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Abstract:

In light of the rapid advancements in artificial intelligence and the growing need for
intelligent educational tools, the development of systems capable of analyzing and correcting
linguistic errors—especially grammatical ones—has become a pressing priority in the field of
Teaching Arabic as a Second Language (TASL). Grammatical errors pose significant
challenges to both learners and instructors, necessitating context-sensitive and pedagogically
informed solutions.

This study aims to develop a gradual computational grammatical matrix for analyzing
and correcting grammatical errors in the writings of non-native learners of Arabic. The
research adopts a descriptive, analytical, and applied methodology. A sample of 300 authentic
texts was selected from the Arabic Learner Corpus, representing three proficiency levels
(beginner, intermediate, advanced). The grammatical errors were categorized by type and
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syntactic context, and a pedagogical matrix was constructed to map each error to its
appropriate correction according to the learner’s level.

A Python-based algorithm was implemented, utilizing libraries such as spaCy and
CAMeL Tools to perform syntactic analysis, detect errors, and retrieve the appropriate
corrections from the matrix. Experimental results demonstrated high performance across key
metrics—precision, recall, and F1-score—confirming the algorithm’s effectiveness in
providing accurate, level-sensitive grammatical feedback.

The study recommends adopting this grammatical matrix as a foundation for developing
intelligent educational tools in Arabic language instruction. Furthermore, it encourages the
integration of such systems into digital learning environments to enhance learners’
grammatical competence through a gradual, contextualized, and explainable correction
approach.

Keywords:

Grammatical Errors, Teaching Arabic as a Second Language, Grammatical Matrix,
Automated Correction, Artificial Intelligence.
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"id": 1,
"type": "Subject-Verb Agreement”,

"context": "dl., S Al
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"level™: "A1"
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import pandas as pd

matrix = pd.read_csv("error_matrix.csv")
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import spacy

nlp = spacy.load("ar_core_news_sm")

text = "dley i€ ML
doc = nlp(text)

for token in doc:
print(token.text, token.pos , token.dep , token.head.text)

bl sl

S (_dep) s aibsl LU 1S
(head.text) (_pos)

'y (J=1) subyj NOUN i)
(1)

.y ) TOOt (l=) VERB 'y

(i

S (« Jsxis) OD] NOUN W,

(1)

S ST 3 ! el e Y sl Of Ls sad caleSU

Jadlly Jo o ilad) a e

:def check_agreement(subject_token, verb_token)
if subject_token.tag == "Fem" and verb_token.tag
:"I= "Fem

"als " return

”C*""” return
subject = [token for token in doc if token.dep_ ==

"subj"]

verb = [token for token in doc if token.pos_ ==
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"VERDB'"]
:if subject and verb
result = check_agreement(subject[0], verb[0])

(result ": Jsd) ams")print
(b giuall) ddst o)) Sus il Bl ddslas :\ayl,

U] P N R ES;HAAxﬂ g lr !

def get _suggestion(context, error_type, level="Al1l"):
row = matrix[(matrix["sLdl"].str.contains(context)) &
(matrix[ "Wl ¢ 5"] == error_type) &
(matrix["esed"] == level)]
if not row.empty:
return row.iloc[@][ "z iall m=aill"]

return "clia JJ maaai sagp Y.

suggestion = get_suggestion("aU" [ "eaS ALt A1)

print("z sl msaill:" ) suggestion)

(.-

:Céfi$éftﬂ

C»;Zg ZCJ"\.S-L‘ C?HQA\

13 # Yy Gl Jolowll CAMeL Tools alusen! sl

'om camel_tools.morphology.analyzer import Analyzer

alyzer = Analyzer.pretrained()

alysis = analyzer.analyze('—X")

r a in analysis:
print(f",xl: {a['root']}, oJisl: {a['pattern’]}, ol {a['gen']}")
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* auto_correct(text, level="Al1"):
doc = nlp(text)
subject = [token for token in doc if token.dep_ == "subj"]

verb = [token for token in doc if token.pos_ == "VERB"]

if subject and verb:
result = check_agreement(subject[@0], verb[@])
if result != "@m=a":
context_snippet = subject[@].text + " " + verb[0].text
correction = get_suggestion(context_snippet, result, level)
return correction

return "_all Wi aag Y,

nt(auto_correct("dlls, € 4dLi"))
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import spacy
nlp = spacy.load("ar_core_news_sm")

doc = nlp(sentence)

for token in doc:
print(token.text, token.pos_, token.dep_, token.head.text)
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if token.text == "X" and token.head.text == "adLl":

correction = "«
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