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Abstract:

The assessment of second language (L2) writing proficiency using automated
systems has gained prominence, particularly with the adoption of the Common
European Framework of Reference for Languages (CEFR) (Council of Europe,
2018). However, a persistent challenge is the domain transfer problem. Models
trained on one learner corpus often perform poorly when applied to a different
domain, even when the target domain shares similar characteristics (Higgins et
al., 2015). This issue is critical in learner corpus research, as it directly impacts
the validity and generalizability of automated proficiency assessment tools
(Chapelle et al., 2015; Kane, 2013). Our study addresses the following research
question: How can corpus augmentation and dimensionality reduction
techniques improve the adaptability of L2 writing proficiency models to a new
domain? This question is particularly relevant for formative assessment systems,
where models must reliably predict proficiency across diverse learner
populations and contexts.

To investigate this, we focus on two learner corpora, including the
EFCAMDAT corpus (Geertzen et al., 2013; Shatz, 2020)—made up of 723,282
online writings from diverse L2 learners—and the CELVA.Sp corpus (Mallart et
al., 2023)—composed of 1,742 writings by French university students learning
English for Specific Purposes. The initial model, trained on the EFCAMDAT,
exhibits poor performance when applied to an external test set extracted from
the CELVA.Sp. Balanced accuracy drops from 0.829 to 0.522. This degradation
highlights the need for domain adaptation.

Our approach involves augmenting the CELVA.Sp corpus with similar texts
from EFCAMDAT to improve model performance. We employ Principal
Component Analysis (PCA) (Levshina, 2015) to reduce the high dimensionality of
the dataset, creating 10 principal components (PCs) that capture most of the
variance in the original features. Using Propensity Score Matching (PSM), we
match texts from the EFCAMDAT to those in the CELVA.Sp based on the PCs
and CEFR levels. This process ensures that the augmented dataset retains the
linguistic and proficiency characteristics of the target domain. We use the
Matchlt R library (Ho et al.,, 2011) and experiment with different matching
ratios (1:1, 1:2, 1:3, and 1:5) to balance dataset homogeneity and volume,
ultimately selecting the 1:3 ratio for its optimal performance. The final
combined dataset comprises 7,920 texts distributed across CEFR levels Al to
Cl. We train a multinomial logistic regression model with Elastic Net (Zou &
Hastie, 2005) and evaluate its performance using balanced accuracy, precision,
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recall, and calibration plots.

The results demonstrate significant improvements in model adaptability.
When tested on the external test set, sampled from the CELVA.Sp, the
combined-data model achieves a balanced accuracy of 0.629, a substantial
increase from the initial 0.522. While the model’s performance on the
EFCAMDAT test set slightly decreases (from 0.829 to 0.728), this trade-off is
justified by the improved generalization to the target domain. Calibration plots
reveal that the model’s predicted probabilities align more closely with observed
CEFR levels, particularly for lower proficiency levels (Al, A2, B1l), though
inconsistencies persist for higher levels (B2, C1).

This study contributes to learner corpus research by demonstrating how
dimensionality reduction and corpus augmentation can enhance the domain
adaptability of L2 writing proficiency models. While the approach improves
performance on the target domain, further refinement is needed to address
inconsistencies at advanced CEFR levels. Future work should explore additional
feature engineering and alternative matching strategies to optimize model
generalization across diverse learner populations.
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