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Abstract
This paper proposes an analysis of prompting strategies for grammatical error correction (GEC) with selected
large language models (LLM) based on language proficiency. GEC using generative LLMs has been known
for overcorrection where results obtain higher recall measures than precision measures. The writing examples
of English language learners may be different from those of native speakers. Given that there is a significant
differences in second language (L2) learners’ error types by their proficiency levels, this paper attempts to reduce
overcorrection by examining the interaction between LLM’s performance and L2 language proficiency. Our
method focuses on zero-shot and few-shot prompting and fine-tuning models for GEC for learners of English as
a foreign language based on the different proficiency. We investigate GEC results and find that overcorrection
happens primarily in advanced language learners’ writing (proficiency C) rather than proficiency A (a beginner
level) and proficiency B (an intermediate level). Fine-tuned LLMs, and even few-shot prompting with writing
examples of English learners, actually tend to exhibit decreased recall measures. To make our claim concrete, we
conduct a comprehensive examination of GEC outcomes and their evaluation results based on language proficiency.
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1. Introduction

Large language models (LLMs) like Generative
Pre-trained Transformers (GPT) have emerged as
a transformative force in natural language pro-
cessing (NLP) and artificial intelligence. These
models, boasting billions of parameters, have
been trained on an extensive corpus of inter-
net text, making them highly effective across a
wide spectrum of language tasks, such as transla-
tion, summarization, and question answering, of-
ten achieving state-of-the-art results (Brown et al.,
2020).

One such application of LLMs is Grammatical Er-
ror Correction (GEC). GEC is a challenging task in
NLP that involves detecting and correcting gram-
matical mistakes in written text. LLMs like GPT
have shown promising results in this domain, with
their ability to generate fluent, grammatically cor-
rect text (e.g., Coyne et al., 2023; Loem et al.,
2023). However, despite their impressive perfor-
mance, these models are not without limitations.
For example, LLMs have a tendency to overcor-
rect, leading to higher recall but lower precision
measures (Fang et al., 2023).

Grammatical Error Correction has been a piv-
otal task in NLP, with numerous methodologies

*Equally contributed authors. This work was sup-
ported in part by Oracle Cloud credits and related re-
sources provided by Oracle for Research.

and systems being developed over the years to
improve its performance. Prior to the advent
of LLMs, the most effective GEC systems have
predominantly adopted one of two paradigms:
sequence-to-sequence Neural Machine Transla-
tion (NMT)-based approaches and sequence tag-
ging edit-based approaches. The unique charac-
teristic of GEC, notably the high overlap between
the source and target sentences, has led to the
development of edit-based approaches. These
models employ a transformer-based architecture,
akin to their NMT-based counterparts. However,
instead of predicting entire sentences, they are
trained to anticipate a sequence of editing oper-
ations, such as delete, append, and replace, sig-
nificantly enhancing the speed of inference while
preserving high performance (Omelianchuk et al.,
2020).

The advent of LLMs has ushered in a new era for
GEC. A notable example of is the work by Rothe
et al. (2021), where they leveraged the power of
LLMs, specifically the mT5 model with up to 11
billion parameters. Their work establishes a new
set of baselines for GEC and simplifies the typical
GEC training pipelines composed of multiple fine-
tuning stages.

In addition to this fine-tuning approach, recent
studies have begun to explore the potential of the
prompt-based approach in the application of LLMs
for GEC, which focuses more on the design of ef-
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fective prompts that guide the model’s generation
of corrected sentences. For example, Loem et al.
(2023) investigated the impact of task instructions
and the number of examples on the performance
of GPT-3 in GEC tasks. They found that instructive
instructions significantly improved GPT-3’s perfor-
mance in both zero-shot and few-shot settings,
and the performance became more consistent as
it received more examples.

Another area which should be taken into account
is L2 learners’ language proficiency levels. Con-
sidering that there is a significant relationship be-
tween learners’ language proficiency levels and
types of errors they make (Yuksel et al., 2017),
having language proficiency as one of the vari-
ables in the model might enhance the performance
of the model. To be specific, exploring the relation-
ships between GEC using LLMs, especially, GPT,
and language proficiency levels could reduce the
notable limitation of LLMs, that it its tendency to
overcorrection, leading to higher recall but lower
precision measures (Fang et al., 2023).

Building upon these observations, this paper in-
tends to explore the performance of LLMs in GEC
by examining the interaction between LLMs’ per-
formance and the language proficiency levels of
the learners. We focus our exploration on how
prompting strategies and fine-tuning impact GEC
performance, with particular attention given to
zero-shot and few-shot prompting. Our goal is
to provide a comprehensive understanding of the
strengths and limitations of LLMs in GEC, aiming
to illuminate ways in which their performance can
be optimized for language learners of different pro-
ficiency levels, which has hardly been explored
thoroughly.

2. Language Proficiency

For prompting GEC using GPTs, we use the Cam-
bridge English Write & Improve (W&I) corpus,
which is manually annotated with CEFR profi-
ciency levels, consisting of beginner level A, in-
termediate level B, and advanced level C (Yan-
nakoudakis et al., 2018). It was introduced at the
Building Educational Applications 2019 Shared
Task: Grammatical Error Correction (BEA2019)
(Bryant et al., 2019). The text data was from writ-
ings of L2 English learners. It has a propensity
that sentences from data of higher proficiency are
longer than lower proficiency: average tokens per
sentence in training data sets A, B, and C are
17.538, 18.304, and 19.212, respectively. For a
characteristic example of proficiency A, the case of
in in the ungrammatical sentence (1) is corrected
with In in its counterpart correction (2). It show-
cases a typical replacement orthography error, to
be more specific, a capitalization error. We can
also observe that the sentence contains an error

with, which is corrected with that (R:PREP). Al-
though it is grammatically accurate to use agree
with as a transitive phrasal verb, an object clause
of the verb in the example sentence is not gram-
matical. In this case, the error annotation scheme
maintains the structure of the clause while replac-
ing the preposition instead.

(1) *in addition more and more scientists
agree with alien really exist

(2) addition, more and more scientists
agree really exist

We analyze the error distribution in training data
of different language proficiency levels, in which
the distribution of errors in the data sets of profi-
ciency levels B and C is similar: missing punctua-
tion marks (M:PUNCT), replacement prepositions
(R:PREP), and missing determinants (M:DET)
are the most apparent types of errors. Additionally,
proficiency A includes an extra error type, replace-
ment orthography (R:ORTH), which is defined for
case or whitespace errors. Table 1 shows the ra-
tios of the most frequent error types of training data
in W&I, which we investigate thoroughly in £4.

Proficiency A Proficiency B Proficiency C
M:PUNCT 0.0933 M:PUNCT 0.1134 M:PUNCT 0.1183
R:ORTH 0.0602 R:PREP 0.0589 R:PREP 0.0517
R:PREP 0.0506 M:DET 0.0442 M:DET 0.0345
R:VERB:TENSE 0.0455 R:VERB 0.0414 R:VERB 0.0323
R:VERB 0.0419 | RIVERB:TENSE 0.0393 | R:'VERB:TENSE  0.0273

Table 1: Most frequent errors and their ratio in W&

3. Experimental Results

For experiments, we use the development data set
of W&I from BEA2019, which distinguishes lan-
guage proficiency levels into A, B and C. We fol-
low the experimental setting described in Suzgun
et al. (2022) for GPT-2 (gpt2-xl1) inferences, and
we also adapt it to GPT-3.5 (text-davinci-003). In-
stead of using the test data set for the BEA2019
(Bryant et al., 2019), we use the development data
set for evaluation to control proficiency levels. To
evaluate the performance of language proficiency
levels A, B, and C, we report ERRANT results
(Bryant et al., 2017) as metrics that include true
positive, false positive, false negative, precision,
recall, and more importantly, FO.5 scores which
emphasize precision than recall. Table 3 sum-
marizes the prompting GEC results for different
language models, including GPT-2, GPT-3.5, and
fine-tuned GPT-2. We used default setting in Suz-
gun et al. (2022) for inference parameters:

model  gpt2-x1
tokenizer  gpt2-x1
num_examplars  0-4 shots
max_model_token_length 256 if num_examplars is 0
else 512

delimiter left and right  {}
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We used the prompts described in Table 2, and the
following setting for fine-tuning parameters:

epochs 5
using masked language modeling False
block size (train) 128
per_device train_batch_size 4
save_steps 10000
save_total limit 2

When evaluating the efficacy of few-shot strate-
gies on GPT-2 and GPT-3.5, it is evident that the
few-shot prompting method exhibits better per-
formance compared to the zero-shot prompting
method. For instance, in the all data set which
combines corpus of three language proficiency
levels, we observe that the 4-shot F0.5 scores for
GPT-2 and GPT-3.5 are 0.0189 and 0.323 respec-
tively, which are higher than the zero-shot F0.5
scores for GPT-2 and GPT-3.5. It is also notice-
able that the 4-shot approach consistently yields
higher F0.5 scores in comparison to the zero-shot
approach. However, this trend is not observed for
the fine-tuned GPT-2 model on different language
proficiency levels. For example, in the all data set,
the F0.5 score for the 4-shot approach is lower
than the F0.5 score for the zero-shot approach.
Therefore, based on our experimental findings, itis
feasible to conclude that few-shot techniques may
not have a significant impact on fine-tuned GPT-2
models.

In addition, GPT-2 exhibits a large decreasing rate
of recall as the language proficiency levels in-
crease from A to C. Specifically, there is a no-
table increase in the dropping rate of precision
from 50.57% (0.0174 in A versus 0.0086 in B) to
33.72% (0.0086 in B versus 0.0057 in C). How-
ever, the fine-tuned GPT-2 shows a better trend
for the precision rate. From proficiency level A to
proficiency level C, the precision score increases
from 0.4305 in At0 0.4355in B (+1.16%) and then
drops t0 0.326 (-25.14%) in C. It indicates the fine-
tuned model is more robust for different proficiency
level data sets.

4. Analysis and Discussion

Unless specified otherwise, our analysis and dis-
cussion are based on results of the fine-tuned
gpt2-x1 using zero-shot which we achieve the best
results.

Label-by-label evaluation approach We im-
plement a label-by-label evaluation method. As
Bryant et al. (2017) suggested, we provide edit
operation-based and POS-based errors as well as
detailed breakdown composed errors (m|rlu with
POS) to investigate further the relationship be-
tween GEC and different proficiency levels. For
example, Table 4 shows different types of er-
ror evaluation results. When comparing correct-
ing missing operation errors with all errors, it has

higher F0.5 scores where it suggests that GEC us-
ing GPT performs better in the specific missing er-
ror regardless of language proficiency. M:PUNCT
(missing punctuation marks) is the most frequent
error among all error types in three language profi-
ciency, which outperforms the entire results for all
proficiency levels. This reflects the general char-
acteristics of the performance of GEC using GPT.
R:VERB (replacing verbs) consistently performs
poorly compared to the entire results, and this has
the same tendency for all r edit errors where the
proficiency C achieves especially lower results.
We observed that GEC using GPT contradicts
to the problem of over-correction for lower profi-
ciency levels because of the much higher numbers
of FN in A and B.

Is recall higher than precision in prompting
GPT for the GEC task? Consistent higher re-
call compared to precision showcases a tendency
of over-correction in prompting GPT for the GEC
task. We have observed that proficiency levels A
and B, however, do not exhibit such a propensity.
It holds true even for GPT-3.5, where recall con-
sistently surpasses precision. Nevertheless, the
difference between precision and recall measure-
ments in levels A and B is considerably smaller
compared to level C.

Results using various F-scores Table 5 shows
results of FT GPT-2 and GPT-3.5 obtained with dif-
ferent F-scores, where 5 = 0.5, 1, and 2. The
result implies that FT GPT-2 is less prone to over-
correction in comparison to GPT-3.5 because the
F2 scores are mostly higher in GPT-3.5. In tradi-
tional approaches in GEC, such as SOTA results
in Table 3, where the total numbers of TP and FP
are relatively small, F0.5 would be relevant to mea-
sure GEC results. Since recent approaches by
prompting GPT in the GEC task illustrate much
higher numbers, especially FP, it appears that the
F1-score proves to be a more effective indicator in
GEC results.

Comparison between prompting GPT and
SOTA State-of-the-art (SOTA) results continue
to demonstrate superior performance compared
to prompting GPT in the GEC task in all aspects
of results including precision and recall measures
regardless of proficiency levels. Our assumption
is primarily based on the fact that SOTA models
are usually subjected to extensive fine-tuning pro-
cesses.

Discussion In this section, we present the eval-
uation outcomes using our own implementation to
count the numbers of TP, FP, and FN, which are
different from the ERRANT scores. We leave it as
future work to further investigate and explore po-
tential improvements.

Additionally, while we examine a correlation be-
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ungrammatical
grammatical

ungrammatical
grammatical

ungrammatical
grammatical

ungrammatical

grammatical

This is important thing.
This is an important thing.
"Water is needed for alive. oo o
Water is necessary to live.
"And young people spend time more ther lifestie.
And young people spend more time on their lifestyles.
"Both of these men have dealed with situations in an unconventional manner and the -
results are with everyone to see.
Both of these men have dealt with situations in an unconventional manner and the

results are plain to see.

Table 2: Prompt examples

FP

FN

A
Prec

Rec

F0.5

FP

FN

B
Prec

Rec

F0.5

GPT-2  zero-shot
1-shot
2-shot
3-shot

" GPT-3.5 " zero-shot
1-shot
2-shot

FT GPT-2  zero-shot
1-shot
2-shot
3-shot
4-shot

70 3944
86 3447
4175
4445

2878
2862
2845
2808

0.0174
0.0243
0.0241
0.0305

0.0237
0.0292
0.0349
0.0475

0.0184
0.0252
0.0257
0.0329

45 5204
58 4240
69 5442
95 5710

2453
2440
2429
2403

0.0086
0.0135
0.0125
0.0164

0.018
0.0232
0.0276

0.038

0.0096 | 28
0.0147 | 28
0.0141 | 30
0.0185 | 38

FP
7860
3730
4905
4979

FN
1058
1058
1056
1048

[9]
Prec

Rec

F0.5

all
Prec

Rec

F0.5

0.0057
0.0075
0.0061
0.0076

0.0258

0.0258

0.0276
0.035

0.0068

0.0087

0.0072
0.009

0.0101
0.0148
0.0137
0.0177

0.0219
0.0263
0.0309
0.0418

0.0113
0.0163
0.0154

SOTA gector

t5

785
1018

377

845
783

0.5179

0.4629

Table 3: Prompting results using GPT-2 (gpt2-x1 and ft = fine-tuned), GPT-3.5 (text-davinci-003)

SOTA results by models of gector (Omelianchuk et al., 2020) and t5 (Rothe et al., 2021).

TP FP FN Prec Rec F0.5

M:PUNCT A | 189 171 134 0525 0.5851 0.536
B | 203 132 133 0.606 0.6042 0.6056

C| 95 96 80 0.4974 0.5429 0.5059

" "RVERB A | 21 60 113 0.2593 0.1567 0.2293

B | 17 55 113 0.2361 0.1308 0.2033

C 6 43 51 0.1224 0.1053 0.1186

m A | 318 436 372 0.3703 0.3571 0.1691

B | 336 347 344 0.4919 0.4941 0.2458

C | 157 222 168 04142 0.4830 0.2180

Table 4: Detailed breakdown evaluation results for
the most frequent errors, and missing operation er-
rors (FT GPT2, zero-shot).

ior of prompting GPT in the GEC task proficiency
specific errors, in which finding their correlation
could be excessively challenging because of the
performance of GEC for proficiency level C. We
consider results of the proficiency level C as un-
natural behavior, which deviates significantly from
what is considered typical prompting GPT in GEC.
We also leave it as future work.

TP FP FN Prec Rec F0.5
C 383 792 703  0.326 0.3527 0.331
N 2429 3474 4103 0.4115 0.3719 0.4029

FT GPT-2 GPT-3.5 Table 6: Results between proficiency level C and
F0.5 F1 F2 F0.5 F1 F2 native
A | 04192 0.4032 0.3885 | 0.3784 04030 0.4310
B | 0.4210 0.4010 0.3827 | 0.3291 0.3625 0.4034
_C | 03310 03388 0.3470 | 0.2199 0.2680 0.3430
all | 0.3907 ~0.4029 0.3792 | 0.3590 0.3230 0.4040 TP FP FN  Prec Rec F0.5
M:PREP B | 24 29 31 04528 04364 0.4494
Table 5: Different F-scores with F0.5, F1 and F2. C| 9 23 17 02812 0.3462 0.2922
; RDET B | 15 30 41 0.3333° 02679 03178
FT GPT-2 results are based on 0-shot, while GPT ol 7 i3 23 03684 02333 03302

3.5 (text-davinci-003) results are based on 4-shot.

tween proficiency level C and native in prompting
GPT in GEC as shown in Table 6, we are unable
to identify any comparable behavior in prompting
GPT in GEC for native-like proficiency C and na-
tive proficiency. Hawkins and Buttery (2010) an-
alyze that some error types are more notable in
B1 and B2 levels than C1 and C2 levels, such as
missing preposition and form of determiner. For
example, there are more errors like missing prepo-
sition (M:PREP) or replacement of determiners
(R:DET) in B than in C, which confirm what the
previous work proposes. Table 7 shows a behav-

Table 7: Detailed breakdown evaluation results for
M:PREP and R:DET

5. Conclusion

In this paper, we investigated the strengths and
limitations of prompting GPT for the GEC task
based on different language proficiency levels.
We used our own implementations to calculate
relevant metrics for label-by-label analysis, which
are different from the current standard ERRANT
scores by using m2 files. We observed a tendency
of over-correction in prompting GPT, and it is more
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obvious in the recent version of GPTs, where re-
call consistently surpasses precision. Additionally,
since prompting GPT generates much higher false
positive numbers in results, the F1-score, rather
than the FO0.5-score, would be a more effective
measure in GEC results.
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