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Analytics for Language 
Learning

Linguistic interoperability within 
a unified architecture

Mallart, Cyriel, Andrew Simpkin, Rémi Venant, Nicolas 
Ballier, Bernardo Stearns, Jen-Yu Li, and Thomas 

Gaillat.



Context
– Second Language (L2) teaching

– Correction of writings = intuitive + manual => slow, not 
frequent, no objective overview

– Goal: application for linguistic diagnosis of L2 writings by 
teachers

– Project : automatic extraction of L2 linguistic features & 
generation of linguistic analytics

2



System overview
• Predictions
• Explanations
• Enriched texts

Linguistic feature 
extraction

Probabilistic models 
based on ling features

Probability-based 
metrics of ling 

features

• Text flow
• Final 

production

Symbolic knowledge

Mediated 

interactions 

Class + Moodle
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Our approach
1 Richly annotated L2 data (Rennes students)
2 Identifying and designing automatic measures in L2 

writings
3 Modeling L2 writing & proficiency
4 Defining visualisations

Challenge: Creating and interoperable data pipeline
RQs:  
1.How to have the same data representation for any 

corpus?
2.How to make data and models compatible?
3.How to organise the flow of data?
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RQ1 An interoperable data 
representation

All texts = same annotation scheme
• Universal Dependencies
• CoNLL-U format

Linguistic measures based on:
Pos, dependencies and morphosyntactic  features

Measures stored in a Mongo DB



RQ1 Linguistic pre-
processing microservices

The Universal Dependency annotation scheme (de 
Marneffe et al., 2021) with:

●UDPipe (Straka et al., 2016)
●Stanford Stanza (Qi et al., 2020)
●In Docker containers on Virtual Machine
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RQ1 Processing microservices
Different linguistic dimensions:
• Lexical complexity: sophistication and diversity
• Syntactic complexity: systemic and structural
• Cohesion
• Phraseology with “collocationness”
• Lexical semantic complexity 



Text level measures:
• Microsystem: probabilities of words belonging to same 

paradigm
• Lexical semantic complexity – probabilities of producing a 

word/word class at a certain proficiency level
• Collocation identification – probabilities of a V-N syntagm 

being a collocation
• Syntactic complexity with TAASSC (Kyle, 2016) – Frequency–

based ratios of syntactic components
• Cohesion tool with TAACO (Kyle et al., 2018) - Frequency–

based ratios of cohesive components
• Keylogging behaviour - Frequency–based ratios of typing 

behaviour components
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RQ1 Processing microservices



RQ2 Interoperability between 
measures and models  

– Models trained on texts, annotations and measures stored in the 
DB with specific features

– Models’ expected features selected by a data service module



RQ2 Model interoperability
• Predictions
• Explanations
• Enriched texts

Linguistic feature 
extraction

Probabilistic models 
based on ling features

Probability-based 
metrics of ling 

features

• Text flow
• Final 

production

Symbolic knowledge

Mediated 

interactions 

Class + Moodle
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RQ2 Model interoperability

Linguistic feature 
extraction

Probabilistic models 
based on ling features

Probability-based 
metrics of ling 

features
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Data 
service 
module



RQ3 Architecture and 
data flow
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RQ3 Architecture and 
data flow
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– Hosted on a Huma-Num Virtual Machine 
running Linux OS

– Docker containers holding microservices

– University MOODLE server + LTI 
protocole for user interface



Conclusion
How to have the same data representation for any 
corpus?
How to make data and models compatible?

• Independent & dedicated services
• Data exchanges relying on same standards & protocoles
• Models features filtered in 
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Deliverables
https://sites-recherche.univ-rennes2.fr/lidile/articles/a4all/ 

CELVA.Sp L2 corpus > Huma-num Nakala
MOODLE corpus collection module > Huma-num  

Gitlab
DMP > Opidor
Python programs > Huma-num  Gitlab
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Merci

• More info on:
• sites-recherche.univ-rennes2.fr/lidile/en/a4ll/ 
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