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Abstract: Recent advances in technology have led to many studies in
Automated Essay Scoring (AES), leading to ever improving proficiency
prediction systems. This has paved the way to their use in high-stake summative
exams, but these tools also have formative value. Their ability to provide
immediate results can help teachers in positioning their students in terms of
level to adapt their instruction. To do so, some systems use analytical rubrics to
draft messages explaining the scores according to components of the writing
competence (Higgins et al., 2015; Yannakoudakis et al.,, 2018). Most systems
adopt general rubric categories but, to the best of our knowledge, none use the
parameters of description of the Common European Framework of Reference for
Languages (CEFR) (Council of Europe, 2018) to evaluate the writing
competence. In this context, instructors could benefit from systems giving fine-
grained feedback information on specific dimensions of the writing competence
as does the English Grammar Profile (O’Keefe and Mark, 2017). This raises the
following question: Can automated proficiency prediction systems provide fine-
grained CEFR-based assessment in L2 English writing?

We used the cleaned EFCAMDAT corpus (Shatz, 2020), comprising 723,282
online writings from L2 English learners, and the CELVA.Sp corpus (Mallart et
al., 2023), a specialized collection of 1,742 writings by French university
students learning English for Specific Purposes (ESP). These corpora, annotated
with CEFR levels, were analyzed using an NLP pipeline (Straka et al., 2016)
extracting linguistic features based on Universal Dependencies annotation. The
system generates count-based metrics through specialized tools including
TAASSC (Kyle, 2016) for syntactic complexity analysis and TAACO (Crossley et
al., 2016) for cohesion measurement, while implementing verb-noun collocation
identification (Li & Gaillat, 2020). Several syntactic alternation metrics are
computed with a dedicated set of language models (Mallart et al., 2025). The
metrics are then aligned with specific CEFR parameters of the language
competence such as morpho-syntactic range, grammatical accuracy, vocabulary
range: diversity, and genre appropriateness (Council of Europe, 2018, p. 129).

For each CEFR parameter, separate datasets were created, excluding
variables with zero variance. We modeled the CEFR level as a function of the
corresponding metrics. We used traditional multi-class and ordinal classification
Random Forest models (Frank & Hall, 2001). The ordinal approach decomposed
the task into binary sub-classifiers to estimate probabilities for each CEFR
threshold. Permutation importance assessed variable significance, ensuring
robust feature interpretation. Models achieving accuracy above 0.4 were
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retained,

Results are twofolds. Firstly, the alignment between measures and CEFR
parameters was evaluated with a random sample of 40 measures previously
annotated by two linguists. Cohen’s Kappa shows moderate agreement with a
0.44 value. Secondly, the RF models reveal slight differences in predictive
performance between multiclass and ordinal classification. The multiclass RF
model’s macro-averaged accuracy ranged between 0.404 and 0.672 across
CEFR dimensions, with the highest performance observed in the morpho-
syntactic range dimension (accuracy = .672). This study contributes to learner
corpus research by demonstrating that fine-grained proficiency prediction using
CEFR parameters is possible, supporting the development of specific language
feedback education tools.
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