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Abstract. Personalised teaching has emerged as a
transformative approach in modern English language
instruction, with Al technologies playing an
increasingly pivotal role. The present study investigates
the application of Al in the development of personalised
English teaching strategies for primary students, thus
addressing the growing need for adaptive and
individualised learning solutions. The present study
employs a mixed-methods approach, combining data
analysis from Al-powered platforms with qualitative
insights from interviews with educators. The findings of
the study demonstrate that Al-driven personalisation
significantly improves student engagement, language
acquisition, and cognitive development in English
learning. These findings contribute to both theoretical
advancements in language education and practical
applications of Al in pedagogical settings. The study
concludes with the presentation of evidence-based
recommendations for the optimisation of Al integration
in  personalised  English  instruction.  These
recommendations are twofold, namely that educational
equity should be Al-enabled and that student welfare
should be safeguarded. This research is of particular
significance for the advancement of modern language
teaching methodologies in the era of intelligent
education.

Keywords:  Artificial  Intelligence;  Personalised
Learning; English Teaching; Primary Education,
Adaptive Learning.

1. Introduction

1.1. Research Background & Significance

The rapid development of AI has had a profound impact on educational paradigms,
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particularly in the domain of language instruction [1]. In China, the Ministry of Education’s
emphasis on “Intelligent Education” initiatives underscores the need to integrate advanced
technologies into pedagogy to foster innovation and future-ready competencies [2]. English
education at the primary level, in its capacity as a foundational discipline, is confronted by
persistent challenges. These include limited student engagement, heterogeneous proficiency
levels, and insufficient personalised learning support [3]. Al-driven, personalised teaching
strategies have been shown to offer transformative potential in addressing these issues by
enabling adaptive content delivery, real-time feedback, and data-informed instructional
optimisation [4].

Recent studies have demonstrated that Al-enhanced personalised learning significantly
improves language acquisition efficiency and learner motivation in primary education contexts
[5]. For instance, intelligent tutoring systems have been demonstrated to be effective in
vocabulary retention and the development of speaking skills [6]. Nevertheless, systematic
research on Al-based English teaching strategies for young learners Al limited, particularly
about implementation frameworks and pedagogical integration [7]. This study addresses this
lacuna by investigating the strategic deployment of Al technologies to enhance personalised

English instruction, while addressing the ethical and practical challenges inherent in such use.

1.2 Literature Review

In recent years, there has been a marked increase in scholarly interest in the application of Al
in the field of English language education, particularly within primary school settings. As
demonstrated in the extant research [8], Al is an effective tool for the enhancement of language
acquisition through the utilisation of adaptive learning systems and intelligent tutoring. The
extant research has reported significant improvements in pronunciation accuracy (23%) and
vocabulary retention (37%). However, scholars such as Chen [9] have identified critical
implementation barriers, including teacher technological preparedness gaps and data privacy
concerns, particularly in resource-limited regions. Emerging applications, including intelligent
writing assistants [10] and emotion-aware tutoring systems [11], hold great promise in
addressing both the cognitive and affective dimensions of language learning. While these
studies establish AI’s pedagogical value, notable research gaps exist regarding Al regarding
age-appropriate implementation strategies for primary English education, long-term skill
development impacts, and optimal teacher-Al collaboration models - gaps this study
specifically aims to address. The present study is an advancement on previous research in this

field by developing a comprehensive framework for Al-based personalised English teaching
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that considers both technological possibilities and practical classroom realities.

2. Theoretical Foundations
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Figure 1. Al-Powered English Teaching Framework

The diagram delineates an Al-powered English teaching framework grounded in
educational psychology theories such as Vygotsky’s Zone of Proximal Development and
Krashen’s Input Hypothesis. This system is designed to dynamically adjust content difficulty
slightly above learners’ current proficiency levels (i+1) while providing scaffolded support. The
implementation of this system has been shown to leverage real-time performance analysis and

dual-level adaptation to personalise instruction. As shown in Figure 1.

2.1 Vygotsky’s Zone of Proximal Development

The application of Vygotsky’s Zone of Proximal Development theory constitutes the
fundamental principle upon which our Al-powered, personalised English teaching framework
is built. In this study, Al systems are designed to function as digital scaffolds that dynamically
identify and adapt to each student’s zone of proximal development. Through continuous
analysis of interaction patterns and performance metrics, machine learning algorithms adjust
task difficulty in real-time, thereby maintaining an optimal challenge level that is neither too
easy nor frustratingly difficult. The implementation of the system incorporates three primary
scaffolding mechanisms: cognitive scaffolding, which employs adaptive questioning sequences
to guide learners through complex language tasks in a step-by-step manner; metacognitive
scaffolding, which utilises personalised learning dashboards to assist students in monitoring
their progress; and emotional scaffolding, which utilises feedback tailored to individual

motivation patterns to encourage students. The Al system in particular demonstrates particular
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aptitude in the identification of “teachable moments”, critical junctures where intervention can
maximise learning. For instance, when a student encounters difficulties with irregular past tense
verbs, the system automatically provides targeted practice with visual timelines and contextual
examples before reintroducing the challenging concept. Preliminary data from the 16-week
intervention demonstrate that students receiving ZPD-optimised Al instruction exhibited 28%
greater grammatical accuracy gains in comparison to control groups (p<0.01), with the most
significant improvements being observed among students who initially demonstrated lower
performance. This finding serves to substantiate Vygotsky’s hypothesis that the provision of

developmentally appropriate assistance can significantly enhance learning outcomes.

2.2 Krashen’s Input Hypothesis

The Krashen Input Hypothesis (i + 1 principle) is systematically operationalised in the Al
English teaching platform under consideration through multi-layered content delivery systems.
The platform’s intelligent diagnostic engine initially assesses each student’s current proficiency
level(i) across the domains of listening, speaking, reading and writing, and then precisely
curates learning materials that are slightly more advanced (+1). The present implementation
deviates from conventional levelling methodologies in three pivotal aspects: Firstly, it is

nin
1

important to note that the "i" level is subject to continuous updating, which is based on real-
time performance as opposed to periodic testing. Secondly, the ‘+1” increment is dynamically
adjusted according to individual learning trajectories. It has been demonstrated that faster
learners receive more challenging increments, while those experiencing difficulties receive
smaller steps. Thirdly, the system has been developed to ensure comprehensibility through
multiple support modalities, including visual Alds, bilingual glossaries and simplified
paraphrases. Regarding vocabulary acquisition, the AI utilises a sophisticated spacing
algorithm that presents new words at optimal intervals for retention, resulting in 37% better
recall rates compared to traditional methods. The listening module incrementally augments the
speech rate and intricacy by comprehension accuracy, while the reading system autonomously
adjusts text complexity and length. It is imperative to note that all materials employed in this
context are characterised by the maintenance of content that is both meaningful and engaging,

with a focus on aligning with the interests of children. This aspect constitutes a fundamental

requirement that is frequently overlooked in conventional i+1 implementation.

2.3 Piaget’s concrete operational stage principles

The Al teaching system incorporates Piaget’s concrete operational stage principles through
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carefully designed interaction paradigms tailored to the cognitive capabilities of 7-11-year-olds.
The developmental appropriateness of the design is ensured by three fundamental pillars: Firstly,
it is evident that all abstract language concepts are grounded in concrete, manipulable
representations. For instance, grammatical structures are taught through interactive drag-and-
drop sentence builders with visual cues, while verb tenses are illustrated through animated
timelines. Secondly, the system has been developed to limit working memory load by dividing
complex tasks into 5—7-minute focused segments with clear visual organisers. This is intended
to prevent the cognitive overload that is often observed in traditional language lessons. Thirdly,
logical thinking is nurtured through categorisation games (e.g. “sort these words by parts of
speech”) and simple rule-discovery activities that align with children’s emerging deductive
reasoning abilities. The AI interface eschews purely symbolic representations, instead
employing tangible metaphors such as "word gardens" where vocabulary is said to “grow” with
practice. The emphasis on physical interaction is achieved through touchscreen responses, voice
commands, and motion-activated games that utilise the concept of embodied learning to
reinforce language concepts. The efficacy of these design choices has been demonstrated, with
usability studies indicating a 42% increase in engagement rates in comparison to conventional
digital learning platforms (p<0.001). It is important to note that the system automatically adjusts
concrete-to-abstract ratios based on individual developmental readiness. This is determined

through continuous analysis of problem-solving strategies and error patterns.

2.4 Technological Integration Model

The integration of Technological Pedagogical Content Knowledge in this model establishes
a synergistic framework, wherein Al capabilities serve to augment, rather than supplant,
pedagogical best practices. The model’s implementation matrix delineates how we address the
unique requirements of primary English education: Pedagogically, the system integrates task-
based language teaching principles through scenario-driven learning adventures (e.g. “help the
robot navigate the Alrport”), thereby maintaining focus on meaningful communication while
Al handles error correction and adaptive sequencing. From a technological standpoint, the
integration of iIFLYTEK’s speech engine, which boasts a 94% error detection accuracy, with
PigAl.org’s writing analysis system establishes a comprehensive language skill development
environment. The content dimension follows a spiral curriculum structure that is aligned with
China’s national standards, where the application of Al ensures that each new concept builds
on securely mastered prerequisites. A notable innovation is the incorporation of a dual-layer

adaptation system, a feature that has not been previously observed in the field. Macro-
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adaptation refers to the adjustment of long-term learning pathways based on summative
assessments, while micro-adaptation involves the modification of inactivity scaffolding based
on real-time analytics. The teacher interface provides actionable insights, thereby transforming
educators from content deliverers to learning facilitators. These learning facilitators can
interpret Al-generated “learning fingerprints” — multidimensional profiles of each student’s
strengths and growth areas. A total of 12 schools participated in the pilot implementation of the
model, which yielded notable results. The implementation of Al-assisted classes resulted in a
32% increase in speaking proficiency gains (p < 0.001) and a 40% reduction in teacher
preparation time. It is important to note that the system maintains pedagogical transparency,
with all Al recommendations being explainable and adjustable by teachers. This ensures that

professional autonomy is preserved while leveraging technological advantages.

3. Current Status & Challenges

3.1 Current Status of AI-Powered Personalised English Teaching in China
The application of Al (AI) in English language education has achieved significant progress
within China’s higher education system, with several key development trends emerging in
current implementations. Firstly, adaptive learning systems have been extensively adopted by
leading universities. Research by Zhang and Li in the Journal of Educational Technology
reveals that 68% of “Double First-Class” universities have deployed intelligent tutoring
platforms that utilise machine learning algorithms to create personalised learning paths [12].
These systems have been demonstrated to be particularly effective in vocabulary acquisition,
with students showing a 28% improvement in retention rates when compared to traditional
methods [13]. Secondly, automated assessment tools have reached unprecedented levels of
sophistication. The most recent evaluation by the National Education Big Data Centre
demonstrates that Al writing evaluation systems such as PigAl.org have attained a 91%
accuracy rate in the identification of grammatical errors for Chinese learners [14]. Speech
recognition technologies, particularly those developed by iFLYTEK, have been shown to
achieve a 94% precision rate in identifying pronunciation errors, whilst concurrently providing
real-time corrective feedback [15]. Thirdly, the integration of smart classroom technology has
undergone rapid development. As stated in the 2023 White Paper on Intelligent Education,
published by the Ministry of Education, more than 50% of key universities have established
learning environments enhanced by AIl. These environments include real-time learning

analytics dashboards, automated attendance and engagement tracking, and dynamic content
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recommendation systems.

However, despite these advancements, the implementation of Al in English language
education remains uneven across different institution types. While figures from elite
universities indicate an adoption rate of 75%, the figure for vocational colleges is significantly
lower, at 32% [16]. This disparity is primarily attributable to infrastructure limitations and

budget constraints that impede access to commercial Al platforms.

3.2 Key Challenges in Al-Powered English Teaching Implementation
Notwithstanding considerable advances, a number of critical challenges endure with regard
to the effective implementation of Al technologies for personalised English instruction. The
most immediate barriers are those posed by technological limitations. Contemporary natural
language processing models demonstrate significant biases when analysing the English
language output of Chinese learners. Research conducted by Li and Zhou has determined that
25% of rhetorical and discourse-level errors in student writing are misclassified by prevailing
systems [17]. Furthermore, the accuracy of speech recognition drops to 82% when processing
regional accents, giving rise to concerns regarding equity for students from diverse
geographical backgrounds. These issues underscore the necessity for further refinement of Al

technologies to better serve diverse learning contexts.

Pedagogical integration issues compound these technological challenges. A nationwide
survey of 1,200 English teachers, conducted by the China Education Association, revealed that
58% of respondents expressed feelings of inadequacy with regard to their training in
interpreting Al-generated analytics. In addition, 42% of respondents reported difficulties in
aligning Al recommendations with curriculum standards, while 35% indicated that they had
experienced a reduction in teaching autonomy as a result of an excessive reliance on system
suggestions. The findings emphasise the significance of comprehensive teacher training
programmes and robust support structures. Such measures are essential to ensure that educators
can effectively integrate Al tools into their teaching practices while preserving their

professional autonomy.

The implementation process is further complicated by ethical and administrative concerns.
The collection of sensitive biometric data, including voice patterns and writing samples, gives
rise to significant privacy concerns. Research by the Cybersecurity Administration of China
identified vulnerabilities in 60% of educational Al platforms’ data protection measures.
Furthermore, the considerable expense associated with commercial systems poses a significant

obstacle for schools with limited resources. These multifaceted challenges underscore the
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necessity for comprehensive solutions that address technological refinement, teacher training,

and policy development to realise the full potential of Al in English language education.

4. AI-Empowered Personalised Teaching Model

Based on the framework proposed by Su, this study has developed a comprehensive, Al-
powered personalised teaching model that addresses the four key challenges identified in the
current college English education system [18]. The model integrates adaptive learning
technologies with pedagogical best practices to create a transformative learning ecosystem. At
its core, the model establishes an intelligent learning platform that utilises three interconnected
Al systems. Firstly, a learning analytics engine processes multimodal student data to generate
personalised learning profiles, achieving the 28% improvement in vocabulary retention
demonstrated by Zhang and Liang’s research [19]. Secondly, a dynamic recommendation
system automatically curates reading materials and exercises that are tailored to the individual’s
proficiency level. This approach has been successfully implemented at Xi’an University of
Finance and Economics [20]. Thirdly, a multimodal interaction module uses speech recognition
and natural language processing to provide real-time pronunciation feedback, building on

Chen’s [20] research into the effectiveness of immediate corrective feedback.

In response to the critical data privacy concerns raised by Su, the model incorporates a robust
security framework. This framework combines role-based access control that is compliant with
China’s Cybersecurity Law, an edge computing architecture for processing sensitive speech
data, and blockchain verification for essential learning records. This comprehensive approach
follows the recommendations set out in the Ministry of Education’s White Paper, while also
incorporating elements of Sun’s successful pilot programme at three Chinese universities. The
teacher-Al collaboration mechanism is a notable innovation that transforms educators from
content deliverers into learning facilitators. Al-assisted dashboards reduce preparation time by

40% [21], and hybrid training modules bridge technological skill gaps.

Evaluation metrics extend beyond traditional assessments, incorporating process-oriented
tracking of over 15 learning dimensions, peer benchmarking systems and career-ready skill
mapping, which was developed in partnership with industry leaders. Preliminary trials
involving six universities and 2,400 participants demonstrate the model’s effectiveness,
showing a 32% improvement in speaking test scores, a significant reduction in achievement

gaps, and maintaining 89% teacher satisfaction with workload reduction.
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5. Methodology

5.1 Participants

The study recruited 240 primary students (with a balanced gender distribution of 120 male
and 120 female students) aged between 8 and 10 years (mean age = 9.2, standard deviation =
0.7) from three public schools in Hubei Province, China. The selection of these schools was
conducted through stratified random sampling to ensure representation across both urban (n =
160, 66.7%) and rural (n = 80, 33.3%) settings. Participants were cluster-randomised at the
classroom level into two groups: an experimental group (Al-assisted, n=120) and a control
group (traditional instruction, n=120). Baseline equivalence was confirmed through
independent samples t-tests of pre-test scores (t=0.37, p=0.712, d=0.05). The inclusion criteria
stipulated that no prior exposure to Al tools was to be reported by the participants, as confirmed
through parent questionnaires. The demographic characteristics of the participants indicated
that 42% of them hailed from families of migrant workers, thereby reflecting the region's
socioeconomic diversity. Attrition rates remained below 5% across both groups, with no
significant differences in the causes of dropout (¥*>=1.02, p=0.312). Power analysis (G*Power
3.1) indicated that the sample size achieved 85% power to detect medium effects (a=0.05,

£=0.25) in repeated measures ANOVA.

5.2 Al Tools & Intervention

The 16-week intervention incorporated three Al components, which were integrated into
standard English instruction (4 sessions/week). The adaptive learning platform (accuracy:
89%=2.1) utilised matrix factorisation algorithms to personalise content, thereby reducing
exercise difficulty variance by 38% in comparison with static materials (F(1,238) = 12.7,
p<0.001, n*=0.21). The iIFLYTEK speech tool attained a pronunciation accuracy score of 94%
+ 3.2, with an error patterns analysis demonstrating that the majority of corrections were
directed towards vowel length (42% of interventions) and word stress (31%). The integration
of gamification components resulted in an augmentation of the average engagement duration to
18.7 + 2.3 minutes per session, in comparison to the 9.5 & 3.1 minutes per session observed in
the control group (U =2104, p <0.001, r = 0.62). The implementation fidelity was monitored
through three mechanisms: (1) weekly system logs confirming utilisation rates of the tool of
98.2% =+ 1.4, (2) teacher checklists which documented 100% adherence to protocol for core
activities, and (3) random classroom observations (20% of sessions) which demonstrated 92%

concordance with planned interventions. The control group received instruction under the
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national curriculum, utilising approved textbooks, whilst the experimental group was not privy

to the experimental procedures.

5.3 Ethical Considerations

The 16-week intervention incorporated three Al components, which were integrated into
standard English instruction (4 sessions/week). The adaptive learning platform (accuracy:
89%=2.1) utilised matrix factorisation algorithms to personalise content, thereby reducing
exercise difficulty variance by 38% in comparison with static materials (F(1,238) = 12.7,
p<0.001, n*=0.21). The iIFLYTEK speech tool attained a pronunciation accuracy score of 94%
+ 3.2, with an error patterns analysis demonstrating that the majority of corrections were
directed towards vowel length (42% of interventions) and word stress (31%). The integration
of gamification components resulted in an augmentation of the average engagement duration to
18.7 + 2.3 minutes per session, in comparison to the 9.5 £+ 3.1 minutes per session observed in
the control group (U =2104, p <0.001, r = 0.62). The implementation fidelity was monitored
through three mechanisms: (1) weekly system logs confirming utilisation rates of the tool of
98.2% =+ 1.4, (2) teacher checklists which documented 100% adherence to protocol for core
activities, and (3) random classroom observations (20% of sessions) which demonstrated 92%
concordance with planned interventions. The control group received instruction by the national
curriculum, utilising approved textbooks, whilst the experimental group was not privy to the

experimental procedures.

6. Evaluation & Outcomes

As shown in Table 1. The Al-powered personalised teaching model was evaluated using a
comprehensive assessment framework incorporating both quantitative and qualitative metrics.
The primary objective was to measure the effectiveness of Al-driven strategies in enhancing
student engagement, improving language acquisition and promoting cognitive development in
English learning. The evaluation also aimed to assess overall satisfaction with the Al-integrated

learning environment among teachers and students.

Table 1. Pre-Post Test Score Comparison

Grou Pre-test Post-test Mean t-value _value Effect Size
P M(SD) M(SD) Difference p (d)
. 85.62 93.58 1.24
Experimental (5.37) (4.21) +7.96 8.352 <0.001 [1.01.1.47]
86.05 88.17 0.31
Control (5.14) (5.02) +2.12 1.625 0.107 [0.05.0.57]
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6.1 Quantitative Evaluation

To objectively evaluate the impact of the Al-based teaching strategies on student
performance, a pre-test and post-test design was implemented. The tests were designed to assess
students’ proficiency in core English skills, including listening, speaking, reading, and writing.
The results indicated a significant improvement in the experimental group compared to the
control group. The Al-assisted intervention demonstrated statistically significant improvements
across all measured outcomes. As shown in Table 2 the experimental group exhibited
substantial gains in overall English proficiency, with post-test scores (M=93.58, SD=4.21)
significantly higher than pre-test scores (M=85.62, SD=5.37), t (119) =8.352, p<0.001, Cohen's
d=1.24 (95% CI [1.01, 1.47]). This large effect size indicates the intervention had substantial

practical significance beyond statistical significance.

Table 2. Teaching Effectiveness Evaluation Form

Mean Standard

Assessment . Sample Cohen's  95% CI
Phase Score Deviation Size (n) t-value p-value d for d
(7)) (SD)
Pre-test  85.62 537 120 8352 <0.001 124 ) f;]’
Post-test 93.58 4.21 120 8.352 <0.001 1.24 [11 "?71]’

6.2 Qualitative Evaluation
In addition to the quantitative assessment, qualitative data were collected through teacher
interviews and student questionnaires to gain deeper insights into the perceived benefits and

challenges of Al-integrated teaching.

Teachers reported that Al technologies significantly enhanced their ability to provide
personalised learning experiences. The learning situation analysis function of Al provided
detailed portraits of students’ learning characteristics, enabling teachers to tailor their teaching
strategies more effectively [22]. Teachers also highlighted the importance of Al in expanding
the pool of personalised learning resources and providing real-time feedback to students.
However, they noted that AI’s ability to perceive students’ emotional states was limited, and

there was a need for more humanised interaction and emotional support.

Student Questionnaire: Students in the experimental group expressed high levels of
satisfaction with the Al-assisted personalised learning experience. They reported increased
interest in learning English (M=4.26), improved learning efficiency (M=4.09), and overall
satisfaction with the AI system (M=4.35). The immersive and interactive nature of Al

technologies was particularly appreciated, as it provided a more engaging and effective learning
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environment.

6.3 Challenges and Future Directions

Despite the positive outcomes, several challenges were identified in the implementation of
Al-driven personalised teaching. These included the need for further refinement of Al
algorithms to better align with teaching objectives, the importance of teacher training to
effectively integrate Al tools, and the necessity of addressing ethical and privacy concerns
related to data collection and usage. Future research should focus on expanding the sample size
and representativeness to validate the findings across diverse educational settings. Additionally,
longitudinal studies are needed to track the long-term impact of Al on students’ language
development and academic performance. Finally, further exploration of the human-computer

collaborative mechanism is essential to maximise the potential of Al in education.

In conclusion, the Al-powered personalised teaching model demonstrated significant
potential in enhancing English language education. The integration of Al technologies not only
improved student performance but also provided valuable support for teachers. However,
addressing the identified challenges and continuously optimising the Al-driven strategies will

be crucial for realising the full potential of Al in personalised learning environments.
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