
  

Elena Volodina

University of Gothenburg, Department of Swedish, 
Språkbanken

elena.volodina@svenska.gu.se

A friend in need? 
Language Technology for Second 

Language Learning



 2

Language Technology is ...

●  ...a cross-disciplinary research area that covers development 
of computer programs for analysis, interpretation and 
generation of natural languages, etc... [Wikipedia] 

● Other names: Computational Linguistics, Natural Language 
Processing (NLP), etc...
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Origins

1950's: Machine translation (MT), Russian-English, first 
attempts in USA 
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Origins

1960's: MT failure => Computational linguistics as a new research field 

* grammar in both lan-ges            * semantics
* morphology (inflections)                * lexicon
* syntax                                        * pragmatics
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...

Current context

Later: Language Technology/NLP is placed under Artificial Intelligence

Expert
Systems

Neural
Networks

RoboticsFuzzy 
Logic

Natural
Language
processing

Artificial 
Intelligence



  

Natural
Language

Processing 
+ 

technical 
competence

(Computer
Assisted)
Language
Learning 

+
 pedagogical 
competence

ICALLICALL
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Focus on literacy

● 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)
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Focus on Estonia, 2016

Estonian as L1
68,4%

Russian as L1
29,6%

Other L1s
2%

Out ot 1.3 mln citizens 0.4 mln (potentially) need training in Estonian

Source: Statistikaamet: http://www.stat.ee/main-indicators. 

http://www.stat.ee/main-indicators
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Swedish societal need
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Citizens with foreign background, 2002-2015

2015: out of 9,9 mln citizens, 2,2 mln have foreign backgrund, dvs 22,2 %
 (Statistiska centralbyrån) 
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What can we do?
cause versus symptoms



  

ICALL tools for 
Second language (L2) learning
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ICALL tools for L2 learning

Grown-ups

Children

Analphabets

Special needs
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ICALL tools for L2 learning
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ICALL tools for L2 learning

Data &
Resources

Corpora

Essays

Word lists

Grammar rules

etc

 

Tools &
Algorithms

POS-taggers

Lemmatizers

Sentence/text readability

Error detectors

Speech synthesis

etc

 



  

ICALL tools for L2 learning

Resources Algorithms

BLACKBLACK
BOXBOX



  

ICALL tools for L2 learning

BLACKBLACK
BOXBOX



  

ICALL tools for L2 learning

BLACKBLACK
BOXBOX



  

ICALL tools for L2 learning

Application-Application-
development and maintenance development and maintenance 

versusversus

Prototype-Prototype-
development and evaluationdevelopment and evaluation

(proof-of-concept)(proof-of-concept)



  

Lark Trills for Language Drills
Text-to-speech technology for language learners

● Dictation and spelling exercise

● Focus on 

– evaluation of the quality of TTS

– finding ways to give feedback on spelling errors

Elena Volodina, Dijana Pijetlovic. 2015. Lark Trills for Language Drills: Text-
to-speech technology for language learners. Proceedings of the 10th 
workshop on Building Educational Applications (BEA10), NAACL 2015, 
Denver, USA 



  



  

PipelinePipeline  

for for wordword & & (inflected word) (inflected word) levels levels

User input 
(all attempts)

logged to 
a database



  

SPEED
SPElling Error Database

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

– session ID (no personal data, such as L1)

– incorrect spelling(s)



  

CorrectCorrect

Logged Logged 
misspellingmisspelling

L2 spelling error database, SPEED L2 spelling error database, SPEED 
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Error data
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Error data



  

SPEED
SPElling 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!



  

L2 infrastructure – 

a possible answer?
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What is infrastructure?
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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 it help?

● Collect and annotate data (L2 essays, error logs, course 
books ...)  

● Develop tools for analyzing L2 data (e.g essays, reading 
comprehension texts)

● Set up and maintain applications/databases

● Gain expert knowledge

➔ to support research on L2 Swedish
➔ to support course book writers, L2 teachers, L2 

assessors, L2 students
➔ to support instruction of future L2 teachers
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Collecting data
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Two types of data

● Produced BY L2 learners

 → essays

     →  exercise logs

     → errors

     → (interviews)

● Produced by experts FOR L2 learners

→  reading comprehension texts

→  exercises

→  (recordings of listening excerpts)
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Challenges:
L2 learner-produced data

● Electronic L2 essays/logs are very difficult to collect

  → NOT available online 

  → Need learner permits / copyright

  → Need learner variables (gender, age, L1) / personal privacy act

  → Sensitive in nature / anonymize

  → Those who have it – don't want or CAN'T share
● We need an infrastructure/environment for storing and collecting 

L2 data

  → same variables for comparison

  → same student – same ID, etc
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Challenges:
expert texts for L2 learners

● Electronic coursebooks

  → NOT available online 

  → Aren't shared by publishing houses

  → Need to be selected, bought, OCR-ed, proof-read, etc

  → Can't be shared for copyright reasons
● We need extra information added (MANUALLY)

  → text genres, topics, levels of difficulty

  → exercise types, formats, target skills and competences



  

Curios “time & effort” fact:
 

Data vs experiments

2012            2013             2014              2015              2016      

Expert texts → corpus / 
1 article

Experiments / 
5 articles (+ 1)  

Learner essays → corpus /
2 articles

Exp / 
7 art.
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L2 essay pre-processing 
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SweLL corpus
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SweLL corpus: topics
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SweLL corpus: L1s
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SweLL corpus: age
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SweLL corpus: non-lemmatized items
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COCTAILL corpus
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COCTAILL “ingredients” 
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COCTAILL quantitative explorations:
target skills across levels
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COCTAILL quantitative explorations:
topics across levels



  

COCTAILL  

CLT
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Exploiting data



 

SVALex
L2 receptive vocabulary

Total   15,681    15,681     1,426      8,362         

http://vocabulary.englishprofile.org/staticfiles/about.html user: englishprofile
password: vocabulary



  

SweLLex
L2 productive vocabulary

Total   5,475           

http://vocabulary.englishprofile.org/staticfiles/about.html user: englishprofile
password: vocabulary
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Studera (Eng. “study”)

http://cental.uclouvain.be/svalex/ 

http://cental.uclouvain.be/svalex/
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Material generation for L2 learners

● Aim: reuse corpora to support language learning

Corpora

advanced 

intermediate 

beginner

TEXTS / SENTENCES

advanced exercises 

intermediate exercises 

beginner exercises

EXERCISES

How can we automatically assess linguistic 
complexity (readability) on text or  sentence level?  
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Readability experiments

●  Machine learning methods for automatic classification 

(WEKA, scikit-learn)
● Text- and sentence level
● Based on COCTAILL corpus
● 5 CEFR levels (A1-C1)
● 61 different linguistic features 

Ildikó Pilán
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From course books to automatic CEFR level assessment

Machine learning
(supervised 

training)

features trained
classifier

POS 
tags lexicons

Readability 
studies

Language 
learning-
resources

dependency
relations

80% correct 
(texts)

63% correct 
(sentences)

Course books 
(training data)
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Features
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Online tool for text evaluation
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https://spraakbanken.gu.se/larkalabb/texteval

Ildikó PilánDavid Alfter
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Automatic !?!? annotation

→ Single-word errors 
   (non-words vs real words)
→ Phrase-level errors 
    (grammar, combinability)
→ Word order errors

→ Segmentation



  

● Levenstein distance (as is)
– Good for advanced levels (edit distance of 1)

– Fails at lower levels (with multiple edits)

● LanguageTool + candidate ranking
● 73% correct variant selection 

● Failed to identify 30% of spelling errors

L2 word-level normalization



  

Levenstein distance

(1) substitution of one misspelled 
letter, e.g.: ursprang* → ursprung 
(origin);

(2) deletion of an extra letter, e.g.: 
sekriva* →skriva (to write), naman* 
→ namn (name);

(3) insertion of one missing letter, i.e.
sammanfata* → sammanfatta 
(summarize).



  

LanguageTool + ranking

scores for noun-verb and 
noun-adjective 
combinations included with 
a threshold of LMI ≥ 50

Number corrected tokens per level
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● Logs – acc. to a defined research interest

● 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)

L2 “alternative” data
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● Identifying most predictive features for a language 
proficiency level (for diagnostic purposes)

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

Pilot 1 on L2 “alternative” data

David Alfter



  

L2 “alternative” data (logs)

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

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

Pilot 2 on L2 “alternative” data

David Alfter Ildikó Pilán



  

L2 “alternative” data (logs)

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



  

Evaluation 
Reliability of tools
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GUI for students
(student view)

GUI for 
assessors/
teachers

(assessor view)

GUI for 
researchers
(researcher
 view)

The ultimate goal
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L2 data for Lärka's research agenda

Passive/active
vocabulary
per level

Sentence
readability
per level

Domän 
vokabulär 

per nivå

Mapping between 
CEFR levels 

and linguistic  
features Text readability

per level

...
Text question 

generation

Topic
modeling

COCTAILL 
& SweLL
corpora

Domain 
vocabulary 

per level

Genre features 
per level

Passive/active
grammar
per level



  

Thank you!
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