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[bookmark: abstract]Abstract
Language teachers have built interactive tools for decades, and generative AI now lets teachers without programming skills produce working applications from prompts. Research on this practice is scattered across unconnected labels and says little about the making itself. From a structured evidence map of 128 research reports (2010–2026) and a close reading of 28 studies, this paper proposes an analytic framework with four dimensions: agency of making (who decides how a tool behaves and who carries out those decisions), specification capability (how pedagogical intent becomes executable behaviour), model involvement (whether AI helps make the tool, sits inside it, or both), and artefact lifecycle (what happens to the tool afterwards). Two contrasting cases, one built with a human programmer in 2016 and one with AI coding assistants in 2026, show how the framework separates questions the literature tends to merge. The paper closes with four testable propositions on teacher agency.
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[bookmark: tóm-tắt]Tóm tắt
Giáo viên ngôn ngữ đã phát triển công cụ tương tác trong nhiều thập kỷ. AI tạo sinh hiện cho phép cả giáo viên không biết lập trình tạo ứng dụng thông qua câu lệnh. Tuy nhiên, nghiên cứu về thực hành này còn phân tán và ít đề cập đến quá trình phát triển công cụ. Dựa trên tổng hợp 128 nghiên cứu (2010–2026) và phân tích sâu 28 nghiên cứu, bài báo đề xuất khung phân tích gồm bốn chiều: chủ thể phát triển, năng lực đặc tả, vai trò của AI và vòng đời sản phẩm. Hai trường hợp đối lập minh họa khả năng phân biệt các vấn đề thường bị gộp chung trong nghiên cứu. Bài báo kết thúc bằng bốn giả thuyết có thể kiểm chứng về quyền chủ động của giáo viên.
Từ khóa: quyền quyết định của giáo viên; phát triển bởi người dùng cuối; vibe coding; học ngôn ngữ có máy tính hỗ trợ; quyền tác giả sư phạm
[bookmark: introduction]1. Introduction
When three applied linguists built the first version of a simulated-patient system for nursing students, they asked AI coding assistants to generate the whole application at once. Only later did they discover that the assistant had already decided how the system would recognise speech, match what students said to possible replies, and store data (Chen et al., 2026, pp. 36–45). Reclaiming those decisions took four versions and required the team to learn to read the assistant’s code (pp. 37–39, 53–55). In 2016, an EFL teacher in Japan with no programming experience worked the other way round: the teacher specified, criterion by criterion, which written feedback a student should receive for each presentation score, and a doctoral student then spent 338 hours programming the system, leaving those rules almost unchanged (Uehara & Martinez Noriega, 2016, pp. 60, 66).
Both teams would usually be described in the same terms: teachers developing their own tools. Yet they differ in who made the design decisions, how pedagogical intent reached the software, where AI was involved, and what happened to the tool afterwards. Such differences are hard to see because the practice has been studied under several names. Kim et al. (2026) describe pedagogical authorship among English teacher candidates learning to code, and Mørch et al. (2025) describe teachers as end-user developers who adapt language models. Song et al. (2026) offer a guiding framework for K-12 teachers building AI-powered tools through vibe coding, and Chen et al. (2026) argue against a “technical mystique” that keeps teachers from developing AI tools (p. 4). These lines of work rarely cite one another (Section 4.4), and none offers a way to place different cases side by side.
This paper proposes such a way with three questions. Who decides how a teacher-developed tool behaves? What capability does that decision-making require once code can be generated on request? And what happens to the tool after it has been built? The framework is analytical. It gives researchers a shared vocabulary for examining what is developed, by whom and with what consequences, and leaves questions of how to develop such tools to procedural frameworks such as GAIDE (Song et al., 2026). It also contributes to discussions of agency in AI literacy by asking how teachers retain, share or relinquish decision rights when developing tools with AI.
[bookmark: X8afb15a22b34b1bfed278f6c3284aeb4172c975]2. Existing framings and what they leave unexplained
Four bodies of work describe teachers’ relation to educational technology. None was designed for teachers who build interactive tools.
Technology acceptance. The technology acceptance model (Davis, 1989) and its unified successor (Venkatesh et al., 2003) explain whether people adopt a technology that already exists. When the teacher decides how the tool behaves, adoption is a later question than how it came to have those features.
TPACK. Technological pedagogical content knowledge (Mishra & Koehler, 2006) describes what teachers need to know to integrate technology into teaching. Belda-Medina and Calvo-Ferrer (2022) applied it to 85 pre-service teachers creating augmented reality (AR) projects for teaching English and found technological pedagogical knowledge to be the weakest intersection (M = 2.96, pp. 12132–12133). TPACK can register such a gap but does not describe the work of closing it.
End-user development. End-user development (EUD) studies how people who are not professional programmers create or adapt software (Lieberman et al., 2006). It supplies levels of tailoring (Mørch, 1997), meta-design (Fischer & Giaccardi, 2006) and the problems of maintaining end-user software (Ko et al., 2011), and Berns and Ruiz-Rube (2022) review EUD tools for creating language-learning games. EUD can say that a teacher tailored a system at a given level, but not whether the resulting behaviour serves language learning.
Teachers as designers and the nearest neighbours. Research on teachers as designers (Kali et al., 2015) concerns learning experiences, which may or may not include building technology. Three recent contributions come closest. Kim et al. (2026) define pedagogical authorship as “teachers’ capacity to make principled design decisions in response to learner needs” (p. 2) in a study where 34 English teacher candidates and graduate students built Python applications with generative AI helping them to draft and debug code. A related study (Kim, 2025) frames similar coursework as cultivating tool-making confidence. Both treat the teacher’s growth as the outcome. Song et al. (2026) propose GAIDE, a design-thinking sequence refined in one eight-week workshop with three K-12 teachers and four mentors, which guides teachers through building. Chen et al. (2026) give a first-person account of three applied linguists who became AI developers, proposing three levels of technical proficiency (AI literacy, AI-assisted development and code-informed adaptation; pp. 6–9).
Table 1 compares the four framings.
Table 1
Existing Framings of Teachers and Technology and What They Leave Unexplained
	Framing
	Assumes the tool is made by
	Explains well
	Leaves unexplained

	Technology acceptance (Davis, 1989; Venkatesh et al., 2003)
	Others
	Adoption of existing tools
	How the tool’s behaviour was decided

	TPACK (Mishra & Koehler, 2006)
	Unspecified
	Teacher knowledge for integration
	The activity of making; the user–creator gap

	End-user development (Lieberman et al., 2006; Mørch, 1997)
	The end user
	Levels of tailoring; maintenance problems
	Whether the behaviour serves language learning

	Teachers as designers; pedagogical authorship; GAIDE (Kali et al., 2015; Kim et al., 2026; Song et al., 2026)
	The teacher, often with support
	Design as professional activity; course and workshop models
	Comparison across cases; AI in making vs in product; what happens to tools later


Only the last row of Table 1 treats the teacher as the maker, and even that row leaves three gaps, which the framework in Section 5 takes up: comparison across cases, the two ways in which AI can be involved, and the artefact’s life once built.
[bookmark: assembling-the-evidence-base]3. Assembling the evidence base
The framework is derived from a structured evidence map, a less exhaustive procedure than a systematic or scoping review. Searches were run on 1 October 2026 in OpenAlex, Semantic Scholar, ERIC, DOAJ, Scopus and Web of Science Core Collection, covering 2010–2026 (search strings in Appendix A). The search covered 2010–2026, a starting year that reflects the spread of authoring platforms for non-programmers; November 2022, when ChatGPT was released, served only to code cases as earlier or later. Automated deduplication yielded 146 records, of which 18 were not research reports (proceedings volumes, editorials and book-level records), leaving 128. Seven pairs of records report the same work in another language or venue; they were kept separate, so the counts below are of records.
The author set one criterion: the teacher determines the behaviour of an interactive artefact that responds to learner input. Three boundary rules were applied. First, a language lecturer building a tool for their own learners counts, and technical collaborators change a study’s coding on the agency dimension without disqualifying it. Second, studies of languages other than English were retained as comparison cases only. Third, template platforms such as H5P count only when the teacher defines logic or feedback branches. The author then produced a first classification of all 146 records from titles and abstracts, with a written reason for each, and decided which reports to read closely. No second screener was used, and the counts are descriptive.
At title-and-abstract level, 46 reports were candidates (clearly or possibly within the construct), 23 were contrast cases and 59 were outside scope. Under the second rule, statements about the literature over time (Figure 2, Section 4.1) use only reports on English language teaching, that is, 37 of the 46 candidates and 109 of the 128 reports. Figures describing the close-reading set (the bottom row of Figure 1, Section 4.2 and Figure 4) cover cases in any language, with non-English cases marked in Figure 4.
Twenty-six reports from the map were read closely, 21 in full and five through abstracts because full texts were unavailable; these are cited only for what their abstracts state. The set holds 19 of the 22 reports coded as clear or probable cases, plus seven contrast cases. The other three were two German-language reports from a group already represented and one whose only copy had been removed from its repository. Two recent works found while checking sources (Chen et al., 2026; Song et al., 2026) were also read in full, giving 28 studies. For each, the maker, the artefact and the evidence on each dimension were recorded with page references.
Two reports qualify despite titles that do not suggest tool-making. Lee (2026) measures the outcomes of an English mentoring programme, but its abstract states that “pre-service teachers built English-medium AI applications with vibe coding tools” for the international students they mentored; its placement is provisional because the abstract does not describe the applications’ logic. Matveeva and Makar (2020) concern ethics and motivation, but the full text reports the authors’ own computer games, with scoring and timing “programmed for the whole game” (p. 778) and a scoring flaw the authors fixed after release (p. 780). The builder is not named, so the case is coded as borderline.
Figure 1
Flow of Records Through the Evidence Map
[image: ../figures/fig1_evidence_flow.png]
As Figure 1 shows, only five of the 21 full texts met the construct without qualification, and eleven were borderline because the text did not state who built the tool or whether it responded to learner input (Section 4.2). The set was chosen for what it could show, so these proportions are not estimates for the field.
[bookmark: patterns-in-the-evidence]4. Patterns in the evidence
[bookmark: X0cb3849afa9bbcfaa0f0ecfd31e866b2510f7e6]4.1 The practice predates generative AI and persists through it
Language teachers were building their own tools long before generative AI. Otto (2010) recounts how two language faculty members at the University of Iowa wrote their own BASIC programs from the late 1970s, including Dasher, whose answer-checking routine marked where a learner’s answer went wrong (pp. 435–436). Lindaman and Nolan (2015) report mobile applications for German, French and Spanish initiated by language faculty, with computer science and art students doing the coding and graphics (pp. 3–4). Figure 2 shows how this looks in the map.
Figure 2
Reports on English Language Teaching by Period, 2010–2026
[image: ../figures/fig2_reports_by_period.png]
Note. Reports on languages other than English are excluded (n = 37 candidates of 109 research reports).
The share of candidate reports rose from 24% (7 of 29) in 2010–2017 and 28% (11 of 39) in 2018–2022 to 46% (19 of 41) in 2023–2026, while the total number of reports barely changed across the last two periods. Growth after 2022 thus lies in the proportion of the literature concerned with teachers as makers, yet 18 of the 37 candidates predate 2023. Counting all languages (46 of 128) gives the same direction: 25%, 28% and 52%. A framework built only around AI could not describe the earlier cases; the one proposed here treats AI as one way of building a tool.
[bookmark: the-maker-is-routinely-obscured]4.2 The maker is routinely obscured
Even in full texts, it is often unclear who made the tool and whether the makers teach its learners. Chen (2011) reports that a team of two professors, “several student programmers and part-time research assistants” built an oral-skills website (p. 63), without saying who wrote the code or taught the learners. In Fraser et al. (2025), Matveeva and Makar (2020), Qi and Qiu (2024) and Keller and Brucker-Kley (2026), the relation between makers and learners is implied. Of the 16 within-construct or borderline studies read in full, 11 were borderline, mostly for these reasons. Much of the wider map concerns tools made for teachers, as in da Silva (2022), whose AR authoring prototype did not let teachers define logic or automatic feedback (pp. 164, 183–184). When reports leave decision rights implicit, teachers who specify every rule and teachers who choose from a menu end up in the same category, which is what the first dimension below is meant to prevent.
[bookmark: X60cda747565cf963294d040230f4b33b10cd6d5]4.3 Perceptions and outcomes are measured; the making is seldom described
Much of the map reports what teachers think of a tool or how learners performed with it. The most detailed accounts of making point to one difficulty: turning pedagogical intent into behaviour. Uehara and Martinez Noriega (2016) show the teacher’s rules encoded as mappings from scores to IELTS- and CEFR-based comments (p. 66). In generative-AI cases the same work changes medium. Jo (2026) reports that the most detailed of 18 prompts “specified pedagogical intent rather than code” (abstract), and Min (2026) describes “decomposition-centered computational thinking” in translating pedagogical requirements into prompts (abstract). Eika and Sandnes (2026) found debugging AI-generated applications to be the bottleneck, “unrealistic for a novice”, and proposed prompt templates with sections for content, interaction, feedback, progression and scoring (pp. 530–534). The same specifying work appears whether behaviour is written in code, a decision tree or a prompt, and the second dimension is built around it.
[bookmark: constructs-multiply-without-integration]4.4 Constructs multiply without integration
Within the 28 studies read closely, the practice is named in at least five ways: pedagogical authorship (Kim et al., 2026), tool-making confidence (Kim, 2025), teachers as end-user developers (Mørch et al., 2025), educational content sovereignty (Min, 2026), and teachers as AI developers (Chen et al., 2026). To see how far these are connected, the full texts of the four available studies were searched for the others’ authors and titles. The only link found was that Kim et al. (2026) cite Kim (2025), which shares its first author. Min (2026) was read only as an abstract, so its own references could not be checked. None reports following the tools beyond the study period, although lifecycle problems appear incidentally in many reports (Section 5.5).
[bookmark: the-framework]5. The framework
[bookmark: the-construct]5.1 The construct
Teacher tool development is defined here as the practice in which a language teacher determines the behaviour of an interactive artefact that responds to learner input. The definition leaves out static materials, content entry into a fixed template, using tools built by others, and using AI only to generate content. It includes cases where a programmer, a colleague or an AI system writes the code, provided the teacher decides how the artefact behaves. Pedagogical authorship (Kim et al., 2026) is a capacity of the teacher, whereas teacher tool development is a practice that leaves an artefact behind. Figure 3 sets out four dimensions of that practice, each answering a question that Section 4 showed to be underexamined.
Figure 3
An Analytic Framework for Teacher Tool Development
[image: ../figures/fig3_framework.png]
Note. D1–D4 describe the same artefact from four angles; they are not stages, and a case can take any combination of values.
[bookmark: dimension-1-agency-of-making]5.2 Dimension 1: Agency of making
The first dimension separates two questions that reports tend to merge: who decides how the tool behaves, and who carries out those decisions. Five positions can be distinguished.
1. The teacher decides and builds. Examples: Pusack and Otto writing BASIC programs in the 1970s (Otto, 2010, p. 436), and later lecturers building alone on block-based or no-code platforms (Berns et al., 2023; Alimova et al., 2025).
1. The teacher decides; someone or something else builds. The executor may be a human partner, as with the student programmers in Lindaman and Nolan (2015), or an AI coding assistant, as in Kim et al. (2026) and Eika and Sandnes (2026).
1. Researchers lead co-design with teachers. Example: the EssayCritic case in Mørch et al. (2025).
1. The teacher defines logic inside a platform template. Examples: prompt-configured chatbots (Qi & Qiu, 2024; Shin et al., 2026) and decision trees in an authoring environment (Keller & Brucker-Kley, 2026).
1. The teacher only gives input to a tool that others build. Examples: Yawan et al. (2025) and da Silva (2022). This position lies outside the construct but marks its boundary.
Figure 4 places the 25 cases read closely on these positions (three studies contribute two rows each).
Figure 4
Cases Read Closely, Placed on the Five Positions of Agency of Making
[image: ../figures/fig4_agency_positions.png]
Note. Shapes show who carried out the decisions. † Not English language teaching (comparison case). Abstract-only reports and one feature article (Shin et al., 2026) are omitted. Both Belda-Medina papers configure trigger–overlay templates without defining response logic, so they fall outside the construct. Placement of Alimova et al., Fraser et al. and Matveeva & Makar is provisional.
Position 2 is occupied in both periods by different executors: human partners in all four cases before November 2022, and AI coding assistants in all five after it. Positions 1 and 4 also appear in both periods, suggesting that AI has added a new kind of executor without displacing teachers who build alone or within templates. These patterns describe the cases read and not the field.
The main contribution of this dimension lies at position 2. In pre-AI cases, the executor was a person whom the teacher could question, and the cost of execution was visible in hours and grants. AI coding assistants make execution cheap, yet they can also take decisions unasked: in Chen et al.’s (2026) first version, the AI chose the speech-recognition approach, the matching method and the storage model (pp. 36–45; the arrow in Figure 4). Position 2 can thus slide unnoticed towards position 5, so the research question becomes which decisions remain with teachers when execution is delegated. Decision rights can also be nested, as when municipal advisors wrote general role prompts and teachers wrote task prompts within them (Mørch et al., 2025), so the dimension should record each level.
[bookmark: dimension-2-specification-capability]5.3 Dimension 2: Specification capability
The second dimension concerns how pedagogical intent becomes behaviour that a tool can execute. Section 4.3 suggests four components:
· decomposing an intention into observable behaviours, such as which feedback follows which learner response;
· expressing those behaviours in the medium available, whether code, blocks, a decision tree, a data schema or a prompt;
· verifying that the tool behaves as intended, including testing and debugging;
· reclaiming decisions that the executor has taken implicitly.
Uehara’s teacher decomposed assessment into criteria and score bands (Uehara & Martinez Noriega, 2016, p. 66). Chen et al. (2026) placed pedagogical control in a data schema, tagging recorded patient replies by emotion and stage, and used AI only to select among them (p. 41). Eika and Sandnes (2026) show where the capability breaks: expressing intentions was within a novice’s reach, but verifying and repairing the output was not (pp. 530–534).
Specification is not the only bottleneck. In template-based AR projects, pre-service teachers rated learning the tool as harder than choosing the pedagogical topic (M = 3.58 vs 2.34; Belda-Medina, 2022, pp. 127–129). Specification capability is therefore proposed as one capability that stays central as technical barriers fall. In Chen et al. (2026), code-informed adaptation was what allowed the makers to verify and reclaim decisions (pp. 37–39).
[bookmark: dimension-3-model-involvement]5.4 Dimension 3: Model involvement
The third dimension separates two questions often merged under “teachers using AI”: whether AI takes part in making the tool, and whether the finished tool contains a model-based component. The term “model-based” lets earlier technologies be classified correctly. Chen’s (2011) oral-skills website used a commercial speech recogniser (p. 74), a model inside the product with no AI in the making.
Table 2 crosses the two questions and places all 25 cases from Figure 4, under the same labels, together with two abstract-only reports.
Table 2
Model Involvement in Making and in the Product
	
	Model-based component in the product
	No model-based component

	AI involved in making
	Chen et al. (2026), version 1†; Chen et al. (2026), versions 2–4†; Kim (2025); Song et al. (2026)†; Jo (2026)ᵃ; Lee (2026)ᵃ
	Kim et al. (2026); Eika & Sandnes (2026)

	AI not involved in making
	Chen (2011); Mørch et al. (2025), EssayCritic; Mørch et al. (2025), chatbot†; Qi & Qiu (2024); Keller & Brucker-Kley (2026)†; Yawan et al. (2025)
	Otto (2010), early years†; Otto (2010), from mid-1980s†; Lindaman & Nolan (2015)†; Uehara & Martinez Noriega (2016); Ivić & Jakopec (2016); Matveeva & Makar (2020); Belda-Medina (2022); Belda-Medina & Calvo-Ferrer (2022); da Silva (2022); Berns et al. (2023)†; Alimova et al. (2025); Fraser et al. (2025)ᵇ; Summer et al. (2026), case 1


Note. † Not English language teaching. ᵃ Placed from the abstract only. ᵇ ChatGPT generated example sentences for the content, but no AI use is reported for the software. AI use or a model that a report does not mention is coded as absent. Marker tracking in AR platforms is not counted as model-based. Min (2026) involves AI in making, but its abstract does not settle the product axis, so it is not placed.
All four cells are occupied. A model inside the product predates generative AI by more than a decade (Chen, 2011), and AI can help make a tool that contains no model (Eika & Sandnes, 2026), so “AI-supported” obscures which situation applies. When a teacher configures a chatbot entirely through prompts (Qi & Qiu, 2024), the two axes partly collapse, because the prompt serves as both specification and product logic.
[bookmark: dimension-4-artefact-lifecycle]5.5 Dimension 4: Artefact lifecycle
The fourth dimension asks what happens to a tool after it has been built. Few studies make this a research question, but incidental reports point to three recurring threats.
· Platform dependency. Otto (2010) describes software rewritten or abandoned with each platform change, including a Java tool requiring tests on 128 platform combinations that was dropped in 2003 (pp. 440–441).
· People dependency. Mørch et al. (2025) report that one system was discontinued once teachers were no longer involved.
· Institutional fit. Fraser et al.’s (2025) tool was used by six of 40 students when optional (p. 14) and is “used solely as a research tool” because of server demands (pp. 12, 19).
Routes to survival include a publisher and later a grant-funded free version for Dasher (Otto, 2010, pp. 436–437) and a former teacher working as an advisor for the chatbot in Mørch et al. (2025). The dimension records the trajectory from single use through iteration and sharing to institutionalisation or abandonment. It also links the framework to agency: a tool that cannot be maintained limits the decisions a teacher can go on making.
[bookmark: X239b90f7fc1dab0dd7ce7cf717cfc5f87e0dede]6. Applying the framework: two contrasting cases
Table 3 codes the two cases from Section 1: EFL presentation assessment at a Japanese university, and a trilingual tool for nursing students in Hong Kong.
Table 3
Two Contrasting Cases Coded on the Four Dimensions
	Dimension
	Uehara & Martinez Noriega (2016)
	Chen et al. (2026)

	D1 Agency of making
	Position 2: teacher decides; doctoral student programs in LiveCode
	Position 2, drifting towards 5 in version 1 (AI decides silently), returning to 2 by version 4

	D2 Specification
	Criteria and score bands mapped to feedback; six fixed criteria imposed by the free platform (pp. 62, 66)
	One-shot request at first; later a tagged response library; reclaiming required reading code (pp. 37–45)

	D3 Model involvement
	No AI in making; no model in product
	AI coding assistants in making; speech recognition, synthesis and small intent models in product

	D4 Lifecycle
	Version α, classroom testing, source on request (pp. 60–61, 69)
	Four versions; “just enough AI” as a design criterion (pp. 55–63)


On a simple view, the 2026 case is the more autonomous because the makers needed no programmer. On the agency dimension, both sit at position 2, and the AI-assisted one was at greater risk of losing decision rights: the 2016 executor implemented the teacher’s rules, whereas the 2026 executor made choices of its own until the makers learned to inspect them. On specification, the 2016 rules existed before any code was written, whereas in 2026 specification was largely recovered after the fact. What sustained the tool also differs: a programmer partnership in 2016, the makers’ growing ability to read code in 2026. The 2016 case sits at the edge of the construct, since its feedback responds to the teacher’s scoring of a presentation and not to anything the learner enters.
[bookmark: research-agenda-four-propositions]7. Research agenda: four propositions
Table 4 pairs four propositions with designs that could show them to be wrong.
Table 4
Propositions for Research and Designs for Testing Them
	Proposition
	Test

	P1 Continuity. AI-assisted coding widens who can build a tool but does not change the kinds of pedagogical decision that building requires.
	Compare design decisions in AI-assisted and non-AI cases through document analysis and think-aloud protocols.

	P2 Bounded democratisation. AI narrows the gap between teachers with and without technical backgrounds when producing a first working tool, but not when verifying and repairing it.
	Intervention comparing teachers by technical background, with separate first-build and repair tasks.

	P3 Specification. The quality of a teacher’s specification predicts the independently rated quality of the resulting tool better than programming background does.
	Analyse prompts or specifications against blind ratings of artefact quality.

	P4 Lifecycle. Teacher-developed tools are abandoned mainly for reasons of platform, people and institutional fit rather than pedagogical quality.
	Follow a cohort of tools for 12–24 months, recording use, maintenance and reasons for discontinuation.


If what AI changes is the executor and not the decisions, research on AI literacy for teachers should give at least as much attention to specifying and verifying behaviour as to operating AI tools.
[bookmark: limitations-and-conclusion]8. Limitations and conclusion
The framework comes from an evidence map coded by a single author after classification, and it has not been validated. Five of the 26 reports read closely from the map were available only as abstracts. Comparison cases in other languages (German, French, Spanish, Chinese and Cantonese) and one mathematics tool (Song et al., 2026) are cited as illustrations and excluded from the counts on English language teaching. Five of the closely read AI-era studies are set in South Korea (Jo, 2026; Kim, 2025; Kim et al., 2026; Lee, 2026; Shin et al., 2026), which limits generalisation. Lifecycle depends most on incidental reporting and should be treated as proposed until studies follow tools over time.
The search strings have known gaps. They contain no terms such as “no-code”, “chatbot”, “GPT” or “prompt”, so AI-era studies that describe building only in those words may be missing. “No-code” was tested and dropped because Semantic Scholar reduced it to “code”, returning 3,974 records of which 43 matched all three concept blocks. Four other tested terms (Appendix A) raised the OpenAlex count from 87 to 118 and were not adopted. Shin et al. (2026), a no-code study, was retrieved because its metadata also contain “vibe coding” and “app development”, and the two works added while checking sources were not retrieved at all; Song et al. (2026), for example, contains no language-education term. The map therefore probably under-represents recent work.
What separates the two opening cases is less whether anyone could program than where decisions about the tool’s behaviour were made and what sustained the tool afterwards. Frameworks of AI competence for teachers, such as UNESCO’s (Miao & Cukurova, 2024), set out what teachers need to understand, evaluate and teach with AI. The framework proposed here adds that teachers’ agency also depends on what they decide about the tools they build and whether those tools last. Shared terms for describing cases are a precondition for accumulating knowledge about a practice older than the technology now drawing attention to it (Otto, 2010).
[bookmark: declaration-on-the-use-of-ai]Declaration on the use of AI
The author used generative AI in preparing this manuscript and disclose that use in line with the GAIDeT taxonomy (Suchikova et al., 2025). Claude (Opus 5.5) was used for language editing of text that the author had already written, covering grammar, punctuation, sentence-level clarity, and consistency of style. Editing was applied at sentence and paragraph level to passages the author had drafted. AI was not used to draft new arguments or sections, to produce the framework or any of its components, to write the descriptions of those components, or to construct tables or their contents.
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[bookmark: appendix-a.-search-strings]Appendix A. Search strings
All strings combine three concept blocks with AND: tool creation, teachers, and English or foreign-language education. Search fields: title and abstract (OpenAlex, Semantic Scholar); ERIC default metadata fields; DOAJ article metadata; title, abstract and keywords (Scopus); Topic, including Keywords Plus (Web of Science).
A1. OpenAlex (title_and_abstract.search; publication dates 2010-01-01 to 2026-10-01)
("app development" OR "application development" OR "software development" OR "game development" OR "end-user development" OR "end-user programming" OR "authoring tool" OR "authoring tools" OR "vibe coding" OR "low-code") AND ("teacher" OR "teachers" OR "educator" OR "educators" OR "instructor" OR "instructors") AND ("English as a foreign language" OR "EFL" OR "English as a second language" OR "ESL" OR "English language teaching" OR "ELT" OR "TESOL" OR "English teacher" OR "English teachers" OR "foreign language" OR "second language")
A2. Semantic Scholar (bulk search endpoint; year=2010-2026)
("app development" | "application development" | "software development" | "game development" | "end-user development" | "end-user programming" | "authoring tool" | "authoring tools" | "vibe coding" | "low-code") + ("teacher" | "teachers" | "educator" | "educators" | "instructor" | "instructors") + ("English as a foreign language" | "EFL" | "English as a second language" | "ESL" | "English language teaching" | "ELT" | "TESOL" | "English teacher" | "English teachers" | "foreign language" | "second language")
A3. ERIC
("app development" OR "application development" OR "software development" OR "game development" OR "end-user development" OR "end-user programming" OR "authoring tool" OR "authoring tools" OR "vibe coding" OR "low-code") AND ("teacher" OR "teachers" OR "educator" OR "educators" OR "instructor" OR "instructors") AND ("English as a foreign language" OR "EFL" OR "English as a second language" OR "ESL" OR "English language teaching" OR "ELT" OR "TESOL" OR "English teacher" OR "English teachers" OR "foreign language" OR "second language") AND publicationdateyear:[2010 TO 2026]
A4. DOAJ
("app development" OR "application development" OR "software development" OR "game development" OR "end-user development" OR "end-user programming" OR "authoring tool" OR "authoring tools" OR "vibe coding" OR "low-code") AND ("teacher" OR "teachers" OR "educator" OR "educators" OR "instructor" OR "instructors") AND ("English as a foreign language" OR "EFL" OR "English as a second language" OR "ESL" OR "English language teaching" OR "ELT" OR "TESOL" OR "English teacher" OR "English teachers" OR "foreign language" OR "second language") AND bibjson.year:[2010 TO 2026]
A5. Scopus
TITLE-ABS-KEY("app development" OR "application development" OR "software development" OR "game development" OR "end-user development" OR "end-user programming" OR "authoring tool" OR "authoring tools" OR "vibe coding" OR "low-code") AND TITLE-ABS-KEY("teacher" OR "teachers" OR "educator" OR "educators" OR "instructor" OR "instructors") AND TITLE-ABS-KEY("English as a foreign language" OR "EFL" OR "English as a second language" OR "ESL" OR "English language teaching" OR "ELT" OR "TESOL" OR "English teacher" OR "English teachers" OR "foreign language" OR "second language") AND PUBYEAR > 2009 AND PUBYEAR < 2027
A6. Web of Science Core Collection
TS=("app development" OR "application development" OR "software development" OR "game development" OR "end-user development" OR "end-user programming" OR "authoring tool" OR "authoring tools" OR "vibe coding" OR "low-code") AND TS=("teacher" OR "teachers" OR "educator" OR "educators" OR "instructor" OR "instructors") AND TS=("English as a foreign language" OR "EFL" OR "English as a second language" OR "ESL" OR "English language teaching" OR "ELT" OR "TESOL" OR "English teacher" OR "English teachers" OR "foreign language" OR "second language") AND PY=2010-2026
Candidate terms tested and not adopted. “no-code” (see Section 8); “teachers as designers”, “teacher design”, “chatbot development” and “AI-assisted programming” (together raised the OpenAlex count from 87 to 118).
image4.png
2 3 4 5
Teacher decides Teacher decides, Researcher-led Logic inside Input only
and builds other builds co-design a template (outside construct)

Otto (2010), early yearst O
Otto (2010), from mid-1980st
Chen (2011)
Lindaman & Nolan (2015)t
Uehara & Martinez Noriega (2016
lvic & Jakopec (2016
Matveeva & Makar (2020
Belda-Medina (2022
Belda-Medina & Calvo-Ferrer (2022
da Silva (2022 Before Nov 2022 X
Bemns et al. (2023}t E) __________________ After Nov2022
Qi & Qiu (2024)
Mgarch et al. (2025), EssayCritic X
Mgarch et al. (2025), chatbotf
Yawan et al. (2025
Alimova et al. (2025
2025
Kim (2025
Kim et al. (2026
Eika & Sandnes (2026
Song et al. (2026)T
Chen et al. (2026), versions 2—4t
Chen et al. (2026), version 1t
Keller & Brucker-Kley (2026)t O
Summer et al. (2026), case 1 O

>>p> BV

S SN SN SN N N

Fraser et al.

(
(
(
(

S SN SN SN N N

o 0 B B BN

O Teacher B Al assistant X  Research team
Who carries out the decisions
A Human partner <> Platform template

T Not English language teaching (comparison case).
Arrows: position changed over the project (Otto, 2010: from coding alone to working with programmers;
Chen et al., 2026: version 1 decisions taken by the Al, later reclaimed).




image1.png
Records after normalisation and deduplication
(six sources, 2010-2026) n = 146

Research reports n =128

Title/abstract coding against the construct

Not research reports n =18
(proceedings volumes, editorials,
book-level records)

A 4 A 4 A 4
Candidates n =46 Contrast cases n =23
(37 on English, (tools made for teachers, QOutside scope n =59
9 on other languages) co-design, reviews)
Read closely from the map n = 26 P Found while checking
(21 full text - 5 abstract only) h sources n = 2 (full text)
Coding of the 21 full texts from the map
v v v v
Within the : Outside the Feature article
Borderline
construct _ construct (no case)
_ n=11 _ _
n=>5 n=4 n=1

Borderline: maker—learner relation or response logic not reported in the full text.
Abstract-only reports and the two works found while checking sources are cited but not counted here.




image2.png
Number of reports on English language teaching

50

40

30

20

D All research reports . Candidate reports

41
39
29
v
2010-2017 2018-2022 2023-2026
(24% candidates) (28% candidates) (46% candidates)

Percentages: candidate reports as a share of all research reports on English language teaching in the period.




image3.png
Context descriptors: setting (pre-service course - in-service own class - research project) - target language - educational level

D1 Agency of making

Who decides the behaviour?
Who carries it out?

Five positions: teacher decides and builds - teacher
decides, other (person or Al) builds - researcher-led
co-design - logic inside a template - input only

D2 Specification capability

How does pedagogical intent
become executable behaviour?

Decompose - express (code, blocks,
decision tree, data schema, prompt) -
verify - reclaim implicit decisions

Teacher-developed
interactive artefact
(behaviour responds
to learner input)

D4 Artefact lifecycle

What happens to the tool
after it is built?

Single use — iterated — shared —
institutionalised or abandoned
Threats: platform - people - institution

D3 Model involvement

Where does Al take part?

Al in making (yes/no) x
model-based component in product (yes/no)
— four cells (Table 2)





