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This poster presents the use of
lexical diversity metrics (cf. Lu,
2012; Jarvis, 2013; Bentz &
Buttery, 2014) and vocabulary
growth curves (cf. Evert &
Baroni, 2006; Ballier & Gaillat,
2016) for the assessment of lexical
progression in learners of French
as a Foreign Language.

In order to investigate how these
two techniques monitor lexical
progression, an experiment was
carried out with a semi-
longitudinal corpus of learners’
written productions of French L3.

Results show that in our corpus,
lexical diversity metrics only
capture an increase in vocabulary
from the first to the third
production of each student,
whereas vocabulary growth
curves capture lexical progression
across the three productions.

These techniques are presented as
a complementary and automatic
way to assess lexical progression
in learners’ written assignments.
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• Spanish University students enrolled in English studies
(major) and in French studies (minor).

• 24 students, A1 level of the CEFRL, beginners
• Three waves of written productions were collected (October

– November – December). Between 100 and 150 words.
• Topics:

a) describe your house,
b) talk about a famous person,
c) explain a film

v corpus-based evaluation of 14 lexical diversity metrics 
as measures of longitudinal progression in written 
productions 

v random forests (Breiman, 2001) are used to see 
whether lexical diversity metrics’ scores capture enough 
vocabulary diversity progression to predict the 
production wave. 

v vocabulary growth curves and vocabulary growth 
ratios are also calculated for each production wave 
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Vocabulary Growth Curves (VGC) and vocabulary growth ratios 

Metrics
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Table 1. Lexical diversity metrics used in the study

ABSTRACT

CONTACT

Metric Formula

TTR V/N

MSTTR V/N (fragments of n tokens)

MTLD V/factors (segments with the stabilization point of TTR)

MATTR Mean of moving TTR (window technique)

MTLD-MA Factors and window technique combined

Herdan’s C logV / logN

Guiraud’s RTTR

Carrol’s CTTR 

Uber Index (U)

Summer’s Index (S) log(logV)/log(logN)

Yule’s K

Maas a

Maas log

HDD-D
For each type, the probability of finding any of its tokens in a random sample 
of 42 words taken from the same text
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Vocabulary growth curves for the three productions
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Figure 2: VGC of the three waves of productions and their hapax legomena

Tokens Types f Growth	rate LNRE	
model X2 df p

Production1 2,464 762 526 0.21347*** fzm 3.26 5 0.7

Production2 2,464 883 644 0.26136*** gigp 5.56 6 0.5

Production1 2,464 762 526 0.21347*** fzm 3.27 5 0.6

Production3 2,464 1,000 736 0.29870*** fzm 8.01 5 0.2

Production2 2,464 883 644 0.26136*** gigp 7.54 6 0.3

Production3 2,464 1,000 736 0.29870*** fzm 8.01 5 0.2
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Conditional importance of LD metrics

Results (random forests) 

n=64 P1 P2 P3

P1 17 1 8

P2 4 15 0

P3 2 5 12

1. VGCs and growth rates can be used to assess learners’
progession. However, these methods present one major
caveat: they do not detect learners’ errors such as spelling
mistakes, invented or adapted words (mostly related to
L1 and L2 influence), which are computed as new types.

2. In our study, learners show a positive progression.
However, metrics only reflect this progression from the 1st

to the 3rd production, whereas VGC clearly show
progression across the 3 productions.

3. VGC and growth ratios appear to be more precise for the
detection of semi-longitudinal lexical progression.

4. But, in VGC all learners are considered as a subset of the
corpus (all texts cumulated), results might be different
assessing VGCs of individual leaners.

Figure 2. Variable importance in the random forest model 

Table 2. Confusion matrix of results

Table 3. Vocabulary growth rates for the three productions


