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Introduction

Complexity is one the three constructs that can be used for L2
proficiency and performance

Linguistic complexity is an objective given, independent from the
learner, which refers to the intrinsic formal or semantic-functional
properties of L2 elements (e.g. forms, meanings, and form-meaning
mappings) or to properties of (sub-)systems of L2 elements. (Housen et
al 2012)



Introduction

Operationalising the construct in terms of specific metrics

> |t is possible to provide points of comparisons that can inform on
possible differences or similarities of two types of L2



Research Question

@® Are there differences between Applied Languages (LEA) and ESP
English learner writings in terms of linguistic complexity?
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Previous work

® Linguistic complexity is a construct part of the CAF triad
B (Housen, Kuiken, and Vedder 2012; Norris and Ortega 2009)

® Used in many tasks as criterial features of proficiency in L2

O Mostly Lexical and syntactic diversity

B (Bulté and Roothooft 2020; Volodina, Pilan, and Alfter 2016; Yannakoudakis, Briscoe, and Medlock
2011, (Pavageau 2009, McAllister and Belan 2014)

® Readability used to identify level of difficulty in texts
B (Xia, Kochmar, and Briscoe 2016)

® Some tools for complexity measures:
Vizling (Gaillat et al, 2020),

Coh-metrix (McNamara et al. 2010)
L2SCA & LCA (Lu 2014)

TAALES (Kyle, Crossley, and Berger 2018)
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Two corpora

® CELVA.Sp (University of Rennes 1). L2 Corpus of English for Specific Purposes
O Pharmacy, Computer Science, Biology, Medicine
O Task: writing a description and opinion on a discovery/technology
O Time: 45 minutes
® LEA (University of Nantes). L1 Applied Foreign Languages (LEA) students
O Domains: Applied Languages with Business
O Task: writing a short newspaper article on the problem of counterfeiting
O Time: 60 minutes

Subsets Number of Median # words | Standard CEFR
writings Deviation

CELVA.Sp 42 231 147 B2

LEA 50 267 67.83 B2




Annotation & metrics

Annotation and metrics tools

® Stanford CoreNLP (POS tagging + parsing) (Manning et al. 2014)
® L2SCA (Lu 2010)
® R Quanteda library: texstat (lexdiv & readability) (Benoit 2018)

Metrics

@® Syntactic e.g. amount of coordination, subordination
@® Lexical diversity e.g. density, sophistication
® Readability (level of difficulty of a text)



Processing pipeline and Data set

Features

® 83 metrics for each text
® CEFR levels

Pipeline

Processing pipeline

Metrics processing Modelling

___ Readability (R Quanteda)
""r Lexical Diversity (R Quanteda) Dataset
. Syntactic Complexity (L2SCA) .




Experimental setup

Analyse statistique

HO - There is no difference between pairs of metrics in the two
independent samples

H1 - There is a difference between pairs of metrics between the two
samples

Comparing group means or medians

@® T-test: Welsh correction for variance difference (in case of normal
distribution)

® Wilcoxon/Mann-Whitney test (in case of non normal distribution)
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Experimental setup

1. Verify distribution normality for each metric in each sample
2. Apply corresponding test with p.value
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Results: descriptive statistics

Boxplots of average length of sentences
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Results: descriptive

Boxplots of average num of clauses per sentence

Average number of clauses per sentence

CELVA.Sp
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Results: descriptive statistics

CELVA.Sp




Results: Testing significance of differences

Metrics that are significantly different : HO rejected p < 0.05

Three statistic p-value | conf.int_min conf.int_max | Metric type Ling scope

examples

Sentences -3.641 0 -7.151 -2.098 Syntactic Text.size.count(S)
complexity

Clause per 1447.5 0.002 0.119 0.452 Syntactic Sentence.taxis.rate(Clause)

Sentence complexity

Verb Phrase | 1310.5 | 0.041 0.015 0.401 Syntactic Sentence.verbal.rate(VP)

per sentence complexity

Download all metrics here: Wilcox test results @
https://bit.ly/geras_wilcox
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Results & discussion

® Tendency among CELVA.Sp writings to complexify sentences in
CELVA.Sp.

O Longer sentences
O More verbs and clauses per sentence
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Results: Testing significance of differences

Differences found in readability metrics based on

® Combination of sentence size, word, sophistication, morphology
(syllables)

Syntactic complexity metrics

® Text constituents,.e.g Clause and phrase counts
® Sentence, e.g clauses, verb phrases and complex nominals

Few differences in terms of lexical diversity

® Word repetitions
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Discussion

Reasons why these differences

@® Different tasks

® Readability metrics involve several variables : exploration of
individual roles
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Next steps

® More metrics
® Larger corpus
® More CEFR levels
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Syntactic complexity metrics

meanSentenceLength meanWordSyllables W S VP C T DC
cr ¢CP CN MLS MLT MLC C/S VP/T C/T DC/C DC/T T/S
CT/T CP/T CP/C CN/T CN/C
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Readability metrics

ARl ARl.simple Bormuth Bormuth.GP Coleman Coleman.C2
Coleman.Liau Coleman.Liau.grade Coleman.Liau.short Dale.Chall
Dale.Chall.old Dale.Chall.PSK Danielson.Bryan Danielson.Bryan.2
Dickes.Steiwer DRP ELF Farr.Jenkins.Paterson Flesch
Flesch.PSK Flesch.Kincaid FOG FOG.PSK FOG.NRI FORCAST
FORCAST.RGL Fucks Linsear.Write LIW nWS nWS.2 nWS.3
nWS.4 RIX Scrabble SMOG SMOG.C SMOG.simple SMOG.de
Spache Spache.old Strain Traenkle.Bailer Traenkle.Bailer.2
Wheeler.Smith
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Lexical diversity metrics

TTR Cx R CTTR U Sx K D Vm Maas(a, logV0O Ilog
eVO0)

https://www.rdocumentation.org/packages/quanteda/versions/0.9.7-17/t

opics/lexdiv

https://quanteda.io/reference/textstat lexdiv.html
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