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A Closed-Loop Generative AI Ecosystem for Primary ELT:
Fostering Oral Skills and National Olympiad Success in Rural Vietnam
	ABSTRACT

	This practitioner report documents the design, costing and classroom implementation of a "closed-loop GenAI ecosystem" that addresses scarce authentic input and speaking opportunities in rural primary English language teaching (ELT). It gives teachers in low-resource settings a replicable, costed design. Methodologically, it is a practice-based design and implementation report written by the teacher who designed, delivered and evaluated the intervention; it is not a controlled study. Across the 2025–2026 school year, one teacher integrated three generative AI tools into a weekly loop for Grade 3 students, using one shared smartphone and a television: Suno AI for input and phonics, NotebookLM for podcasts and targeted study guides, and Gemini Live for conversational practice. Findings are descriptive. School assessment records for 211 learners are summarized at three time points, without a comparison group or independent speaking scoring. Fourteen students took part in the provincial round of the Internet Olympiads of English (IOE), and three reached the national round (one Consolation Prize, two completion certificates). A 2018 independent-candidate recognition by the same author is a distinct mechanism, reported separately. The blueprint shows that a teacher-led AI workflow is feasible without per-student devices; its limitations caution against causal or generalizable claims.
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INTRODUCTION
This paper presents a design and implementation blueprint for a closed-loop generative AI (GenAI) ecosystem built to address two compounding problems at once: the chronic scarcity of authentic listening-speaking input in a rural Grade 3 English classroom, and the need to prepare a subset of motivated learners for the demanding, native-pace listening sections of high-stakes online competitions such as the Internet Olympiads of English (IOE). The ecosystem synchronizes three free or low-cost generative AI tools—Suno AI, NotebookLM, and Gemini Live—into a single weekly instructional cycle, requiring no classroom hardware beyond a shared smartphone and a television screen.
This paper's contribution is architectural and practical: it sets out the ecosystem's technical design, cost structure and replication requirements in enough detail that another teacher in an under-resourced school could rebuild it. Every claim rests on the design description, the assessment summary in Table 2 and the competition record reported below.
In line with the Practitioner/Innovation Track, this paper is a practice-based design and implementation report written by the teacher who designed, delivered and evaluated the intervention across six Grade 3 classes in a single rural school. It is a practitioner/design report, not a controlled study and not a fully documented action-research study, and it does not claim causal effects. Its evidence consists of the system design, a costed account of what running it requires, a brief summary of learner-level assessment data, and the competition outcomes recorded during the implementation. As designer, implementer and evaluator, the author is not an independent observer. School approval and parental consent for the use of anonymized student data were obtained at the start of the year; the ethics position is stated under Declarations. Supporting documents are submitted in redacted form; original permissions and identifiable records remain with the author and can be provided privately to the authorised committee if needed.
BACKGROUND: THE RURAL DIGITAL DIVIDE IN LANGUAGE EDUCATION
Generative AI tools are frequently discussed in the language-education literature as though access to them were evenly distributed, an assumption that does not hold for rural primary schools in much of Vietnam and comparable Global South contexts. Ghimire et al. (2024) note that generative AI holds particular promise for reducing teacher workload in generating differentiated instructional materials, precisely the kind of workload reduction most valuable to a teacher with no institutional support staff. Yet Kovalenko and Baranivska (2024) observe that much of the documented potential of AI in language teaching has been explored in institutional contexts with stable infrastructure and technical support, which a rural primary school with a single shared smartphone manifestly does not have.
Masters (2024) offers a useful frame: frugal education, understood as the deliberate design of effective pedagogy under genuine resource constraints, rather than a scaled-down version of a well-resourced model. The closed-loop ecosystem documented here is, in this sense, a frugal-education artifact: every design decision was made under the constraint that it must work with one smartphone, one television, and free-tier AI tool access.
Research on generative AI for young learners' speaking is still emerging but encouraging. Tai and Chen (2024) examined how a generative-AI chatbot shaped elementary-school EFL learners' speaking skills in individual and paired interactions; they reported that it significantly promoted speaking skills, that learners found it enjoyable and motivating, and that its supportive features reduced speaking anxiety. Wang et al. (2024) compared different conversational generative AI chatbots in terms of willingness to communicate, speaking anxiety and self-perceived communicative competence. Such studies do not necessarily reflect a rural Grade 3 classroom with a single shared phone, the gap this paper addresses from a practitioner's standpoint.
A complementary tradition addresses technology use where resources are scarce. Chiverton (2017) argued that even one recording-capable phone can anchor whole-group speaking and listening tasks, and described a mobile-learning pilot (BridgeIT) in Tanzanian primary schools in which video projected from a phone onto a television structured lessons, an arrangement close to the setup used here. Read alongside Masters (2024), this literature treats constraint as a design parameter rather than a deficit. The present paper extends that logic to generative AI, where the tools generate content rather than replay pre-recorded material.
Evidence on the content-generation tools used in Phases 1 and 2 is thinner and comes mostly from small studies in other settings. Fauza and Daristin (2026) reported gains in fourth-graders' vocabulary scores after Suno-generated thematic action songs, using a one-group pretest–posttest design, and Botlík Nuc and Klusáčková (2025) found higher vocabulary post-test scores for secondary-school learners of German taught with Suno songs than for a comparison group. Neither concerns Grade 3 phonics or low-resource rural conditions. For NotebookLM, Patty's (2026) narrative review of 50 articles concludes that its source-grounded design supports audio-based content engagement, but that proficiency differentiation is not built in and teacher mediation is the condition for realising its affordances; the individually targeted variants in Phase 2 respond to exactly that gap. Tomlinson (2012) reviews how language-learning materials are evaluated, adapted, produced and used, the kind of work involved in the teacher-written lyrics, prompts and notebooks described below. On pronunciation, Huo and Wang's (2017) synthesis of 15 studies of phonological-based instruction in primary EFL found reliable gains in phonemic awareness but only small, inconsistent gains in real-word pronunciation, so the Phase 1 songs are better read as input support than as a proven pronunciation treatment. Taken together, this literature supports the plausibility of each component while leaving the combined, low-resource, Grade 3 configuration untested, which is why this paper claims feasibility and not effectiveness.
Bridging the digital divide, in this paper, does not mean that students now have access equal to better-resourced peers; a single shared smartphone remains a genuine constraint on how many students can be served in a lesson. The claim is narrower: the ecosystem moves learners from no authentic, native-pace listening input or responsive speaking partner to having some, through a shared low-cost channel.
CONTEXT AND MOTIVATION: TWO ERAS, EIGHT YEARS APART
The blueprint did not emerge from a single, continuous research programme. It is the second of two distinct efforts, eight years apart, aimed at the same goal: helping under-resourced Grade 3 students compete credibly in the Internet Olympiads of English (IOE), a national online competition that most rural learners have little realistic chance of advancing far into.
In 2018, working independently as a tutor at a private English language center rather than as a school-appointed teacher, the author coached four Grade 3 students who competed as independent candidates in that year's IOE. Using rudimentary technology-assisted methods—televised audio-lingual drilling, without any AI-based tools, which did not yet exist in usable form—these four students achieved a distinction that deserves to be stated precisely. Per the IOE national organizing committee's published rules for that year, only ten independent candidates nationwide per grade level were awarded certificates for the highest scores at the district/county round; all four of the author's students placed among this top ten. This is a different recognition mechanism from a placement prize at the national final round—a nationwide ranking by raw score at an earlier round, granted to a fixed, very small number of candidates—but it is a genuine national-level distinction, and is treated as such here.
None of the four students continued into the deeper rounds. No interviews were conducted, but the author's informal professional impression was that drilling had produced accurate performance without durable enthusiasm, leaving an open question: what would it take to produce not just competitive competence but competitive appetite in young learners with no exposure to English outside the classroom?
That attempt began in 2025, by which time the author held a tenured post at a public primary school and generative AI tools such as Suno AI, NotebookLM and Gemini Live had become accessible and inexpensive enough for a classroom with one shared smartphone. The ecosystem below responds to the question the 2018 experience left open: not "can rural students perform well on a national English test," but "can rural students be given a reason to want to keep competing."
SYSTEM ARCHITECTURE: THE CLOSED-LOOP ECOSYSTEM
The ecosystem integrates three generative AI tools into a single weekly instructional cycle, each occupying a distinct, non-overlapping phase. The description below is detailed enough for direct replication.
Phase 1 — Input and Phonics Synthesis (Suno AI)
Function: Converts unit-specific textbook vocabulary and target grammatical or phonological patterns into a complete, singable song.
Workflow: The teacher authors short, rhyme-constrained lyrics targeting a specific phoneme or structure difficult for Vietnamese learners (e.g., word-final consonant clusters), specifies a genre and tempo appropriate to the lesson stage (upbeat for warm-up, slower ballad tempo for a gap-fill listening task), and submits both to Suno AI. Generation takes approximately 30 seconds and returns two to three complete song variants; the teacher selects the clearest, most age-appropriate rendering.
Output format: Downloadable MP3 file, reusable indefinitely and distributable to families via a messaging platform at no additional cost.
Preparation time: Roughly 10–15 minutes per unit once a lyric template exists. This drops close to zero in later years, since the song library is reusable across school years.
Phase 2 — Contextual Knowledge and Resource Curation (NotebookLM)
Function: Synthesizes two categories of learner-facing material directly from teacher-uploaded source documents: (a) native-pace, two-speaker conversational podcasts for listening practice, and (b) mock-test materials and personalized study guides drawn from past IOE question sets, used specifically to prepare the competition-track subset of students identified through classroom performance and interest.
Workflow for competitive preparation specifically: The teacher uploads past-year IOE question sets and the current unit's vocabulary list to a dedicated notebook. NotebookLM is prompted to identify recurring question patterns and to generate short practice sets targeting a named student's specific error patterns—for instance, a student who consistently confuses minimal pairs receives a practice set concentrated on that distinction, while a student struggling with a particular grammatical transformation receives a different, targeted set. This is the mechanism behind the individually targeted study guides mentioned in this paper's abstract: rather than issuing an identical practice packet to every competition-track student, the teacher generates a small number of individually targeted variants from the same source material, at negligible additional time cost once the source documents are uploaded.
Output format: PDF study guides and MP3 podcast files, organized by unit and, for competition-track material, by individual student.
Preparation time: About 15–20 minutes per unit to generate and review a batch of personalized materials for the competition-track subgroup: the 14 students who took part in the provincial round, drawn from the author's classes. Whole-class podcasts and source notebooks can be reused across years, but individually targeted guides depend on each cohort's error patterns and are regenerated every year.
Phase 3 — Real-Time Conversational Practice (Gemini Live)
Function: Provides voice-based conversational practice, configured through a text prompt that constrains the AI's vocabulary to the current unit, sets a warm and encouraging tone, and limits response length to maintain a natural back-and-forth exchange.
Workflow: A single smartphone, connected to a classroom television via screen mirroring for whole-class visibility during modeling, is used for short speaking turns organized into a station-rotation model (three stations, six-minute rotations). Each class of 32–38 pupils is split into three groups of about 11–13 that rotate every six minutes: speaking with Gemini Live in micro-groups of three to four around the phone under the teacher's supervision, worksheets and vocabulary mind-maps, and pair role-play with word cards. Only one group uses the device at a time. No per-student device is required or assumed.
Output format: Live voice interaction; optionally, a text transcript via the tool's voice-typing feature, projected to the television for the "Does the Machine Understand Me?" pronunciation-verification activity.
Preparation time: Prompt authoring takes 10–15 minutes once per unit and the prompt is reusable in later years; no preparation is needed during the lesson beyond normal facilitation.
Synchronization: How the Three Phases Interlock
Table 1 summarizes how the three phases are synchronized within a single 35-minute lesson (the final two minutes are used for a short wrap-up and a home-practice task sent to families) and the teacher preparation time per unit, in the first year and in later years.
Table 1
Lesson Synchronization and Preparation Time per Unit
	Phase
	Tool
	In-Lesson Timing
	Device Requirement
	Prep Time per Unit

	1. Emotional/Phonics Input
	Suno AI
	First 3 minutes
	1 shared smartphone + TV
	10–15 min first year; near 0 later

	2. Knowledge Input
	NotebookLM
	Minutes 4–15
	Same device
	15–20 min every year (subgroup guides)

	3. Conversational Output
	Gemini Live
	Minutes 16–33
	Same device, station rotation
	10–15 min first year; near 0 later


Note. Preparation times are the author's retrospective estimates, not independently logged data. Totals are 35–50 minutes per unit in the first year and roughly 15–20 minutes per unit in later years. The 35-minute lesson includes a two-minute wrap-up after minute 33.
No phase requires infrastructure beyond what the classroom already possesses. This is a deliberate design constraint: any component requiring a per-student device, a paid subscription tier, or stable high-bandwidth connectivity for the full class period was excluded during early piloting because it would not have been usable in this setting.
DOCUMENTED OUTCOMES
Note on Documented Outcomes and Reporting
Three kinds of evidence appear below, and they differ in strength: (1) school assessment records, summarized only briefly; (2) 2025–2026 competition outcomes, documented by official certificates and school records, with redacted copies provided as Supporting Documents A1 and A2; and (3) the 2018 outcome, documented by certificates issued by the IOE national organizing committee (Supporting Document A3). The 2018 and 2025–2026 results rest on different recognition mechanisms and are reported separately; the Combined row in Table 4 is a simple tally of distinct learners, not a comparable measure. This is a practitioner/design report, not an action-research study: it reports no cycles of analytic data collection, and the 2018 coaching is prior professional context. Classroom figures are descriptive and teacher-assessed.
Learner-Level Evidence: Summary of School Assessment Data
A brief summary of school assessment data places the competition outcomes below against the wider classroom picture. The same 211 Grade 3 students in six intact classes were assessed at three points in the 2025–2026 school year: the start of the year, the end of semester I and the end of the year. These were the school's periodic listening–speaking assessments under Circular 27/2020/TT-BGDĐT, scored by the author, who teaches English to all six classes: listening items against an answer key, and speaking live on the school's standard rubric (pronunciation, fluency, and interactive comprehension and response) agreed within the school's professional group. Results are recorded on the circular's three-level scale; with listening and speaking weighted equally in a 10-point score, Not yet completed is below 5, Completed is 5–8 and Completed well is 9–10. A random 20% of the semester I listening scripts (n = 42) was double-scored by a colleague, who assigned the same band to 38 of them; speaking was not double-scored. Table 2 reproduces the distribution: the proportion of students at the Not yet completed level fell from 29.9% to 0% by the end of semester I and stayed at 0% at the end of the year, while the proportion at the Completed well level rose from 4.3% to 53.1% and then to 60.7%.
Table 2
Distribution of Grade 3 Listening–Speaking Performance Levels at Three Time Points, 2025–2026 (n = 211)
	Level
	Start of year, n (%)
	End of semester I, n (%)
	End of year, n (%)
	Change, start to end of semester I (pp)

	Not yet completed
	63 (29.9)
	0 (0.0)
	0 (0.0)
	−29.9

	Completed
	139 (65.9)
	99 (46.9)
	83 (39.3)
	−19.0

	Completed well
	9 (4.3)
	112 (53.1)
	128 (60.7)
	+48.8


Note. Levels follow the three-level scale of Circular 27/2020/TT-BGDĐT. Percentages are shares of the 211 students; the start-of-year column sums to 100.1 because of rounding. pp = percentage points.
These figures should be read cautiously. They come from the school's routine level-based assessment records, scored by the author, rather than an independent, standardized speaking test, the three-level scale is coarse, the design had no comparison group, and they should be read as descriptive rather than as evidence of effect.
2018: Independent Coaching, Pre-GenAI
Four Grade 3 students (certificates L1–L4, Supporting Document A3), competing as independent candidates under the author's private-center coaching, were awarded official IOE certificates recognizing their placement among the ten highest-scoring independent candidates nationwide, per grade level, at the 2018 district/county round—a distinction issued directly by the competition's national organizing committee to a fixed, very small number of candidates nationwide. None of the four advanced into the competition's subsequent rounds.
2025–2026: The Closed-Loop GenAI Ecosystem
During the 2025–2026 school year in which the ecosystem was implemented, 14 Grade 3 students from five of the author's six classes (3E: 4; 3A, 3B and 3G: 3 each; 3D: 1; 3C: none) took part in the provincial round of the IOE (exam record, Supporting Document A2). Three of them reached the national round, verified against the school's achievement records and the students' individual certificates: one received a Consolation Prize, and two received national-round completion certificates. This was the first time in the school's documented history that any student had reached the national round. The Consolation Prize winner (S1) additionally competed at the Grade 4 level while enrolled in Grade 3 and received a further national-round completion certificate at that level. Certificates for Grade 4-level entries print that entry's class (4C), whereas S1 is enrolled in Grade 3B (thi vượt cấp; Supporting Document A1, letter, item 2). Table 3 maps learners, competition grade levels and certificates using anonymised codes, so that learners and certificate events are not double-counted: three learners, four certificate events.
Table 3
Anonymised Learner Codes, Competition Grade Levels and National-Round Certificates, 2025–2026
	Learner code
	Enrolled grade
	Competition grade level
	National-round result
	Certificate event

	S1
	Grade 3
	Grade 3
	Consolation Prize
	E1

	S1
	Grade 3
	Grade 4
	Completion certificate
	E2

	S2
	Grade 3
	Grade 3
	Completion certificate
	E3

	S3
	Grade 3
	Grade 3
	Completion certificate
	E4


Note. Codes are arbitrary and correspond to the redacted records in Supporting Document A1, whose pages carry the same labels. Three learners hold four certificate events (E1–E4); no learner or certificate is counted twice.
Combined Record
Table 4 summarizes both eras side by side, preserving the distinction between the two recognition mechanisms.
Table 4
Students Achieving National-Level IOE Recognition Under the Author's Instruction, 2018 and 2025–2026
	Era
	Author's Role
	Technology Used
	Recognition Mechanism
	Students

	2018
	Independent tutor, private center
	TV-based audio-lingual drilling (no GenAI)
	Nationwide top-10 score, district round (independent candidates)
	4

	2025–2026
	Tenured teacher, public primary school
	Closed-loop GenAI ecosystem
	National-round prize/completion, school-registered candidates
	3

	Combined
	—
	—
	—
	7


Note. Counts are distinct learners; no learner appears in both eras. The two recognition mechanisms are not comparable.
DISCUSSION: A SCALABLE BLUEPRINT FOR RESOURCE-CONSTRAINED CONTEXTS
What Bridging the Digital Divide Actually Required
The most transferable finding of this paper is negative: none of the infrastructure commonly assumed necessary for AI-enhanced language instruction—one device per student, stable high-bandwidth connectivity, paid software licenses, dedicated technical support staff—was present in this implementation, and none proved necessary. What was necessary, and is not free, was teacher time: an estimated 35–50 minutes of preparation per unit in the first year (Table 1). In later years the song and prompt libraries are reused, leaving roughly 15–20 minutes per unit to regenerate the competition subgroup's targeted guides, plus a brief review of reused files. Any school considering this blueprint should budget the first-year cost honestly, rather than assuming the tools alone remove it.
What This Blueprint Implies for Teacher AI Literacy
Although the focus is architectural, the design choices are themselves applied AI literacy, relevant to this conference's theme. Selecting NotebookLM for its source-bounded generation, rather than a more flexible but less predictable tool, reflected a judgment about where fluent but occasionally inaccurate output is an acceptable risk (informal practice materials, reviewed before use) and where it is not (any content reaching a child unsupervised). Likewise, every phase was confined to practice and resource generation, never grading or formal assessment, keeping what must remain under human control with the teacher.
A Replication Checklist
For a teacher in a comparable setting considering this blueprint, the minimum viable requirements are:
1. One internet-connected smartphone and a shared display (television or projector); no per-student device.
1. Free-tier or low-cost accounts for a music-generation tool, a source-bounded document-to-audio tool, and a real-time conversational voice AI.
1. A messaging platform already used by the school community, for distributing generated audio files to families at no additional cost.
1. An estimated 2–3 hours of initial orientation time for the teacher to become comfortable with prompt authoring for each tool, ideally scaffolded through peer mentoring rather than formal training, given that formal training was unavailable to the author.
1. Institutional tolerance for a first-semester adjustment period: the specific station-rotation and prompt-complexity parameters reported here required one cycle of revision before settling into a stable, repeatable form.
Limitations of the Blueprint
This blueprint has been demonstrated in exactly one school context, implemented by the teacher who also designed it, over a single school year; its replicability elsewhere is a claim made on architectural grounds rather than on multi-site evidence, which does not yet exist. The competitive-readiness component (Phase 2's personalized IOE study guides) was used only with a self-selected, motivated subgroup of 14 students, about 6.6% of the 211 learners; its effectiveness with a full, unselected class has not been tested. The cost estimates reflect pricing and free-tier availability at the time of this study, so any teacher adapting this blueprint should re-verify current pricing and terms of service.
A further limitation concerns the author's dual role as designer, sole implementer and evaluator. The preparation-time estimates in Table 1 are retrospective rather than independently logged, and a teacher new to all three tools should expect the first-semester time cost to run higher, since the estimates benefit from the author's prior familiarity with prompt-based tools.
A third limitation concerns outcome evidence. The learner-level figures in Table 2 come from school assessment records and the design had no comparison group, so the ecosystem cannot be credited with the observed changes on this evidence alone. The competition outcomes reflect a self-selected, motivated subgroup and are reported as documented achievements, not measured effects; the 2018 and 2025–2026 cohorts differ in setting, tools and candidate status and are not a controlled comparison. The paper is therefore offered as a practitioner report whose claims are limited to feasibility with the stated resources and the outcomes as documented.
CONCLUSION
This paper has documented the architecture of a closed-loop generative AI ecosystem built for the constraints of a rural Vietnamese primary school: one shared smartphone, one television, and a teacher with no institutional AI-training budget. Implemented across a single school year, it was accompanied by 14 students taking part in the provincial round and three students reaching the national round of the Internet Olympiads of English, the first time any student from this school had done so. An earlier 2018 effort by the same author, in which four students achieved a distinct nationwide distinction, is not directly comparable: the recognition mechanisms, candidate status, settings and methods all differ. The blueprint is offered not as a guarantee of identical results but as a costed starting point, so that the next teacher does not have to design it from first principles.
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