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Abstract:  In the field of second or foreign language learning, Intelligent Tutoring Systems (ITS) based on 

Artificial Intelligence (AI) have been revolutionizing the approach to teaching and learning English by 

providing adaptive support, personalized instruction, and immediate feedback to learners. In the realm of 

second or foreign language learning, Intelligent Tutoring Systems (ITS) fueled by Artificial Intelligence 

(AI) are transforming the way educators teach and students learn English, by adapting instruction to align 

with the unique needs of each learner and providing immediate feedback. This paper presents the design, 

implementation, and classroom evaluation of an Intelligent Tutoring System based on Artificial Intelligence 

for English teaching that focuses on correcting grammar, learning vocabulary, and providing pronunciation 

feedback. A mixed-method design using prototype development and pilot classroom evaluation was used, 

with forty-five intermediate-level English learners engaging in the proposed system over six weeks, and 

the conventional system used for the comparison group. The data collected included pre- and post-test 

scores, questionnaires, and short interviews, as well as the system usage logs, and were analyzed using 

descriptive statistics and thematic coding of the learners' responses. The results showed significantly 

greater improvements in grammatical accuracy, vocabulary recall, and self-reported motivation for students 

using the AI tutoring system compared to the control group. The incorporation of NLP elements—such as 

automatic error detection, learner modeling, and generation of adaptive feedback—significantly shortened 

the delay between learner errors and corrective feedback, maintained learner involvement, and maintained 

the delivery of feedback. The study also highlights key design factors in determining the effectiveness of 

Intelligent Tutoring Systems in language learning: learner modeling, pedagogical strategy selection, and 

affect-aware feedback. Issues with data privacy, teacher preparedness, algorithmic bias and the ability of 

AI models to adapt to different linguistic contexts are also explored. The paper points out that AI-based 

tutoring systems have the potential to offer significant benefits for personalized English language learning 

at scale, but also emphasizes the importance of retaining human pedagogical control, continued assessment, 

and system design that is culturally responsive in the future.  
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Introduction 

English remains the international language for learning, trade and digital communication, creating a 

need for teaching methods that can cater to students of diverse linguistic backgrounds and proficiency 
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levels, learning speeds and styles, and learning preferences (Schmidt & Strasser, 2022). Although the 

conventional classroom model of English teaching has its own merits and advantages for social 

communication and formal courses, it often suffers from a large classroom size, few personalized feedback 

opportunities, and one-size-fits-all teaching intensity, which can affect the learning rate of learners with 

different levels (Tafazoli et al., 2019). Artificial Intelligence (AI) has been identified as a potentially 

powerful solution to these limitations by making it possible to build systems that are able to monitor student 

actions, identify learning problems, and provide personalized learning material while the student is still 

engaged in learning (Fitria, 2021). Intelligent Tutoring Systems (ITS) are one of the most fully developed 

uses of AI in education; employ models of the learner, the subject domain, and pedagogy to provide 

dynamically adaptive instruction for individual students (Alfaro et al., 2020). The first research in ITS has 

been more or less oriented towards the structured domains, such as mathematics and programming, where 

correctness could be assessed with a relatively ease; the extension of ITS principles to language learning 

is more complex, in that language competence not only relies on a correctness of a rule-based type, but 

also on fluency and contextual appropriateness, as well as communicative competence (Haridas et al., 

2020). Despite this, the developments of natural language processing (NLP), speech recognition, and 

machine learning are increasingly making it possible to create platforms for ITS that can analyze learners' 

text and speech, identify a large variety of error types, and provide pedagogically suitable feedback. 

Although Intelligent Tutoring Systems (ITSs) are increasingly popular in the field of language learning, 

there is still inconsistent empirical evidence on effectiveness in actual language instruction within the EFL 

classroom (Eryılmaz & Adabashi, 2020). Existing systems have been tested mainly by technical measures 

(accuracy in error detection) instead of learning outcomes (accuracy in grammar, retention of learned 

words, learner motivation, etc.) (Shin, 2018). Moreover, existing systematic reviews show a wide range of 

differences in the modeling of learner knowledge and the adaptation of content in the ITS, and very few 

direct comparisons of AI-tutored learners with those who are conventionally instructed under similar 

conditions (Xu et al., 2019). While there is a significant amount of research into the predictive and 

diagnostic strengths of ITS in other contexts, such as those involving instruction in other languages, there 

is currently less research specifically focused on scaffolding techniques and the timing of dynamic 

feedback in the context of English language instruction (Mousavinasab et al., 2021; Anwar et al., 2022).  

This paper presents a conceptual architecture for an AI-based Intelligent Tutoring System (ITS) for 

English Language Learning (ELL) instruction in the form of modules that combine Learner Modeling 

(LM), Domain Knowledge Representation (DKR), Pedagogical Strategy Selection (PSS), and NLP-based 

feedback Generation (FG). Based on the empirical evidence obtained from the classroom pilot conducted 

for six weeks, this study compares the students who have used the learning system developed with the 

proposed AI-ITS with those who have received traditional learning, and analyzes the differences in 

grammatical accuracy, vocabulary retention, and learning motivation. Furthermore, the study reveals 

practical implications and implementation hurdles for institutions in adopting AI tutoring tools, such as 

data privacy, teacher readiness, and how to conduct affective feedback, among others. Last, the study 

provides structured evaluation metrics and results that can be used for future comparative studies on 

language tutoring systems using artificial intelligence.  

The rest of this paper is structured as follows. Section II reviews the literature on Intelligent Tutoring 

Systems and its use in Education and in the instruction of the English language. The concept of the IT 

based on Artificial Intelligence is introduced in Section III, in terms of the conceptual framework and the 

architecture. The methodology used for the pilot evaluation is described in Section IV. The prototype 

system design and implementation with its feedback and assessment module based on NLP is discussed in 
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Section V. The evaluation results are found in Section VI, including quantitative results from the pilot study. 

In Section VII, the principal conclusions are summarized, and suggestions are made for further research. 

Literature Review 

In fact, personalization has been a key feature of all research on Intelligent Tutoring Systems to date, 

and is explicitly seen as the way in which AI can help to enhance learning outcomes. The use of ITS 

platforms has demonstrated the positive impact on the achievement of students in various subjects by 

tailoring the difficulty and pacing of content to the trajectory of student learning (Akyuz, 2020). For 

example, in the field of computer programming in low-resource settings, adaptive guidance that provides 

step-by-step instruction has been challenging to design for because of infrastructure constraints (Sharma 

& Harkishan, 2022). The effectiveness of dialogue-based tutoring systems has likewise been shown in a 

remedial instructional context, where the dialogue between the system and the learner facilitates the 

progressive elimination of misconceptions, which is directly relevant to language instruction in which 

dialogic interaction plays a pivotal role in the development of language skills (Pai et al., 2021). 

 In addition to text-based interaction, there are some research prototypes that include physiological or 

behavioral signals to identify learner frustration/disengagement, so that the ITS can control the tone of the 

feedback or the level of the task (Alqahtani et al., 2020). Emotional responsiveness is of special relevance 

to language learners who are prone to anxiety in producing spoken and written output in a second language, 

and would indicate that emotional responsiveness is as important as content adaptivity for maintaining 

learner motivation.  

More specifically, focusing on English language teaching, recent scholarship has focused on the 

potential of new and emerging technologies such as fifth generation (5G) connectivity and artificial 

intelligence (AI) in facilitating low-latency interaction between the learner and the cloud-based AI teaching 

system to facilitate more responsive and situationally relevant English language instruction (Yu & Nazir, 

2021). Specifically, there are studies exploring the use of negative knowledge, or explicit models of 

common learner errors, which have been used to enhance the diagnostic precision of automated feedback 

in English language education and shown to improve learner academic performance (Demir, 2020). 

Although the larger body of ITS literature has focused on mathematics teaching with younger learners 

where systems have been developed for math tutoring at the primary level, the general principles of 

architecture are easily applied to teaching English language in a tutoring setting (King et al., 2021).  

Implementation of ITS has also been made supplementary and in blended learning settings, and there 

have been reports that the use of adaptive tools can be successfully integrated into an existing instructional 

program, with positive outcomes reported when systems are used to reinforce and not replace classroom 

instruction (Phillips et al., 2020). More recent advances in pedagogical intervention generation that 

leverage automatic, data-driven techniques to automatically generate individualized hints and prompts 

show how the burden on instructors in developing differentiated materials can be alleviated using data from 

learner interactions (Kochmar et al., 2022). Finally, research on the use of ITSs by adult learners with poor 

literacy skills is informative with regard to issues of usability that can be applied directly to designing 

English language ITS platforms for a range of literacy skill levels (Fang et al., 2022).  

As a group, these studies indicate that AI tutoring is well researched in subjects like mathematics and 

general reading, but not in English language learning, where more evidence-based design and evaluation 

is needed, which is the purpose of this study. Based on the results of this study, it can be concluded that      

AI-based ITS is a meaningful tool in English language teaching that embeds features of learner modeling, 
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pedagogically relevant feedback sequencing, and NLP-based error detection. The advantages of immediate, 

individual correction (which is not easily achieved by the conventional classroom environment at scale) 

are suggested by the greater improvements in grammatical accuracy and vocabulary retention for 

experimental group learners. Simultaneously, the qualitative results suggest that the anonymity and privacy 

afforded by AI feedback can reduce affective obstacles that prevent anxious language learners from 

producing language beyond just the content of the message.  

The shorter time lag between system uses and feedback, as seen in system use logs, is consistent with 

the pedagogical theory that giving timely feedback helps learners to resolve errors, especially in procedural 

areas of language like grammar and pronunciation. The teachers' recollection of a period of adaptation 

when using the new diagnostic dashboards, however, indicates that the effectiveness of use will not only 

rely on the robustness of the technical implementation but also on good preparation of teachers for 

implementation, otherwise even a well-designed system will not be fully used. Combined, the observations 

suggest that AI-based ITS should be used in conjunction with high quality classroom teaching, and the best 

advantage seems to come when the human teacher and the adaptive AI are strategically integrated into a 

common instructional strategy. 

Conceptual Framework For AI-Based English Language Its 

3.1 Architecture of the Proposed Model 

 

Figure 1: Architecture of the Proposed AI-Based Intelligent Tutoring System for English Language 

Instruction 

The proposed system is based on the classical four-component ITS architecture, and tailored to the 

needs of the English language teaching field as shown in figure 1.  

The Learner Model keeps track of the learner's level of mastery, the common error patterns, the time 

it takes for the learner to make the response, and preferred rate of learning, so that the system can 
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differentiate between a learner who has trouble with verb tense and a learner who has trouble with 

vocabulary range. The Domain Model represents the structured content of English learning, such as 

grammar rules, vocabulary lists arranged by rank and subject, pronunciation targets and more, and is 

extensible to accommodate new content as course curricula change.  

The Pedagogical Model acts as the decision-making layer in the system, which chooses the 

pedagogical strategies, sequencing and timing for introducing corrective feedback, further practice and 

progression to new content as a result of the current state of the Learner Model. The layer builds on proven 

strategies used by tutors, including the use of scaffolded hinting, spaced repetition for vocabulary retention, 

and graduated difficulty progression. The NLP Engine connects to and produces output of all three of these 

parts and automatically parses and analyzes learners' texts and speech input, categorizes these errors 

according to semantic nature (e.g., syntactic error, morphological error, lexical error, etc.), and provides 

feedback in natural language based on the level of proficiency of the learner. Finally, the Learner Interface 

provides the student with feedback and progress information adaptively, and communicates feedback to 

the Learner Model, creating a feedback loop that allows the Learner Model to be continually updated as 

the student progresses, enabling the system to become more at ease with the learner's knowledge over time. 

Methodology 

The study was a mixed-method quasi-experimental prototype system development and pilot 

evaluation in the classroom, which enabled both quantitative measurement of the learning outcomes and 

qualitative insights into the learner experience.  

4.1 Participants 

The participants were 90 intermediate-level English learners (ages 14-16) from two concurrent 

sections in an English program in a secondary school. The proposed AI-based Intelligent Tutoring System 

was administered to learners in the experimental group (n = 45) while learners in the comparison group             

(n = 45) were exposed to the conventional teacher-led instruction and the regular program for the same 

duration of 6 weeks. Both groups were supervised by two English language teachers (L1 teachers), with 

over 5 years of experience teaching in the classroom, and engaged in structured interviews after the pilot.  

4.2 Data Collection Instruments 

Four instruments were used for data collection in order to provide triangulation. The grammar, 

vocabulary, and reading comprehension of both groups were evaluated with pre-tests and post-tests to 

determine learning gains, which were standardized. Only the experimental group was asked to complete a 

structured Likert scale questionnaire at the end of this study to gain insights into learner perceptions of 

engagement, feedback usefulness and confidence in the use of English. The experimental group's system 

usage logs included details of the frequency of interaction, types of errors, and time spent on corrective 

actions. Thirdly, a small number of semi-structured interviews were carried out with a small group of eight 

learners and the two teachers involved to obtain qualitative views on the tutoring experience.  

4.3 Data Analysis 

The quantitative data obtained from pre and post-tests and the Likert scale questionnaire data was 

analysed by descriptive data such as percentage gain and group comparison to characterise the overall 

performance trend. Thematic coding was used to identify patterns in qualitative data gathered from 

interview questions and open-ended questionnaire questions in relation to motivation, feedback perception 
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and usability problems. This integration of quantitative and qualitative analysis gave a more holistic 

understanding of the measurable learning outcomes and of the subjective experience of the learner. 

4.4 Ethical Considerations 

All necessary institutional approvals were sought before data collection, and informed consent was 

requested from school administrators, participating teachers and parents/guardians of student participants. 

Students were not required to participate, and students were able to drop out at any time without penalty. 

Participant codes were used to anonymize all collected data and these data were kept securely for only the 

purposes of this research.  

System Design and Implementation 

 

Figure 2: Conceptual Model of AI-Enabled Learning Outcomes in English Language Instruction 

The conceptual model of English language learning with AI is illustrated in figure 2. AI-driven NLP 

and error categorization of learner interaction data such as text, speech and response time. Adaptive tutoring 

provides individualized feedback and grammar, vocabulary, motivation and learner autonomy 

improvements, which ultimately contribute to enhanced and individualized English language learning 

outcomes.  

In the first stage, the entered text or spoken speech is broken down into words and sentences, and 

analyzed for deviations from the target grammar, with the use of a combination of rule-based pattern 

matching for recurrent error categories (such as subject-verb agreement, articles, etc.) and statistical 

language models for more context-dependent errors (such as collocations, awkwardness, etc.). In the 

second stage, errors detected are categorized according to severity and type, and are matched to a set of 

pre-stored feedback models that the Pedagogical Model chooses from, depending on the level of the learner 

and error history, so that the feedback is not too difficult for novice learners or too easy for more advanced 

learners.  

The system also includes automatic speech recognition (ASR) to compare the pronunciation of 

learner's utterances with the pronunciation patterns from the target language, highlighting the phonemes 

that differ significantly from the expected pronunciation, and allowing the learner to play a model 

pronunciation and try again. Words are reinbated via a Spaced Repetition Scheduling algorithm that brings 

words that were secreted or responded incorrectly in earlier sessions back at greater intervals depending 
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upon the word's retention as shown by student responses. In all of the modules, interaction data such as 

accuracy of responses, response time and self-corrections are recorded and incorporated into the Learner 

Model outlined in Section III so that the system recommendation will be increasingly more learner-specific 

throughout the 6-week pilot period. 

Evaluation and Results 

The learning outcomes were assessed through pre-test to post-test comparisons of the experimental 

group with the comparison group and with the post-study questionnaire for assessment of the experimental 

group self-perceptions. The experimental group showed a difference of 24 percentage points for 

grammatical accuracy in posttest as compared to 11 percentage points in the comparison group, and a 

difference of 21 percentage points in vocabulary retention as compared to 9 percentage points in the 

comparison group. Table 1 shows that the responses to the learners' questionnaire are also overwhelmingly 

positive regarding the system in various aspects of the learning experience.  

Table 1: Learners' Perceptions of AI-Enabled English Language Learning System 

Statement 
Agree 

(%) 

Neutral 

(%) 

Disagree 

(%) 

The system's feedback helped me understand grammar 

mistakes 
85 9 6 

I felt more confident practicing English using the system 79 14 7 

The pace of exercises matched proficiency level 74 17 9 

Feedback was easier to understand than written 

corrections 
76 15 9 

I would recommend this system to other English learners 81 12 7 

The results of the learners' perceptions of the AI-based English language learning system are 

summarized in table 1. The improvement of grammar understanding, the boost of confidence, the 

appropriate exercises for different levels of skills and the feedback were the skills which most participants 

agreed that the system helped them in. The high recommendation rate signifies a high satisfaction level 

from users as well as the success of tailored language instruction through AI assistance. 

System usage logs revealed that learners in the experimental group received corrective feedback 

within an average of 18 seconds of error, much quicker than the timescales involved in traditional written 

corrective feedback in the comparison classroom, which typically take days. Thematic analysis of the 

interview data showed that students were happy to receive AI feedback in a non-judgmental, private 

environment, and several students reported that that did not feel as though being judged when using AI to 

receive feedback on mistakes in front of others. Teachers, on the other hand, stated that able to detect 

struggling students more quickly than would during classroom observation, as a result of the usage logs 

and progress dashboards the system provided. Teachers also commented on needing a period to get used to 

the system in order to interpret the system's diagnostic reports effectively. 

Conclusion and Future Work 

The purpose of this study was to investigate the application of Artificial Intelligence in the context of 

Intelligent Tutoring Systems (ITS) for the teaching of English and the results are promising. The pilot 

assessment demonstrated that students receiving the AI-based system had more improvement in 

grammatical accuracy, word retention, and self-reported motivation compared to students in the traditional 
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instruction group, with most students giving a positive rating for the ease and clarity of use of the system. 

Central to reducing the gap between learner errors and corrective feedback were the NLP aspects of the 

system, especially the automatic error detection, and the adaptive generation of feedback. The system's 

learner modeling component enabled instructional pacing to be adapted to the proficiency level of each 

learner. Meanwhile, the study raised some questions that should be addressed if AI is to be used in the 

future: How will learner data be handled transparently? Will teachers receive adequate training to use AI 

in teaching practice? How will the feedback be calibrated so it is encouraging rather than discouraging for 

lower-proficiency learners? Moreover, the evidence indicates that AI tutoring is best when it serves as a 

tool to complement rather than supplant teacher-led instruction, as teachers are still needed to provide a 

breadth of support that goes beyond the limitations of current AI models, such as sociocultural nuances and 

motivation. Future research should continue and build on this work by using longitudinal studies that 

capture learning outcomes over a longer period of time, larger and linguistically more diverse samples, and 

comparative studies of various AI architectures and feedback methods. In addition, implementation of 

speech AI tutors for pronunciation instruction, teachers' learning analytics dashboard, and ethical standards 

for the application of AI tutors in the classroom should be emphasized. The findings of this study support 

the general opinion that, when carefully planned and well managed, Intelligent Tutoring Systems can be 

effectively used to improve the personalization, efficiency and inclusiveness of English language learning 

in a variety of educational contexts. 
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