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Abstract   
Persistent difficulties in vocabulary mastery, particularly in balancing receptive and productive 
knowledge with long-term retention, remain a challenge among Malaysian primary learners 
despite ongoing curriculum reforms. This study investigated the effectiveness of the Vocabulary 
Flipped Classroom Model (VFCM) in improving vocabulary outcomes among Year Three 
Malaysian learners of English as a Second Language (ESL). The study aimed to examine whether 
an artificial intelligence (AI)-enhanced flipped classroom approach could significantly improve 
learners’ receptive vocabulary knowledge, productive vocabulary knowledge, and vocabulary 
retention compared with traditional teacher-centred instruction. The study employed a quasi-
experimental pre-test–post-test design with a delayed post-test, involving 80 learners who were 
divided equally into experimental and control groups. The intervention integrated structured pre-
class vocabulary tasks supported by ChatGPT, guided in-class practice, and systematic corrective 
feedback. Results indicated that the experimental group demonstrated significantly greater gains 
in both receptive and productive vocabulary, with moderate to large effect sizes, and sustained 
stronger retention over time than the control group. These findings highlight the pedagogical 
value of embedding AI-supported flipped learning within primary English classrooms to move 
beyond rote memorisation toward deeper lexical understanding and durable learning. The study 
contributes empirical evidence to current discussions on technology-enhanced language 
instruction and offers a scalable instructional framework for teachers, curriculum planners, and 
policymakers seeking sustainable vocabulary development strategies. 
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Introduction 
Vocabulary knowledge is a fundamental component of language proficiency and crucial for 
reading comprehension, particularly for second-language learners in primary education. In the 
Malaysian learners of English as a Second Language (ESL) context, vocabulary forms the basis 
for interpreting meaning, constructing sentences, and engaging with academic texts. English is 
taught from the early years of schooling, and national initiatives such as the Malaysia Education 
Blueprint 2013–2025 reflect the government’s aspiration to strengthen English proficiency in 
line with Sustainable Development Goal 4, which emphasises inclusive and quality education. 
Despite these measures, many young learners continue to face persistent difficulties in acquiring 
vocabulary effectively, raising concerns about their long-term language development. 

Evidence from international assessments reinforces this concern. The 2022 Programme 
for International Student Assessment (PISA) reported that Malaysian students performed below 
the Organisation for Economic Co-operation and Development (OECD) average in reading, with 
very few achieving advanced proficiency levels. Similarly, findings from the Southeast Asia 
Primary Learning Metrics (SEA-PLM) 2019 indicated that Malaysian pupils’ reading scores fell 
short of regional benchmarks. Since vocabulary knowledge is widely recognised as a strong 
predictor of reading comprehension, early deficits in vocabulary acquisition may hinder learners’ 
academic progress and restrict their ability to access content across the curriculum (Langsford, 
2025; Wang & Zhang, 2025). These findings highlight the urgency of addressing vocabulary 
learning at the primary level. 

Within this context, low-achieving Year Three ESL learners remain among the most 
affected. These learners often encounter both linguistic and contextual barriers that impede their 
vocabulary development. Limited exposure to English outside the classroom, restricted 
opportunities for interaction, and the unfamiliar topics presented in imported Common European 
Framework of Reference for Languages: Learning, Teaching, Assessment (CEFR)-aligned 
textbooks contribute to their struggles  (Ahamat et al., 2024; Govindarajoo et al., 2025). 
Textbooks such as Get Smart Plus and Superminds frequently present abstract or culturally 
distant content, reducing learners’ ability to relate to and retain new vocabulary (Katawazai et 
al., 2022; Shak et al., 2025). This disconnect makes it difficult for learners to engage with 
vocabulary tasks in meaningful ways. 

At the classroom level, vocabulary instruction often relies heavily on teacher-led practices 
(Yang et al., 2023). Common approaches include memorisation of word lists, oral drills, and 
textbook-based activities, which may support immediate recall but rarely promote deep 
understanding or long-term retention (Arslan, 2024; Ganesan et al., 2025; Tahir et al., 2023). 
Learners frequently lack opportunities to apply new vocabulary in authentic contexts or through 
interactive activities. Teachers themselves face additional constraints such as limited time, large 
class sizes, and a lack of training in differentiated strategies (Ling & San, 2025; Mat Yusoff et 
al., 2025). These challenges further complicate efforts to address the diverse proficiency levels 
in the classroom, particularly for low-achieving learners who require additional scaffolding and 
structured support. 

To address these pedagogical limitations, this study proposes the Vocabulary Flipped 
Classroom Model (VFCM), an AI-integrated instructional framework designed to strengthen 
vocabulary learning among low-achieving primary ESL learners. According to Pratiwi et al. 
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(2024), flipped-classroom approaches have proven effective for young ESL learners, particularly 
when enhanced through AI-supported vocabulary learning that promotes engagement and 
personalisation. In addition, AI-supported learning has been shown to reduce language anxiety 
and increase motivation, especially among low-proficiency students who are often hesitant to 
participate in traditional classrooms (Solak & Lok, 2026). The model combines the structural 
strengths of flipped learning with the adaptive capabilities of generative AI to create a more 
interactive and supportive learning environment. While flipped learning enhances learner 
engagement and performance, generative AI contributes adaptive feedback and personalised 
scaffolding that enrich students’ learning experiences (Puvvadi et al., 2025; Yadav et al., 2025). 
Although previous research has examined flipped classrooms or AI tools independently, few 
studies have integrated generative AI into a structured flipped vocabulary model for young 
learners. This study fills that gap by operationalising an AI-supported VFCM specifically 
designed for low-achieving primary ESL pupils. 

In the pre-class phase, learners engage with ChatGPT-generated prompts to activate prior 
knowledge and complete vocabulary-based tasks. Such pre-exposure to content supports schema 
activation and primes learners for deeper understanding during subsequent lessons, as 
demonstrated in studies on AI-assisted vocabulary learning and cognitive readiness (Felipe et al., 
2024; Xiao, 2024). During in-class sessions, they participate in structured receptive and 
productive vocabulary activities that promote active use and collaboration. Empirical evidence 
indicates that well-sequenced receptive-to-productive activities enhance vocabulary acquisition 
and communicative competence through interaction and shared construction of meaning (Kos, 
2024; Teng & Xu, 2025). Post-class feedback sessions provide opportunities for teacher-guided 
correction and reflection, ensuring that vocabulary knowledge is consolidated and retained 
through continuous, individualised learning support. Consistent with recent evidence, timely and 
formative feedback plays a crucial role in improving lexical accuracy and sustaining retention 
beyond the classroom (Kang, 2022; Li et al., 2024). 

This study addresses an important gap in the literature. While flipped learning and 
artificial intelligence tools have been investigated separately, few studies have examined their 
combined potential in primary-level vocabulary instruction (Falzone et al., 2025; Suresh Babu et 
al., 2025). Even fewer have focused specifically on low-achieving learners, despite evidence that 
this group benefits most from structured and scaffolded approaches (Liu & Ma, 2025). To bridge 
this gap, the present study evaluates the effectiveness of the VFCM Model on three key 
dimensions of vocabulary knowledge: receptive vocabulary, productive vocabulary, and 
vocabulary retention. Based on these objectives, the study is guided by the following research 
questions: 

1. Does the Vocabulary Flipped Classroom Model enhance receptive vocabulary knowledge 
of primary ESL learners compared to traditional instruction? 

2. Does the Vocabulary Flipped Classroom Model improve productive vocabulary 
knowledge of primary ESL learners compared to traditional instruction? 

3. Does the Vocabulary Flipped Classroom Model strengthen vocabulary retention of 
primary ESL learners compared to traditional instruction? 
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This study provides insights that can inform classroom practices, curriculum 
development, and national policy in English language education. By offering a structured and 
theory-driven instructional model, this research provides a practical framework for enhancing 
vocabulary outcomes among young ESL learners. The integration of ChatGPT within a flipped 
learning environment offers a promising approach to vocabulary learning by promoting 
interactive, personalised, and accessible learning experiences. This approach may also support 
broader efforts to strengthen English language education in Malaysian primary schools. 

Literature Review  
Receptive and Productive Vocabulary Development in Malaysian ESL 

A central concern in vocabulary pedagogy is the imbalance between receptive and 
productive vocabulary learning. Instructional practices in Malaysian classrooms often emphasise 
recognition-based activities such as comprehension drills, whereas productive vocabulary use in 
speaking and writing receives less structured attention (Mohamed Salleh et al., 2024; Tahir et al., 
2023). As a result, learners may recognise words but struggle to apply them accurately, 
reinforcing passive recall without meaningful output. Assessments also focus heavily on 
receptive competence, leaving productive use underexplored (Abu-Joudeh et al., 2023; Piamsai, 
2023). This imbalance limits opportunities for learners to transfer knowledge flexibly, as “the 
considerable gap between receptive and productive knowledge suggests that the process would 
be highly gradual and slow” (Lee, 2025, p. 129).  This suggests that learners may recognise 
vocabulary items but still struggle to apply them accurately in meaningful communication. 
Traditional approaches that rely on rote memorisation and teacher-led drills tend to neglect 
feedback mechanisms that promote deeper linguistic awareness. In contrast, evidence from 
grammar-teaching innovation shows that strategic feedback-based instruction enhances learners’ 
language accuracy and production (AlDulaimi, 2025). This pattern reflects the inadequacy of 
current practice and underlines the need for approaches that intentionally integrate receptive and 
productive strands of vocabulary learning. The VFCM addresses this gap by sequencing activities 
that begin with recognition but culminate in contextual writing, ensuring vocabulary progresses 
from passive recall to active mastery. 

 
Vocabulary Retention and Long-Term Learning Challenges 

Another persistent challenge is vocabulary retention, which remains a weakness in 
Malaysian ESL classrooms. Learners often memorise words for immediate use in assessments 
but fail to retain them over time, resulting in significant attrition (Lee & Im, 2025). Although 
limited practice often explains this pattern, it also reflects a deeper dependency on rote repetition 
that does not support recall in authentic use (Ganesan et al., 2025). Research consistently shows 
that vocabulary taught in isolation lacks the cognitive links needed for durable memory, while 
repeated exposure in varied contexts strengthens retention (Alhazmi, 2024). This distinction 
highlights a mismatch between how vocabulary is currently delivered and how memory 
consolidation actually occurs. Even technology-based approaches, including games and mobile 
applications, have produced mixed outcomes. Recognition improves, but productive use and 
long-term retention often remain limited (Li & Hafner, 2022), suggesting that technological tools 
do not automatically resolve the underlying pedagogical weakness. The emphasis on short-term 
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gains without recycling vocabulary across stages of learning represents a systemic shortfall in 
current pedagogy, as students struggle to transfer vocabulary into comprehension and writing 
when reinforcement is absent. The VFCM addresses this limitation by embedding vocabulary 
retention within a multi-phase learning cycle. This structure provides repeated and meaningful 
encounters with vocabulary, supporting both consolidation and sustained application. 

 
Flipped Classroom and AI Integration in ESL 

The flipped classroom has gained international attention for its potential to foster student-
centred learning. However, adoption in Malaysia has been inconsistent. Although flipped models, 
where pre-class input frees classroom time for practice, have been shown to enhance engagement 
and retention (Naing et al., 2023; Pratiwi et al., 2024), these gains appear highly dependent on 
conditions that many Malaysian classrooms struggle to meet. Local studies reveal barriers such 
as limited access to technology, weak learner self-regulation, and insufficient parental support, 
which affect students’ participation in pre-class activities (Wong & Nasir, 2024). These issues 
suggest that the underlying assumptions of the flipped approach may not align with the realities 
faced by low-achieving learners, and teachers also face difficulties preparing digital content due 
to workload pressures and limited training (Chang, 2023; Cheng et al., 2026; Halpin & Gopalan, 
2022). Such constraints often weaken the model in practice, and classrooms frequently revert to 
teacher-centred instruction, reducing the model’s effectiveness.  

Recent work points to the potential of AI tools such as ChatGPT, which can generate 
personalised vocabulary tasks, provide immediate explanations, and reduce dependence on 
teacher-prepared materials (Yu, 2023; Zhang & Huang, 2024). Nevertheless, these advantages 
emerge only when educators integrate AI purposefully rather than treating it as a quick fix. 
Review in ELT emphasises that “it is crucial to use AI in a principled manner, develop systematic 
guidelines and ethical frameworks” (Mohd Sapuan et al., 2025, p. 259). Building on this 
evidence, the Vocabulary Flipped Classroom Model (VFCM) integrates AI directly into the 
flipped learning sequence. The model responds to persistent gaps that limit traditional flipped 
practices while aiming to strengthen learner engagement and ease teacher workload. 

 
Theoretical Framework 

The theoretical foundations of the VFCM strengthen its capacity to address the gaps 
outlined above. Constructivist Learning Theory emphasises that learners actively construct 
knowledge through interaction, supporting classroom practices that promote deeper 
understanding (Piaget, 1972; Vygotsky, 1978). Schema Theory emphasises the importance of 
prior knowledge in language learning. When learners connect new vocabulary with existing 
mental frameworks, comprehension and retention improve (Anderson, 1984). Scaffolding 
Theory stresses the importance of structured teacher and peer support to help learners move from 
partial to independent understanding (Wood et al., 1976). The Noticing Hypothesis (Schmidt, 
1990) provides the theoretical foundation for corrective feedback practices in this study. Explicit 
explanations and direct corrective input help learners notice the gap between their inaccurate 
output and the correct target form. According to this perspective, learning occurs when learners 
consciously attend to the differences between what they produced and what is accurate, enabling 
deeper processing and refinement of vocabulary use. 
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Corrective feedback adds a critical dimension by ensuring that vocabulary errors are 
addressed in authentic contexts, allowing learners to refine accuracy while avoiding fossilisation. 
Recent evidence further demonstrates that “the mixed feedback approach significantly enhances 
learning engagement across all dimensions-emotional, cognitive, and behavioral-outperforming 
‘teacher-only’ feedback” (Deng et al., 2025, p. 159). Although researchers have often applied 
these theories independently, the VFCM brings them together across its phases, integrating 
Schema Theory, Scaffolding Theory, Constructivist Learning Theory, and the Noticing 
Hypothesis into a single, coherent instructional model. This theoretical integration ensures that 
vocabulary instruction is balanced, engaging, and responsive to the needs of low-achieving 
primary learners. Figure 1 illustrates how these four theories operate across the phases of the 
VFCM. 
 

 

 

 

 

 

 

 

 

 

Figure 1. Theoretical framework of the vocabulary flipped classroom model (VFCM) 

As illustrated in Figure 1, Schema and Scaffolding Theories guide the pre-class phase 
through AI-supported activation of prior knowledge. Constructivism shapes in-class meaning-
making, while the Noticing Hypothesis supports post-class feedback that helps students notice and 
refine errors. These theories form a cohesive foundation for the VFCM. 

Method  
Research Design  

This study employed a quasi-experimental design to examine the effectiveness of the 
VFCM in enhancing vocabulary learning among Malaysian primary ESL learners. The study 
employed a pre-test–post-test non-equivalent group design with a delayed post-test to measure 
both immediate and sustained effects of the intervention (Cohen et al., 2007). The instructional 
method served as the independent variable, with the experimental group receiving AI-supported 
flipped classroom instruction and the control group following traditional textbook-based 
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instruction. The dependent variables were receptive vocabulary knowledge, productive vocabulary 
knowledge, and vocabulary retention. Pre-tests established baseline performance, post-tests 
assessed immediate learning gains, and delayed post-tests measured long-term retention. Table 1 
summarises the research design. 

 
Table 1. Research design 

Adapted from Cohen et al. (2007). 
Description:  
Y1 & Y2 = Pre-test; 
X = Vocabulary Flipped Classroom Model; 
– = Traditional Instruction; 
Y3 & Y4 = Post-test;  
Y5 & Y6 = Delayed Post-test. 
 
Participants  

The study took place in a Year Three ESL classroom at a government primary school 
located within an institutional compound in an urban area of Malaysia. This study selected the 
school because it is part of the Ministry of Defence’s Digitalisation of Schools Within Camps 
(SDK) initiative, which supports technology-enhanced learning. This digital environment provides 
reliable access to devices, stable infrastructure, and administrative readiness for innovative 
teaching approaches, making it an appropriate setting for an AI-supported flipped classroom 
intervention. The class consisted of 80 learners divided into two intact groups: an experimental 
group (n = 40) and a control group (n = 40). Participants were identified as low to moderate 
achievers in English based on school-based assessments, with most performing between TP3 (A1 
Mid) and TP4 (A1 High). These levels represent learners who meet or are beginning to exceed 
basic curriculum expectations, showing adequate but still limited comprehension and vocabulary 
skills. This study employed purposive sampling to ensure that participants reflected the broader 
learning challenges of primary ESL learners and variation in vocabulary proficiency. 
 
Instruments  

Data were collected using a vocabulary test aligned with the CEFR Year Three English 
syllabus. The instrument comprised both receptive and productive components to assess different 
dimensions of vocabulary knowledge. The receptive section included word matching, multiple-
choice, and fill-in-the-blank tasks, while the productive section required sentence completion and 
picture description. To ensure content validity, three experts reviewed the test, including a 
vocabulary acquisition specialist, an experienced Year Three English teacher, and a language 
assessment expert. Based on their evaluations, the researchers made minor refinements to the item 

Group Pre-test Treatment Post-test Delayed Post-test n 

Experiment Y1 X Y3 Y5 40 

Control Y2 – Y4 Y6 40 
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wording, task difficulty, and alignment with the cognitive levels of low-achieving learners. For 
reliability, all test scripts were double-marked by two independent raters to minimise scoring bias, 
particularly for the productive vocabulary items that required qualitative judgement. The study 
examined inter-rater reliability to determine the consistency of scoring between raters. Cohen’s 
Kappa indicated almost perfect agreement between the two raters for the productive vocabulary 
scoring (κ = 0.82), demonstrating that the scoring procedures were consistent and reliable. During 
moderation, the raters resolved any discrepancies through consensus discussion. This process 
ensured that the final scores reflected a stable and reliable assessment of learners’ vocabulary 
knowledge. 
 
Procedures  

The intervention took place over a period of 20 weeks. At Week Zero, all learners sat for a 
pre-test to establish their baseline vocabulary knowledge before the intervention began. From 
Week One to Week 20, the experimental group received instruction through the VFCM, which 
integrated ChatGPT and followed four sequential phases. During the pre-class phase, students 
completed worksheets at home with the support of ChatGPT. This activity helped them familiarise 
themselves with the target vocabulary before the lesson. The in-class sessions consisted of two 
stages. The first stage emphasised receptive tasks to reinforce recognition and comprehension, 
while the second stage focused on productive tasks that promoted active vocabulary use in writing. 
In the final phase, the teacher provided corrective feedback by addressing errors and reinforcing 
correct usage. In contrast, the control group followed a conventional textbook-based approach 
consisting of pre-reading, while-reading, and post-reading activities, delivered without AI 
integration. At Week 20, the study conducted a post-test to measure immediate vocabulary gains 
following the intervention. Finally, at Week 24, the study administered a delayed post-test to assess 
vocabulary retention over time. 
 
Data Analysis  

SPSS was used to analyse the quantitative data. Descriptive statistics established overall 
patterns of vocabulary performance. Paired-sample t-tests examined within-group improvements, 
while independent-sample t-tests assessed between-group differences. The analysis computed gain 
scores (post-test minus pre-test) and retention scores (delayed post-test minus post-test) to measure 
learning progress and sustainability. The analysis also calculated Cohen’s d to determine effect 
sizes, providing insight into the magnitude of the observed differences. This combination of tests 
and measures ensured rigorous evaluation of the VFCM’s effectiveness and allowed the findings 
to be interpreted with both statistical and pedagogical significance. 

 
Ethical Approval 

Ethical approval for this study was obtained from the Universiti Teknologi MARA (UiTM) 
Ethics Committee, followed by formal permission from the Ministry of Education Malaysia, the 
Selangor State Education Department, and the school principal of the participating institution. 
After receiving these approvals, the researcher met with the administration of the participating 
primary school to explain the study procedures and secure teacher co-operation. The study obtained 
informed consent from all participating teachers and from the parents or guardians of the Year 
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Three students involved. All procedures adhered to institutional and national guidelines for 
research involving minors, ensuring confidentiality, voluntary participation, and secure handling 
of all collected data. 

 
Results  

This section presents the quantitative findings structured according to the three research 
questions. Descriptive statistics are summarised in tables, followed by independent samples t-tests 
to determine differences between the experimental (flipped classroom) and control (traditional 
instruction) groups. 

 
Receptive Vocabulary Knowledge 

Research Question 1: Does the Vocabulary Flipped Classroom Model enhance receptive 
vocabulary knowledge of primary ESL learners compared to traditional instruction? 

 
Table 2. Receptive vocabulary scores by group 
Group Test Type Mean SD Min Max 

Experimental 
Pre-test 11.53 2.54 7.00 16.00 

Post-test 27.93 3.25 18.00 30.00 

Control 
Pre-test 10.95 1.93 8.00 15.00 

Post-test 25.60 3.37 19.00 30.00 

Independent samples t-tests on gain scores (post-test minus pre-test) revealed a significant 
difference in favour of the experimental group, t(78) = 2.80, p = .006, with a moderate effect size 
(Cohen’s d = 0.63). These results suggest that the flipped classroom approach produced greater 
gains in receptive vocabulary knowledge. 

Productive Vocabulary Knowledge 
Research Question 2: Does the Vocabulary Flipped Classroom Model improve productive 
vocabulary knowledge of primary ESL learners compared to traditional instruction? 

 
Table 3. Productive vocabulary scores by group 

The independent samples t-test on productive gain scores confirmed a significant 
difference, t(78) = 4.20, p < .001. The experimental group achieved substantially higher gains than 

Group Test Type Mean SD Min Max 

Experimental 
Pre-test 3.93 4.23 0.00 14.00 

Post-test 41.28 7.00 25.00 50.00 

Control 
Pre-test 4.13 4.33 0.00 15.00 

Post-test 34.90 8.43 19.00 50.00 
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the control group, with a large effect size (Cohen’s d = 0.94). This indicates that the flipped 
classroom approach markedly enhanced students’ productive vocabulary knowledge. 

 
Vocabulary Retention 

Research Question 3: Does the Vocabulary Flipped Classroom Model strengthen vocabulary 
retention of primary ESL learners compared to traditional instruction? 

 
Table 4. Vocabulary retention scores by group 

Group Retention Type Mean SD Min Max 

Experimental 
Receptive (Delayed – Post) 0.05 0.90 -3.00 3.00 

Productive (Delayed – Post) -0.48 2.24 -11.00 3.00 

Control 
Receptive (Delayed – Post) -0.88 1.47 -5.00 1.00 

Productive (Delayed – Post) -2.15 4.50 -27.00 1.00 

The experimental group demonstrated significantly better vocabulary retention. For 
receptive retention, results were significant, t(78) = 3.39, p = .001, with a medium–large effect size 
(Cohen’s d = 0.76). For productive retention, the difference was also significant, t(78) = 2.11, p = 
.038, with a small to medium effect size (Cohen’s d = 0.47). These findings indicate that the flipped 
classroom model contributed to stronger long-term retention of both receptive and productive 
vocabulary. 

 
Discussion  

The data suggest that the VFCM offers a promising alternative to traditional vocabulary 
instruction in primary ESL classrooms. The findings of this study provide clear evidence that the 
VFCM significantly enhanced Year Three ESL learners’ receptive vocabulary knowledge. 
Compared with traditional instruction, the flipped classroom yielded greater post-test gains with a 
moderate effect size, suggesting that the sequencing of pre-class AI-supported exposure, followed 
by structured in-class reinforcement, facilitated more meaningful recognition of target words. This 
outcome aligns with research emphasising that pre-learning with digital tools primes learners’ 
cognitive readiness (Naing et al., 2023), while classroom practice consolidates recognition (Li & 
Hafner, 2022). The results extend these insights to younger Malaysian learners, indicating that even 
low-achieving pupils benefit when vocabulary tasks occur across phases that activate schema and 
provide opportunities for rehearsal. The improvement in receptive knowledge also supports the 
theoretical integration of constructivist and schema-based principles. Prior exposure enabled 
learners to connect new vocabulary with their existing knowledge. 

Beyond recognition, the VFCM demonstrated a marked effect on productive vocabulary 
development. The experimental group’s gains were significantly larger than the control group, with 
a large effect size, underscoring the value of structured opportunities for active word use. Similar 
gains in language production have been observed in AI-supported writing contexts, where “the 
experimental group’s scores significantly outperformed the control group in terms of grammatical 
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accuracy scores” (Vo et al., 2026, p. 361), indicating that AI integration can enhance productive 
language development when embedded within structured pedagogical design. Within the present 
study, this enhancement was further strengthened by the integration of corrective feedback, 
ensuring that errors were addressed and accuracy reinforced, consistent with the principles of the 
Noticing Hypothesis. This aligns with recent evidence that multidimensional feedback combining 
both teacher and peer input can significantly enhance learners’ engagement and sustain their active 
participation (Deng et al., 2025). The magnitude of the effect, therefore, highlights the strength of 
combining scaffolding, application, and feedback within a single framework. 

The study also revealed significant advantages of the VFCM for long-term retention of 
vocabulary. Although both groups experienced some degree of attrition, the experimental group 
demonstrated significantly stronger retention in both receptive and productive vocabulary. By 
embedding tasks in varied contexts, the model created opportunities for learners to revisit and 
reapply vocabulary, countering the short-term memorisation typical of textbook-based instruction. 
This outcome extends prior work on mobile and game-based interventions, which often improve 
recognition but fail to sustain retention over time (Alhazmi, 2024; Kho et al., 2021). The VFCM 
therefore offers a more comprehensive solution by integrating retention cycles directly into its 
structure rather than treating them as supplementary activities. 

These findings carry wider implications for practice and policy. For classroom practice, the 
results indicate that carefully designed flipped approaches can transform vocabulary instruction 
from rote memorisation into meaningful engagement, particularly when combined with AI tools 
that reduce teacher workload and personalise learner support. At the same time, careful 
implementation remains important, as it has been noted that “learners increasingly outsource 
cognitive effort to artificial intelligence” (Wardak, 2026, p. 55). The VFCM mitigates this risk by 
embedding structured tasks, corrective feedback, and noticing-based refinement that require active 
learner participation rather than passive AI dependence. For curriculum developers, the study 
highlights the possibility of integrating receptive, productive, and retention dimensions of 
vocabulary within a single coherent model rather than treating them separately. At a policy level, 
the success of the VFCM complements national initiatives under the Malaysia Education Blueprint 
and Sustainable Development Goal Four by offering a scalable approach that addresses the needs 
of low-achieving learners often left behind by mainstream instruction. Thus, the contribution of 
this study lies not only in validating a new model but also in demonstrating how theory-driven 
innovation can directly inform local reforms in English education. 

Nevertheless, the study has certain limitations that must be acknowledged. First, the study 
drew its sample from a single urban government school, which may limit the generalisability of 
the findings to other contexts, particularly rural settings. Second, while the integration of AI in pre-
class tasks provided important scaffolding, its success depended on learners’ and parents’ ability 
to access and engage with technology. This issue may not be equally manageable across all socio-
economic groups. Third, the study focused only on vocabulary outcomes and did not assess other 
language skills such as listening or oral fluency, although these areas may also benefit from the 
model. Future research could therefore examine the scalability of the VFCM across diverse school 
environments, evaluate its impact on broader language skills, and explore how teacher professional 
development can further enhance its implementation. 
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Overall, this study addressed the problem of limited vocabulary growth among low-
achieving Malaysian primary learners by offering empirical support for the VFCM. The model 
integrates schema activation, scaffolding, constructivism, and the Noticing Hypothesis within a 
structured cycle of receptive, productive, and retention tasks. This structure addresses key gaps 
identified in both national practice and international research. The evidence demonstrates that 
combining AI with flipped learning is not merely a technological novelty but a pedagogically 
grounded solution that strengthens vocabulary learning where it is most urgently needed. In this 
way, the study contributes to filling the research gap, supports theoretical advancement, and offers 
a practical framework for improving vocabulary outcomes in resource-constrained ESL contexts. 

 
Conclusion  

This study concludes that the VFCM provides a viable and sustainable pathway for 
enhancing vocabulary learning among low-achieving Malaysian primary ESL learners. The model 
embeds AI-supported pre-class exposure, structured in-class practice, and corrective feedback 
within one coherent instructional cycle. This structure responds to persistent challenges commonly 
found in conventional practices. These challenges include limited receptive recognition, restricted 
productive application, and weak vocabulary retention. Its contribution goes beyond 
methodological novelty. It gives teachers a practical way to scaffold vocabulary in manageable 
steps, offers curriculum developers a balanced model that connects recognition with active use, 
and provides policymakers with an approach that aligns with the Malaysia Education Blueprint 
and Sustainable Development Goal 4. In doing so, the study highlights that digital tools can enable 
equity and inclusivity in resource-constrained educational contexts when educators ground their 
use in strong pedagogical foundations. Beyond its practical values, the study contributes to theory 
by demonstrating how constructivist, schema-based, scaffolding, and the Noticing Hypothesis 
principles can be operationalised cohesively within an AI-enhanced flipped learning environment, 
thus offering a replicable model for early-stage ESL learners. 

Looking forward, future research should focus on expanding the application of the VFCM 
across diverse school settings, particularly rural or under-resourced environments where access to 
technology may be uneven. Longitudinal studies would be valuable in examining the model’s 
long-term influence on overall language proficiency, while extending its use to other skills, such 
as listening and speaking, could test its adaptability beyond vocabulary. Equally important is 
research on teacher professional development to ensure that AI-supported flipped learning 
includes the necessary training and support, thereby avoiding additional workload pressures. By 
charting these directions, the study provides a forward-looking roadmap for rethinking vocabulary 
pedagogy in ways that are innovative, inclusive and sustainable, without restating theoretical 
contributions already addressed in the earlier section. 
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