of
proficiency)

20



Initial steps and pilot studies

Data collection and digitiation

e SweL.L corpus (core corpus)
e The Uppsala Corpus of Student Writings (monitor corpus)
e “Alternative” L.2 data

Resource creation (e.g. SweL.Lex — L.2 productive vocabulary)

Algorithm development: L2 error detection & normalization
User-oriented tools:

e [.2 annotation tools (SweGRAM)
e L2 essay analysis (Larka-based online tool)

21



The ultimate goal

L2 infrastructure activity development cycle

Update resources, .
P s loorith Resources, Researt h
tools, algorithms scenarios GUI for
. tools B
e e - assessors/
e algorithms " teachers
" NLP: input data | - (assessor view)
. \ sttty .
\' analysis, user \_ pﬁoﬁgigﬁe -
modelin
/ J Reuse ™.
[ Y | L2
| | Annotation of - expert
——___ | answers Activity approval
\ L2 expert /¥ (assessors/ generation |
analysis researchers) |
GUI for analy ._ )
researche o /
(researcher Logging Activity In - GUI for students
view) answers to use Publish (student view)
~database(s) . activity
k-\""\-\.._\_\____\-\-\- /

22
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Relevant laws & regulations

the core ones

Personal Privacy Act, PPA (Personuppgiftslagen)
Ethical Review Act (Etikprévningslagen)
Tryckfrihetsférordningen

Copyright (Upphovsréttslagen)



What is “personal information”?

* Personal information: Any kind of information that

directly or indirectly can belinked to a physical person
(alive one).

Agreements (signed)
Hand-written versions versus ip-addresses

Demographic metadata: age, gender, L1, residence time in Sweden
(month/year of arrival), education level, other languages

Essay metadata: date, school, class, teacher, topic, genre, grade, level,
additional information/handouts

* If possible to identify a person

— applications to PUL, Ethical Review Act / Board
— sketch all scenarios where the data can be used



More “personal information” terms

* Personuppgiftsansvarig:. Den som ensam eller
tillsammans med andra bestammer a&ndamalen med och
medlen for behandlingen

* Personuppgiftshitrade: Den som behandlar
personuppgifter for den personuppgiftsansvariges rakning.

« Tredje man: Nagon annan an den registrerade, den

personu
personu
personu

D
D
D

pgiftsansvarige, personuppgiftsombudet,
ngiftsbitrddet och sadana personer som under den

ngiftsansvariges eller personuppgiftsbitradets

direkta ansvar har befogenhet att behandla personuppgifter.



PUL, Ethical Review Act (collaboration agreement)
/\

{ersonuppgifts- S
Datg:  @nsvariga (PA) PA PA PA
€55ays Goteborgs Stockholms Umea Uppsala
Upphovsrétt | universitet universitet universitet universitet
(copyright) | . .
l PULi(uppdragsavtal) i i
PUL Data GU |<«» | Data SU | «» |Data UmU | «» | Data UU
(befogenhets
avtal) o
Databas GU (Personuppgiftsbitrade)

(PUL, Personuppagiftsbitradesavtal)
f Offentlighetsprincip

Info on non-usage)
<Allménhet




Documents we need

the ones | know

o Samtycke (permit)

 PUL application (to GU lawyer)

» Application to Rthical Review Board
 Samverkansavtal (between project partners)

Personuppagiftsbiradesavtal (all partners with GU)

Uppdragsavtal (all partners with GU)

Befogenhetsavtal (between all partners)

Information to the public (In case some
researchers would want to get access to the data)



Store data

I A
/\ Aggregate
# |
\ Analyze
o Use
| #
\ Share |

'

Dispose

https://goo.gl/7LFoTC

Model from Building digital trust: The role of data ethics in the digital age


https://goo.gl/7LFoTC

https://goo.gl/7LFoTC

~ Store data

v Implications

 Aggregate

| ; | « for kind of applications (PUL,
Analyze ’ Ethical Review)

Y » for portal development
Use .

# e for the overall data handling flow
| Share « who can have accees to data
/’ : # o for data usage scenarios
~ Dispose

Model from Building digital trust: The role of data ethics in the digital age


https://goo.gl/7LFoTC

SweL.LL corpus (2013-2016)

core data

Essay

collection
ongoing

Learner variables
Collected through permits*

Student variables:

= Age/birthyear

» Gender

* Mother tongue(s)

* Residence time in Sweden
» Education level

Essay variables

* Assigned CEFR level

* Essay setting (exam/home)
» Use of extra materials

* Academic term and date

« (Title, topic, genre, grade)

CEFR-
grading

teachers

ASsSessors
Minimum of two trained assessors

Inter-annotator

agreement

* A degree to which several annotators
agree about assigning attributes

* Reported for SW1203 subcorpus

* Krippendorif's alpha for pairwise
agreement = 0.80

* 0.80 = good annotation quality
(Artstein & Poesio 2008)

SwellL \;vorkflow

Digitization

Swel L digitization principles

Liirka K

LAR spréiket ria Korp . -anatys

1. Do not revel author identity
* revealing names — replace with NN
* addresses — replace with MMN-street

Manual Automatic
registration *| annotation
editor in Larka Komp pipeline

2. Do not correct emrors
* it several interpretations possible —
make positive assUmpticn, i.e. that
the leamer made no mistake

3. Preserve illegible handwriting
* pach ilegihle eier - meplace with &
*wlricken oxl - leave ool

* htip://spraakbanken.gu.se/sites/spraakbanken.gu.se/files/tillstand eng-24042013 v03.pdf
=]

Learmer essays edilor Course baok edilor

Maste your text below and choose annotation tags f
Annoiation manual for essays
<es5AY Studentl="5pinl1E

gender="Tamale” hirhygar="..
lyear” semester="yT14" date=

= Essay

lile greetingsfintroductions, par
orlg_ssaay_pemit="CEFR-ESS

Fill in relevant topic(s):

Salact topic{s) .

o Selectall M Desebect all [x]
AnImas =
s oK

Formai”
—TT

Clthes & appearances .
topic="daily

Cnme & FHJIIIHHII'IE'II!
Cuure: & traditions
Dty e

Exunuirmy

om” resource="nana"

31



SweLL corpus

core data

Sub- Un-
corpus | A1 | A2 | B1 | B2 | C1 | known | Total
Tisus | - | - | - | 27|78 - 105
Swi203 | - | - | 33 |45 | 11 1 90
SpIn | 16 | 83 | 42 | 2 | - | 144
Total | 16 | 83 | 75 | 74 | §9 2 (339

32



The Uppsala Corpus of Student Writings

reference corpus

Level Age Schoollevel and curriculum Number of essays Number of tokens Tokens per essay
C-3 9  Compulsory, Lpf94 + Lgyl1 91 8,644 95
C-5 11 Compulsory, Lpf94 66 13,121 199
C-6 12 Compulsory, Lgrl 1 47 17,741 377
C-9 15 Compulsory, Lgr94 + Lgrl1 249 137,689 553
US-1 16 Upper Secondary, Lgyl1 131 76,521 584
US-3 18 Upper Secondary, Lgyl1 410 347,836 848
GY-3 18 Upper Secondary, Lpf94 /.Léf;lﬁ\ 1,055,468 701
Total Q 2,500 ) 1,657,020 663

Table 1: Distribution of the subset of texts by school year, given as number of texts, sentences and tokens, and average
number of tokens per essay used in the pilot study.

Handwritten essays Printed essays

Transcription  Scanning-conversion-editing
Coding Coding
Proofreading and final editing Proofreading and final editing

Table 2: Preparation of the essays.

33
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Digitization In a nutshell

SwelLL digitization principles

1. Do not revel author identity
* revealing names - replace with NN
* addresses — replace with NN-street

2. Do not correct errors
* if several interpretations possible —
make positive assumption, i.e. that
the learner made no mistake

3. Preserve illegible handwriting
* each illegible letter — replace with @
* stricken text — leave out




FACTS

Level: Al
Time: 15 min
Length:

117 tokens

Topic:
Presentation/
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“New” letters
creative student writing

Case 1: If there is an existing letter, use it, e.g. Sverigé

Case 2: If there is no such letter, find the closest
graphical correspondence, e.g. o or a; and apply the
rule of positive assumption, e.g. choosing a - gar

||||||||||||||||||||||||||||||||||||||||||||||||



Deciphering letters
creative student writing

' ™t voy Aqui#E-Jaa WOUNNLS L:L&_C_&f:f‘h"* -V{l:fllt
i“(ﬁ&fxm- jo KEnde maiq lide Kol { &y atd 408 l

| Kona $xfn vyt land. 489 vintade 41U painl
Eb&%ﬂjt’:“ Vo Pk P +iHode Fl’j}tff &N ‘{HL}-.W».L;' S f;‘f&r‘\r"l(f_’%

bredvid _mia. Te oyotode ocech  Skedtade vaxdy

| “"”

i a i ] o gL B . e i e :
Ndyo. - ARy 5;_1‘.3 TIAQE. DA e joe s 0 8 % v |
p& _min  waceama. {8y ot Sdmande hepne mycket!

Men jaq  skualie Fyaffas heaoe  Cfte€xy niaxo. |
! — Rt .
miputey - Det Kinde afoligen A&x ot dvoddode ]
| - |
lmin  wanwamd  Citey lilng +id - MIN b&i&f\&. :
~/ |

, kom  ocls QLcK A% SO pea - JNiA Mo nAanan, N Y]
| |

N

<tonnade el Fidnde & alld Sidon. Hon lﬂﬁiﬁ_dci_i

| : e £ T
e <A Rexy 40y (\na  kGea Lte 48y Henr - Hon



Some statistics (small experiment)

Al A2 Bl B2
Nr essays 3 3 2
Nr char 1376 2106 5283
Nr words 256 402 993
Time (min, sum) 31 27 /3
Average 10 9 24,5
(min Jessay)
Average 459 702 1761
(charl/essay)
Av. words/essay 85 134 331

Av words/min 14.9
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Other error-annotated corpora

closely related languages

» ASK — L2 Norwegian

 Merlin — L2 German, ltalian, Czech

« FALKO — L2 German

* |ICLE — L2 advanced English

« Cambridge Learner English — L2 English
« COPLES - L2 Portuguese




ASK (L2 Norwegian)

http.//hnk.ffzg.hr/bibl/lrec2006/pdf/573_pdf.pdf

Lexical codes (8)
Morphological codes (3)
Syntactic codes (7)
Punctuation codes (4)
Unidentified errors (1)

Total: 23 error types



Merlin (L2 German/Czech/Italian)

http://merlin-platform.eu/docs/MERLIN_user-manual-EN.pdf

G_Grammar [TH1] (21)
O_Orthography [TH1] (8)
G_Intelligebility (8)

V_Vocabulary (10)
C_Coherence/Cohesion (4)

S _Sociolinguistic appropriateness (10)

P_ Pragmatics (3)

Total: 64 error types



Approach to error-annotation

essay: https://goo.gl/bXv3Kj

1. En dag Jag var sjuk och dag gick till sjuhus triffade likare nir dag triffade ldkare Jag kinde
radd sa mycket.

2. Det var Min att gar till sjuhsen och Jag viantrummet ldkare och ldkare ni och Han fargade till
Mig och Han tag Medicin till mig och han forsoket och Jag tillbakade min hemma och Jag sova
Jag var trett sen Jag vaknade Jag at Mat och Medicin.

3. sen min mamma ring till mig farkade mig Hur var det sen Jag pratade slut och sova forta Jag
kom till sverige alla ménningko.

4. tittade till mig Jag vet inte ocksa att varfor tittad mig.
5. och Jag var hemma Jag var radd Jag vagade Jag kunde inte ut ur hemma.
6. 1-2 marna Jag kunde gick ut ur hemma.

7. Jag triffade alla mianningko mycket Jag triffade kompis och Jag var ollis och Jag akebe min
hemma.

8. sen Jag var ont i huvud och Jag at Medicin och det inte stutade.

9.1 Margon Jag gick sjukhus Jag fick Medicin den var en farti@, att Jag inte akede tillsjukhuset.



Approach to error-annotation

uppsatsen: https.://goo.gl/bXv3k|

2. Det var Min att gar till sjuhsen och Jag vintrummet ldkare och
likare ni och Han fargade till Mig och Han tag Medicin till mig

och han forsoket och illbakade min hemma och Jag sova

Jag var trett sen Jag kna&%iit Mat och Medicin.

' error with capitalization or not?



Approach to error-annotation

uppsatsen: https.://goo.gl/bXv3k|

2. Det var Min att gar till sjuhsen och Jag vintrummet ldkare
och likare ni och Han fargade till Mig och Han tag Medicin till

mig och han forsoket och @ illbakade min hemma och Jag
sova Jag var trett sen Jag|vaknade Jag at Mat och Medicin.

error with capitalization or not?
Shoud we have “consequence of correction” /
“foljdkorrigering” error-grupp?

What is it we are error-annotating?



Approach to error-annotation

uppsatsen: https.://goo.gl/bXv3k|

3. sen min mamma ring till mig farkade mig Hur var det sen Jag
pratade slut och sova forta Jag kom till sverige alla minningko.

4. tittade till mig Jag vet inte ocksa att varfor tittad mig.

Intelligebility?



Approach to error-annotation

uppsatsen: https.://goo.gl/bXv3k|

6. 1-2 marna Jag kunde gick ut ur hemma.

7. Jag triffade alla mdnningko mycket Jag triffade kompis och
Jag var ollis och Jag akebe min hemma.

8. sen Jag var ont 1 huvud och Jag at Medicin och det inte
stutade.

9.1 Margon Jag gick sjukhus Jag fick Medicin den var en
farti@, att Jag inte akede tillsjukhuset.

Any chance to make THIS correct?



Question 1

uppsatsen: https.://goo.gl/bXv3k|

1. En dag Jag var sjuk och dag gick till sjuhus triffade likare nir dag triffade ldkare Jag kinde
radd sa mycket.

-
—

-"
-

\
2. Det var Min att gér till sjuhsen och Jag vintrummet likare vch }E(ée ni pch Han fargade till

Mig och Han tag Medicin till mig och han forsSke? (’)'éﬁé‘%@ﬂa n hemma och Jag sova

"
. -

Jag var trett sen Jag vaknade Iac-&t TV at O“Wdﬁie

\
——————— n:
3. sen min m"éﬁn’ 'n&“@ﬁﬁag mi Hu‘\é dsh‘Gé}rataad.e slut \Qch sova forta Jag
kom till sverigg aﬁ%nmngko. ““Oia i
4. tittade till r;‘;-i g gvvtgt!‘ o—c?s‘éi attevgﬁst@ym?g. _________________

—

\

5. och Jag var it}emma Jag var ridd Jag vigade Jag kunde inte ut ur hemma.

6. 1-2 marna J a:g, kurde gick ut ur hemma.

7. Jag triffade alla mianningko mycket Jag triffade kompis och Jag var ollis och Jag akebe min
hemma.

8. sen Jag var ont i huvud och Jag at Medicin och det inte stutade.

9.1 Margon Jag gick sjukhus Jag fick Medicin den var en farti@, att Jag inte akede tillsjukhuset.



Question 2

uppsatsen: https.://goo.gl/bXv3k|

1. En dag Jag var sjuk och dag gick till sjuhus triffade likare nir dag triffade ldkare Jag kinde
radd sa mycket.

—-
__—‘
—
"

.-
-
. -

-

, -
.-
. -
.-

3. sen min mam e mig Hm t\t\\lSag Pgatade—slﬁf och sova forta Jag
kom till sverlgb alla nmngko ___________
4. tittade till ml g Jag vet Atg_%a att’v'élff—o; -tlttad mig.

—“
‘——
-
-"’

6. 1-2 marna Jag kunde gick ut ur hemma.

7. Jag triffade alla mianningko mycket Jag triffade kompis och Jag var ollis och Jag akebe min
hemma.

8. sen Jag var ont i huvud och Jag at Medicin och det inte stutade.

9.1 Margon Jag gick sjukhus Jag fick Medicin den var en farti@, att Jag inte akede tillsjukhuset.



ASK

what is lacking
1. foreign morphology (?): som jag springed
2. foreign phrase-building (?): De véder... var inte bra
3. contextual agreement: ...(min bror). Hon...

4. non-idiomatic use: ...vi kan ser vilket ar inte battre an annat
— mindre bra? ...hon &r meningslés i varlden

5. preposition errors: .../ alla platser (“wrong word” is too broad)

6. detailed agreement errors (morphology group only?), e.g.

» tense: psykiska besvér har fordubbla sedan 1996

» def-indef / over-definiteness: min bussen, den huvud orsaken, de vader
* noun-adj: ingen problem

* number: de kan bli stressad



ASK

uncertain

Jag tillbakade min hemma

o fillbakade —wrong word? wrong inflection?
wrong part of speech?



Principles of error annotation

http.://merlin-platform.eu/docs/MERLIN_user-manual-EN.pdf

1. Add a correctly re-written hypothesis

To guarantee transparency, coherence, and reliability of
annotations, it is a good idea first explicitly write a ‘target
hypothesis’ (TH), i.e. a corrected reconstruction of the
learner text that a subsequent error annotation can build

upon (Reznicek/Ludeling et al. 2012).



Principles of error annotation

http.://merlin-platform.eu/docs/MERLIN_user-manual-EN.pdf

2. Change the original text as little as
possible ...

...to create a grammatically and orthographically correct
version of the original learner text (‘'minimal’ TH — TH1)



Principles of error annotation

http.://merlin-platform.eu/docs/MERLIN_user-manual-EN.pdf

3. Change further the original text to create an
acceptable version (‘extended' TH - TH2)...

take into account vocabulary, context, socio-linguistic etc.
aspects



Annotation tool

normalization, error annotation

http://demo.spraakdata.gu.se/dan/swell/
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Non-error taxonomy

Something new? Should we?

* competence assessment depends not only on errors, but also
successes (acc to CEFR document, Chapter 5, 9). “Can-do” statements
are positively expressed!

https.//www.coe.int/t/dg4/linguistic/Source/Framework_EN.pdf

» progress is measured not only through errors, mostly through
development of new “structures” in the target language (see
Processability Theory and its stages)

goo.gl/SjeGmd
« CAF-principles: Complexity, Accuracy, Fluency

« Second Language Acquisition research (based on an extensive review
of research literature)

 learner texts (based on an inductive analysis of 10% of all learner texts)



Next steps for the core corpus

Preparatory work
* Legas issues — Ethics by design?
» Metadata decisions
» Corpus constitution (L1, topics, levels, courses)
 Error/deviation taxonomy
e (“Can-do” taxonomy?)
Collection

» School contacts, agreement contracts (translated into the L1s)
 Collection portal
 (De-personalized) flow of collection

Tools for

« Annotators: transcription, normalization, anonymization, error annotation, visualization and statistics
e Researchers: searches, statistics, ...
» Learners: error detection, exercise generation, ...

XXX
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Lark Trills for Language Drills

Text-to-speech technology for language learners

e Dictation and spelling exercise
* Focus on

— evaluation of the quality of TTS

- finding ways to give feedback on spelling errors

v

Which
Ones?



for word & (inflected word) levels

User-
provided ftem
:zll'!." ltﬁlrllz'l Iﬁg‘l Saidomorpnology | | Processing | o Handom
F"f;mﬂ | assigning POS items | inflected torm

e o e

User input
Pronounced
(all attempts) inflaciad form TTS module
logged to
a database T




SPEED

SPEIling Error Database

* For each correct item (base form + word class) we store:

— session ID (no personal data, such as L.1)

— incorrect spelling(s)



L2 spelling error database, SPEED

- <LexicalEntry uid="LexicalEntry-58d3439f-3ach-438-b60e-deb45a986c56"> COI’reCt

<Sense id="speed--kelly-6950" uid="Sense-b1d45016-bdb3-4384-9ec3-11{780echiBa"

<word lang="swe" pos="AV" uid="word-4d%d4cb-83b7-4293-a786-if llﬂ9832drd}

<misspelling sessionID="2013-03-13-22-27-28" time="22:58:25" uid="misspelling-3ba31d&3-f1ad-4c99-bc33-2c6a3adc 7849

- <modification uid="modification-4673c2b2-63al-4c3c-b2a3-c6a8bcidd20">

<feat att="updatedBy" val="lacrka" uid="feat-ec30eb23-d870-4f53-b86c-cd620e3adl2c" >
<feat att="modificationDateTime" val="2013-03-13T22:58:26.01+02:00" nid="feat-4032acab-afa3-42c3-b6b0-3904¢343b76">
<feat att="modificationAccepted” val="pending" uid="feat-2e43c1b4-1106-4364-8df6-3991addab378" >
<feat att="modificationComment" val="" uid="feat-22d76dd2-c26f-dccd-b7a9-e6997082elcd"/> Logged

</modificati N "
el misspelling




Error data

Error types

Competence-based errors

Consonant doubling
Diacritics (a, &, 0)
Phonetic errors (e.g. voiced vs voiceless)

Consonant clusters (phoneme-grapheme
mappings, incl. cases of homonyms)

Other (unclassifiable)
Performance-based errors

Typos (neighbouring keys, addition,
deletion, insertion, replacement)

Across one word (phrases & sentences)

Nr,%
55

28
23
25
20

17
17

28

Example (correct - *incorrect*)

stoppa — *stopa*
hogre — *hogre*
relevans --> *relevanz*

skon — *sjon*

Israel — *vistrav*

forbattra — *forb'ttra*

se en bild - *sen bild*
64



Sp elling error?

nao

-

no

Feedback action (FA):
Mark as correct

L

Initial error
statement

» 11p 1: Unknown word.

Isit a realword ?

-
=

Does the error occur
with characterswith

diacritics? (3, 4, §)

VES

Please, check 1t again

Tip 2: Pay attention to

no

'

Does the ermor

yes

# the specific Swedish
letters (4, 4, )

- Tip 2: Pay attention to

depend upon a
consonant doubling?

no

a

Does the error occur

ina consonant
cluster? (list)

yes

the consonant doubling

Tip 2: Pay attention to

I'.IEI'|

> | alternative spellings of
the sound [xx]: x1, x2... Error

analysis
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SPEED

SPEIling Error Database

Advantages of collecting a corpus
by applying this method:
participants are quickly attracted,
while cost, time and effort of
collecting a corpus are reduced

THIS is RESEARCH DATA!

And we need more of it!




SwelL focus is on...

* Main: L2 essays (writing)

 Secondary: exercise logs (reading and listening
comprehension, vocabulary and grammar training)

67



L2 “alternative” data

* Logs — acc. to a defined research interest
e Steps:

* Implement an activity for learners

* Prepare database for storing (structured) data

* Implement a way to browse logs, visualize statistics
etc

* If necessary — add extra annotation steps (manual,
automatic)

68



Pilot 1 on L2 “alternative” data

« |dentifying most predictive features for a language
proficiency level (for diagnostic purposes)

e Multi-word expressions
e Syntactic properties (e.g. word order)
« Knowledge of word morphology (e.g. inflections)

David Alfter
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Pilot 1 on L2 “alternative” data

Al A2 Bl B2 Cl1
translation gaps oaps matching gaps
matching matching  category substitution free answers wordbank

gaps free answers text questions gaps matching

Table 1: Top exercise types by level

David Alfter 70



L2 “alternative” data (logs)

- * . - ®
e & - . » . a.
- . LA ot . .
. -

. .- % =i '.'- '.l i.unc.—
- e ] - - a L] - -
- . . 0 o . .

ey - - @ . -

LAR spraket via Korpus Analys

Exercise type evaluation

Bundled gaps (variant 1)
Which word fits into these gaps? Each gap
contains the same word. Write the word.

Hennes var pa hans lar , gned in varme i
hans kalla ben .
En annan taxi tar om skolbarnen .

Page 1 of 7

Evaluation
For which levels is this exercise type relevant?

Al A2 S Bl O B2

Comments

https://spraakbanken.gu.se/larkalabb/exeval

C1


https://spraakbanken.gu.se/larkalabb/exeval

Pilot 2 on L2 “alternative” data

e Automatic assigning new words to a proficiency level

« We predict the level automatically

» Learners (of a known level) get the word in an
exercise (or a series of exercises)

* \We see whether learners can cope with it

David Alfter 72



L2 “alternative” data (logs)

https://spraakbanken.gu.se/larkalabb/wordguess

- 5"":. A https://spraakbanken.gu.se/larkalabb/siwoco
LAR spraket via Korpus Analys
Word guess
T08 0T e |
Definition: HoorEal

ror sig tyst och forsiktigt for att inte bli upptackt, tassar (pres ind aktiv)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Hjalp:
slip; steal, sneak, creep



Algorithms and tools

els. C gth - e T
.-m-r‘SEI:S; 11“:‘ ?‘“F'_‘“"I;-]L " .‘._'.-

b = m‘:_ﬂ,

e, void @); -1 < b 'E:ﬁ'"h Plicata
< b &8 @.splice(b, 1);:

“ a.spliceh, W
return ag ) e
.tPEFlEEE{REEEHp{"__"’ l.lE'"}I = ..}*‘
2) { for (var ¢ = 8, d = 8;d4 < hing
8% c++; } return c; } function sis. W
- d = @:d < a.lengthjd++) { LF Lalhel,

T - } functieos
I‘I:k;h}=}1:e..t.'f:n=2= 1[51 T RS "':q- "

= =
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|2 word-level normalization -

* Levenstein distance (as is)

- Good for advanced levels (edit distance of 1)

- Fails at lower levels (with multiple edits)

* Levenstein distance (for historical texts)

 LanguageTool + candidate ranking

« 73% correct variant selection

Failed to identify 30% of spelling errors



L2 error detection
and correction

Within the SwelL infrastructure project




Task

* Spelling error correction
* Steps:
* 1. Detect errors
e 2. Get correction candidates

* 3. Choose best candidate (or rank candidates)




Suggested solution

* Steps:

1. Detect errors: non-word errors (= non-lemmatized tokens)

e 2. Get correction candidates: from word embeddings

* 3. Choose best candidate (or rank candidates): phonetic
Levenshtein distance

DETECT ERRORS GET CANDIDATES SCORE CANDIDATES

cosine similarity
+
phonetic
Levenshtein
distance
+

lemmatizer
(for OOV) "elge

+ embeddings




Step 2: Getting correction
candidates




Word embeddings (WE) for
error correction

Misspellings clustered near the correct word (since they
share the same context) Bertaglia & Nunes (2016)

Figure 2: 25 nearest neighbors for word 'vocé’ (you) found in our word embedding model.

200
P
150
gacnoeene
1001 yockeee  #OCEE 00000k
Friale]
L Jo0en J0chd |
o JOCibE R Jucaend
0k ‘ §oceee yooteeceee
i"ﬂGEEBE @/COCoCOT
AL #0U806BE0  nosong LA
océes i
¢ v F00T
100+ #
§ntasame
OoE
150} ‘
200 E-I

2EEIQI'.'II.‘EI 1|5I:|' 1IEIE|' .Ifn{j Ilfl :';l:'] 1I|:I¢ 1'.I=|l1} 200




Experiments: WEs with
character n-grams

* Trained a model using FastText
* Not word as smallest unit (as in word2vec), but character n-grams
e E.g. sunny = [sun, sunn,sunny],[sunny,unny,nny]

« Advantages: possibility to find representations for new or rare
words

« Corpora used: COCTAILL+L&sbart+Attasidor+SwelLL (= L2 and
easy-to-read corpora including misspellings) + GP2013 = 3M
words, 62.253 unique

* Default params except minCount=1 (to retain all misspellings)
 Seems to work better for longer words (> 3 char.s)
* by default n-grams are between 3-6 characters

* How to evaluate?



Example of learned representations

30 1
gommit
B g
$ick Jaft
26 1 dar &0 . gett
&om dagit arit
24 - ¢
&ann
224 @pelade  @av yara
élog it &l
isade oWVl ¢ 6pa
20 - @tod $etala
att
“5 ¢ar @nvénda
18 - g
@ijorde
: jort -
161 9% . .aJ e .




Examples for related terms -nouns

« "kladder”
* kladder 0.862
« klader 0.796
* ridklader 0.749
e glader 0.747

e dunklader 0.745

* “moromor"

* mor 0.983
* mormmor 0.975
e morbror 0.941

* mormorsmor 0.898

* mormor 0.879




Examples for related terms - verbs

* "traffas” -> “traffas” not in top 25 nearest neighbors... []

* traffas 0.878
* traffas 0.842
* traffa 0.818
* traffar 0.808
* traffik 0.758
* "hanlar"
* halar 0.845
* haar 0.797
* hanar 0.786
* himlar 0.784
* harklar 0.779

* handlar 0.773




Step 3: Selecting best
candidates




Grapheme-to-phoneme (G2P)
conversion

* Tool: g2p toolkit from CMUSphinx (speech recognition)
* https://github.com/cmusphinx/g2p-seq2seq

* recurrent neural networks (RNN) with long short term memory
cells (LSTM)

e TensorFlow based
* No alignments needed in the training data
* Training data:
 Lexin used (20.973 graphical form - phonetic transcription pairs)

 Performance on test set (ca. 2100 instances): 78.3%
accuracy(with 64 layers)



Example (mappings to SAMPA)

G | H | 1 |

lallophone lexin sampa

a: . A
Creating 2 layers of 64 units. 3 3 a
Reading model parameters from swe_g2p_2 u: o0 U
> flka 1 0 ]
fiika 0: a o
> trappuppgangen " i 0
trapudpgONERN y: G )
> lana 5 U uo
Loina e: e e
> mar:ca e o E
mEt a I I I
> slagaskap . i |
slo:gasko:p y vy

Y y Y

£ a E

£ a E

@. 0. 2:

@ 0 2




Phonetic Levenshtein distance

Phonemes represented along 3 dimensions (numeric or
binary features)

* Vowels: height, backness, roundedness

 Consonants: place, manner, voice

E.qg. traffas - traffas
* LevD: 1
* LevD-Phon: 0.125

E.q. troffas - traffas
* LevD: 1
 LevD-Phon: 0.58




Next steps for tool development

Spelling error detection/normalization:

e Compounding

 Splitting

e Real-word errors (drifting to phrase level analysis)
Error detection/normalization on phrase level (need to identify which types to target
first, e.g.

e grammar — which?

« MWE?

» Real words out-of-context?

Anonymization:

» Names, cities, addresses, dates — what to replace with?
» Events — which? What to replace with?

89



User-oriented tools

90



Visualization and statistics

exploring data

» Korp for L2 texts — monolingual versus parallel
fashion

e Strix — on text level



Can-do taxonomy

Something new? Should we?

* competence assessment depends not only on errors, but also
successes (acc to CEFR document, Chapter 5, 9). “Can-do” statements
are positively expressed!

https.//www.coe.int/t/dg4/linguistic/Source/Framework_EN.pdf

» progress is measured not only through errors, mostly through
development of new “structures” in the target language (see
Processability Theory and its stages)

goo.gl/SjeGmd
« CAF-principles: Complexity, Accuracy, Fluency

« Second Language Acquisition research (based on an extensive review
of research literature)

 learner texts (based on an inductive analysis of 10% of all learner texts)
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