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Prologue

This reflection report accompanies the dissertation Polyglot Learning in the Al Era — Design
and Testing of an AI-Guided Simultaneous Learning Programme for the Acquisition of Related
Languages and the learning book developed alongside it. These three documents were
originally conceived as an integrated set. The dissertation develops and substantiates the
learning concept, the learning book operationalises that concept and also functions as a research
instrument, while this report reconstructs the role of generative Al in the development of both.

The project later acquired a second context. Following the development of this study, the
broader research programme Al-driven Knowledge Production emerged, comprising five
dissertations that examine, from different disciplinary perspectives, what the use of generative
Al means for knowledge production. The study described here was historically the first of these.
Its place within the pentalogy is therefore retrospective: the project was not designed within
that overarching architecture, but it did contribute to its subsequent emergence.

That historical difference is relevant to this report. In this first project, the use of Al was initially
highly exploratory. ChatGPT was used for theoretical exploration, structuring, text generation
and revision. Claude was later employed, among other things, for production, verification and
critical review. The working method became more precise as the project progressed. Problems
involving context retention, source use, large-scale production and the reliability of generated
exercise material necessitated increasingly strict delineation of tasks and responsibilities. Many
principles that could be specified in advance in later projects had to be developed here in the
course of the work itself.

The production of the learning book in particular proved more time-consuming and technically
recalcitrant than the conceptual development of the dissertation. Generating large quantities of
semantically controlled exercise material, maintaining interlingual equivalence and configuring
the supporting applications required repeated revisions of the production architecture. These
activities were necessary to make the study empirically executable, but required a different kind
of effort from the theoretical and methodological development of the research. Partly for this
reason, the other studies within the later pentalogy were temporarily given priority.

The current version of the dissertation therefore occupies an unusual intermediate position. The
empirical learning programme has not yet been carried out and the learning book has not yet
been fully completed; in that sense, the study is unmistakably unfinished. Conceptually,
however, the position is different. The research questions, theoretical positioning,
methodological architecture and measurement instrument have largely been developed, and
possible patterns in the future outcomes have been considered in advance. What remains is
principally the implementation through which the central claims concerning language
acquisition must ultimately be tested.

With due modesty, this recalls the distinction evoked by Schubert’s Unfinished Symphony
between a work that is not complete and one that has not yet acquired a recognisable form. The
comparison concerns, of course, not artistic merit but that distinction alone. This study is not
yet empirically complete, but it has acquired a clear conceptual form. At the same time, the path
towards that form itself proved to generate research material. The primary empirical question



concerning language acquisition remains open; meanwhile, the development of the dissertation
and, above all, the learning book has already produced a substantial case for the analysis of Al-
driven knowledge production.

The project therefore has two different states of completion. As an auto-ethnographic study of
language acquisition, it still awaits its decisive phase, in which the researcher will actually
undertake the learning programme that has been designed. As a case of Al-driven knowledge
production, by contrast, the development process has already yielded considerable analytical
insight into theoretical synthesis, design, critique, source use and the production of tightly
specified artefacts. This difference does not diminish the empirical incompleteness of the study,
but it does explain why it is useful to document and temporarily freeze this intermediate state.
Once the learning book and learning programme have been completed, it will become possible
to determine whether the original language-acquisition design also withstands empirical testing.

Dr. R. Schimmel

18 August 2026
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Chapter 1 —Mine and Thine

Anyone reading this dissertation is reading a text written entirely by generative Al. This is not
an incidental feature of the production process, but a constitutive element of the experiment.
The human researcher formulated prompts, set requirements, selected, corrected, rejected and
commissioned rewrites, but did not write the dissertation text himself. That task was delegated
to Al

This immediately raises the question of how intellectual labour is divided. Full delegation of
text production does not, after all, mean that the research itself has also been delegated to a
language model. Who determines the object of research, formulates the problem, evaluates
theoretical alternatives, chooses a research design, verifies sources and ultimately decides
which line of reasoning is included in the dissertation? In this project, these functions remained
with the human researcher. Al generated the text; the human curated the process through which
that text came into being.

This division of labour applies to all the dissertations within the subsequently developed
pentalogy Al-driven Knowledge Production. One of its overarching aims is precisely to
investigate and demonstrate whether academically defensible dissertations can be written
entirely by Al when the human contribution is shifted away from writing itself towards problem
formulation, process design, selection, verification and ultimate responsibility. The present
study was historically the first project in which this working method emerged. The pentalogy
did not yet exist, nor had the division of labour between human and Al been formalised in
advance. It developed over the course of the project.

The comparison with an architect and a contractor, which emerged during the project, therefore
remains useful. The architect determines what kind of building is required, what it must be
capable of, which requirements it must meet and whether the completed structure is acceptable.
The contractor constructs the building. In this study, the human curator designed the research
and determined its functional and scientific requirements; Al generated the text in which that
design was worked out. The metaphor is not complete. A language model did not restrict itself
to execution. It also produced alternatives, identified possible connections, proposed structures
and, when asked, could criticise material produced earlier. Such contributions entered the
research only after the curator had determined that they were relevant and defensible.

The original idea for the study did not come from a language model. The proposition that the
simultaneous acquisition of related languages might be accelerated through pattern recognition,
interlingual comparison and Al support was introduced by the researcher. The same applies to
the selection of Spanish, Italian and Portuguese, the decision not to take explicit grammar
instruction as the starting point, and the decision to develop the learning programme both as an
instructional design and as an empirical instrument. Al subsequently played an important role
in exploring and elaborating the consequences of those choices.

From the outset, that role was more varied than text generation alone. ChatGPT functioned,
sequentially and sometimes simultaneously, as a source of knowledge for initial explorations,
a discussion partner in conceptual development, a generator of research structures, a writer of
paragraphs and chapters, a producer of alternative formulations and an instrument for revision.



During the development of the learning book, further functions were added: instructional design
tool, generator of lexicons, example sentences and exercises, and support in configuring the
research instrumentation. Claude was introduced later, initially for production tasks and
subsequently also for independent criticism of the dissertation. ChatGPT could process
Claude’s criticism; in other projects, the direction proved reversible. These functions were
therefore not intrinsically tied to a particular model, but could be assigned by the curator.

It is precisely this multiplicity of roles that makes this first project within the pentalogy
distinctive. In the later dissertations, the use of Al could be more clearly delimited on the basis
of experience already gained. Here, that division of labour still had to be discovered. Al was
simultaneously writer, discussion partner, critic, revision instrument, means of production,
means of verification, part of the learning design and, ultimately, one of the objects of
methodological reflection. The history of the project is therefore also a history of
differentiation: an initially rather general use of a language model was gradually divided into
increasingly specific functions.

The human role changed accordingly. As more production tasks were transferred to Al, curation
became more important. This involved more than choosing between alternative text versions.
The curator had to safeguard the research problem, maintain argumentative lines across separate
chats, assess theoretical proposals, identify inconsistencies, delimit tasks with increasing
precision and determine when generated text was sufficiently substantiated to be included.
When correction was required, the human intervention did not consist of rewriting the relevant
passage, but of instructing Al again until an acceptable text was produced. The distinction
between human curation and Al text production was thus maintained during revision as well.

The same distinction applies to the empirical component. A language model can formulate a
research design, discuss possible patterns in future data and propose analytical approaches, but
it cannot generate the empirical reality to which this auto-ethnographic study relates. The actual
learning experience, performance during the learning programme, recorded problems and
reflections on them will arise only when the experiment is carried out. Here, the human
researcher is not only the curator, but also the research participant and a source of empirical
data. Al may later assist in organising and analysing those data, but it cannot replace them.

The distinction between production and responsibility also proved necessary in the use of
literature. Al could suggest relevant authors, summarise theoretical positions and generate
references, but such output could not be accepted as a scientific source base without
verification. Responsibility for final source selection and verification therefore remained with
the researcher. This experience later led to a much stricter separation between generation and
verification.

The development of the learning book made this division of labour even more apparent. For the
language models used, writing academic prose proved relatively straightforward compared with
reliably producing large quantities of instructional material under simultaneous lexical,
semantic, grammatical and interlingual constraints. This was where the greatest problems arose.
The project therefore shifted from relatively free interaction with Al towards a production
process in which formats, micro-batches, verification procedures and model roles had to be
specified with increasing precision. The principal limitation proved not to lie in AI’s ability to
produce language, but in controlling that production when many requirements had to be
satisfied simultaneously.
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This gives the architect—contractor metaphor a second meaning. A contractor can construct a
building only when the design is sufficiently specified and when materials and execution are
controlled. As the structure becomes more complex, the need for specification increases.
Something similar became apparent in this project. AI’s capacity to generate text was evident
from the outset. The more difficult question was under what conditions that generative capacity
could be incorporated into a controllable scientific production process.

The central conclusion of this chapter is therefore not that Al was merely an aid to human
writing. That would misrepresent the nature of the experiment. AI wrote the dissertation. The
human contribution lay elsewhere: in conceiving the research, formulating its requirements,
directing the production process, assessing and verifying the results, and bearing scientific
responsibility. It is precisely this separation between writing and curation that forms not only
the point of departure for this project, but later also one of the central propositions of the
pentalogy of which it came to form part.
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Chapter 2 — Genesis of the Dissertation: Nine
Documented Developmental Phases

This chapter reconstructs the development of the dissertation from the initial substantive
explorations through to version 8. The reconstruction is based on nine preserved chat logs,
referred to here as X0 through X8. The first six are stored under the original Dutch titles
Polyglottisme en Linguistiek — deel 1 through deel 6; the final three separately document the
development of versions 6, 7 and 8. For forensic traceability, the table below retains the original
Dutch document titles, followed by English translations in parentheses.

The documents are extensive. The combined chat history is estimated to comprise more than
five thousand pages and includes, in addition to text production, explorations, rejected
proposals, corrections and digressions. The material is therefore useful as an audit trail, but not
as an accessible account of the process. This chapter reduces that history to the substantive
changes relevant to the development of the dissertation and to the division of roles between
curator and Al.

The production process was initially highly iterative. Paragraphs generally required several
rounds of generation, while coherence between individual sections had to be maintained by the
human curator. Precisely because this was the first dissertation in which this form of Al-driven
knowledge production was being tested, the working method itself also had to be developed
during the research. In retrospect, that learning curve is clearly visible. From the initial
explorations, approximately two months were required before a version had emerged that could
meaningfully be subjected to external critical review. In the later meta-dissertation A/-driven
Knowledge Production, by which time much of the curatorial method had already been
developed, a comparable stage could be reached in approximately two days. That difference
provides relevant context for the version history described below.

Dissertation

Chat log . Main development
version
X0 — Polyglottisme en Linguistiek — deel 1 . Concept development and
. LT Version 0 . .
(Polyglottism and Linguistics — Part 1) domain exploration
X1 = Polyglottisme en Linguistiek = deel 2 Version 1 Initial textual development

(Polyglottism and Linguistics — Part 2)

X2 — Polyglottisme en Linguistiek — deel 3

(Polyglottism and Linguistics — Part 3) Version 2 Academic structuring

X3 — Polyglottisme en Linguistiek — deel 4

Version 3 C lidati d refi t
(Polyglottism and Linguistics — Part 4) ersion onsolidation and retinemen

X4 — Polyglottisme en Linguistiek — deel 5

(Polyglottism and Linguistics — Part 5) Version 4 Instructional refinement
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Dissertation

Chat log version

Main development

X5 — Polyglottisme en Linguistiek — deel 6

(Polyglottism and Linguistics — Part 6) Version 5 Editorial completion

X6 — Totstandkoming versie 6 (Development of Synchronisation with the learning

Version 6) Version 6 book
X7 — Totstandkoming versie 7 (Development of Version 7 External Al review and theoretical
Version 7) deepening
X8 — Totstandkoming versie 8 (Development of . Conceptual consolidation and
) Version 8 . .
Version 8) professionalisation

§2.1 —X0: From Domain Exploration to Research Concept

Document X0 contains almost no dissertation text as yet. The first phase consisted of exploring
a field that was largely new to the researcher. Concepts from linguistics, theories of language
acquisition and the operation of language models were examined through dialogue with
ChatGPT. The model functioned primarily as an interactive source of knowledge: it provided
definitions, compared approaches and helped distinguish between, among other things,
phonology, morphology, syntax, semantics and pragmatics.

The interaction was initially unsystematic. Questions were repeated or reformulated when
answers were too general, too abstract or insufficiently relevant. It was during these
explorations that the central research concept emerged: the idea that human language
acquisition might be accelerated by designing a learning environment in which pattern
recognition, extensive input and comparison between related languages play a greater role than
explicit grammar instruction. This idea was introduced by the researcher and subsequently
confronted, with the aid of Al with existing theories.

During the same phase, the first contours of the research design emerged: simultaneous
acquisition of related languages, learning without explicit grammar instruction, a combination
of design-based research and auto-ethnography, and the use of Al as part of the learning design.
GPT generated possible structures and formulations for the research; the curator selected and
constrained them. X0 therefore documents not the production of a dissertation, but the transition
from broad curiosity to a delimited research problem.

§2.2 — X1: Initial Text Production

In X1, the actual production of dissertation text began. The ideas developed earlier were
translated into sections on theoretical principles, methodology, Al tools and the intended
learning design. This phase was still relatively inefficient. Initial generations were regularly too
general, too extensive or insufficiently academic in formulation and had to be revised several
times.
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At the same time, the manner of prompting changed. General instructions gradually gave way
to specifications concerning subject matter, length, theoretical framework and desired style.
This produced an initial practical lesson about curating Al output: the quality of generated text
was strongly influenced by the precision with which the task had been delimited in advance.

It also became apparent that local text quality and overall document quality presented different
problems. GPT could produce useful individual paragraphs, but did not independently possess
the overview required to connect them into a single argumentative whole. The first version
therefore consisted of textual building blocks whose ordering and interconnections had to be
monitored by the curator.

§2.3 — X2: Academic Structuring

X2 focused on transforming this initial collection of text into a recognisably academic
dissertation. The theoretical framework was developed more systematically around language
acquisition, polyglottism, transfer, metalinguistic awareness and the potential role of Al. Usage-
based learning and authors such as Tomasello, Ellis and Krashen were given a more explicit
position.

The requirements imposed on Al output changed accordingly. Text had not only to sound
plausible, but also to be theoretically positioned and supported by references to the literature.
This also brought to light a problem that would later become considerably more important:
generated references and interpretations could be plausible without having been verified. At
this stage, that limitation was not yet addressed systematically.

Terminological consistency also proved difficult to maintain when individual paragraphs were
generated in separate interactions. The curator therefore had to specify with increasing
explicitness which concepts were to be used and in what sense. A more or less fixed working
cycle emerged: structuring, generating, assessing, correcting and regenerating. Version 2 thus
marks the transition from text production to controlled academic composition.

§2.4 — X3: Consolidation and Refinement

In X3, the emphasis shifted from expansion to consistency. The overall structure had by then
become sufficiently stable for paragraphs to be aligned with one another at a more detailed
level. Terminology was harmonised, internal cross-references were introduced and theoretical
concepts had to remain consistent with definitions adopted earlier in the text.

Interaction with GPT therefore became more specific. Rather than asking the model to generate
entirely new paragraphs, it was increasingly used for delimited revisions: aligning a passage
with an earlier argument, formulating a transition or clarifying a concept without reintroducing
the entire context. This phase made it more apparent that Al was well suited to local textual
revision, while document-wide coherence still had to be actively organised by the curator.
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Version 3 thus constituted the first relatively stable academic composition. The quantity of new
text was no longer the principal measure of progress; managing coherence had become the more
important criterion.

§2.5 —X4: From Theoretical Design to Instructional Operationalisation

X4 shifted the focus towards the practical elaboration of the learning concept. The research
required not only a theoretical argument, but also an executable learning programme. GPT was
therefore used to design weekly schedules, exercises, example sentences, reflection questions
and preliminary word selections.

During this phase, the structure comprising a preparatory Week 0 followed by subsequent
learning phases emerged. The first forms of the interlingual approach that would later be
developed further also became visible. The model could generate large quantities of
instructional material in a short period of time, but its quality varied, and the level of difficulty
did not automatically correspond to the position of an exercise within the curriculum. The
curator had to select content, introduce appropriate progression and verify whether the material
genuinely corresponded to the underlying design principles.

It became clear for the first time at this point that generating an academic exposition and
producing large quantities of systematically organised instructional material are fundamentally
different tasks for Al. This problem would become increasingly central as the learning book
was developed further.

§2.6 — X5: Editorial Completion of the First Development Cycle

In X5, the dissertation was treated as a coherent whole for the first time. The chapter structure
was largely in place, and attention shifted towards editorial quality, internal cross-references,
literature, terminology and the alignment between conclusions and the preceding analyses.

GPT was used primarily as a revision instrument. Transitions were sharpened, conclusions
revised and sections checked for consistency with one another. An attempt was also made to
compare in-text references with the bibliography. This verification was not yet fully systematic:
not every source mentioned in the text was externally verified.

Version 5 thus concluded the first development cycle. A complete draft dissertation had
emerged from what had initially been an almost unstructured exploration of the domain. At the
same time, it became apparent that a theoretically and textually coherent design was not the
same as an empirically executable study. For that, the learning book, which had meanwhile
been developed in parallel, had to be connected much more precisely to the dissertation.
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§2.7 — X6: Synchronisation with the Learning Book

Version 6 therefore marked an important substantive transition. By this stage, the learning book
had been developed sufficiently to function as a concrete operationalisation of the research. The
dissertation and the learning book subsequently had to be systematically aligned.

The earlier broad hypotheses were replaced by three empirical subquestions: attainment of A2
level within the accelerated programme, the contribution of metalinguistic awareness, and the
potentially accelerating effect of structural relatedness between languages. These questions
corresponded directly to the data that were to be collected through the learning book.

The interlingual strategies M, F, G, S, T, D, W and Z also acquired a more prominent position.
Theory, learning activities and the intended analysis were thereby linked more closely. Chapter
5 was regenerated to show how the future empirical data could be analysed in relation to the
three subquestions. Because the learning programme had not yet been carried out, this was a
model-based and partly synthetic elaboration rather than a presentation of empirical results.

Version 6 changed the character of the dissertation. It no longer stood apart from its
instructional application, but became part of the three-part whole comprising dissertation,
learning book and reflection report. At the same time, this synchronisation revealed how
difficult cross-document consistency was for a language model: the curator had continually to
verify whether design, text and instrumentation genuinely corresponded.

§2.8 — X7: External Al Review and Theoretical Deepening

After version 6, Claude was employed as an external reviewer. The purpose was not text
production, but critical assessment of the academic standard. Among other things, this review
exposed an insufficiently developed tension between Krashen’s input-based approach and Skill
Acquisition Theory. Concepts such as metalinguistic awareness and Al literacy were also
judged to be insufficiently developed, and it was noted that the literature too often functioned
as support for existing claims rather than as a source of theoretical confrontation.

The criticism was subsequently processed through ChatGPT. This gave rise to a new working
method: rather than rewriting entire chapters, specific annotations and revision instructions
were formulated for individual passages. This restriction proved necessary because general
revision requests regularly resulted in more extensive changes than intended.

The division of roles between the systems was functional: Claude acted as reviewer, ChatGPT
as text producer, and the human curator decided which criticisms to accept and how they should
be incorporated. In later projects, these roles proved reversible. The principal methodological
lesson was therefore not that one model was intrinsically more critical and the other intrinsically
more creative, but that independent Al systems can fulfil different functions when their tasks
are explicitly separated.

Version 7 was the first version to be systematically subjected to external criticism and thus
marked the transition from internal construction to explicit quality assessment.

16



§2.9 — X8: Distance, Conceptual Consolidation and Professionalisation

Version 8 emerged after a period in which no direct work was undertaken on the dissertation.
During a stay in Spain, however, discussions took place about language, Latin, evolution and
the role of Al. Afterwards, useful elements from those discussions were collected in a separate
document and assessed for possible integration. This working method differed from earlier
phases: Al was used here not primarily to produce new chapters, but to organise previously
developed ideas and identify possibilities for integration.

Some of the more reflective material was placed outside the core argument in a prologue and
epilogue. This allowed the dissertation to be broadened conceptually without further burdening
the theoretical and methodological argument.

Chapter 2 was expanded to include language aptitude as a relevant factor in an auto-
ethnographic n=1 study, as well as a stronger computational and typological argument for the
selection of Spanish, Italian and Portuguese. The initially largely intuitive choice of three
closely related Romance languages was thereby given a more explicit theoretical justification.

Chapter 3 was also sharpened once more. Design decisions had to be systematically traceable
to theoretical principles, while terminology was standardised using a harmonisation list. The
instructional architecture thereby acquired a more explicit scientific justification.

Finally, the empirical phase was anticipated by modelling several possible outcome patterns.
These scenarios had no empirical status, but served to make visible in advance which patterns
might emerge from the future study and which interpretations could then be defensible. This
reduced the risk that theoretical interpretation would subsequently be adjusted solely to the
outcomes actually observed.

Version 8 is therefore not a completed empirical dissertation, but it is a conceptually and
methodologically mature research design. Empirical implementation may still alter the
conclusions, but it need not require a redesign of the study’s core architecture.

§2.10 — From Learning to Work with Al to a Reproducible Curation
Process

The nine developmental phases reveal two processes unfolding simultaneously. The first
concerns the dissertation itself: an initial idea developed, through theoretical structuring,
instructional operationalisation, methodological integration and external criticism, into the
current version 8. The second concerns the manner in which Al was used for scientific
knowledge production.

In X0 and X1, this working method was still largely exploratory. The researcher was learning
both the new scientific domain and the possibilities and limitations of the language models
being used. From X2 through X5, a more controlled form of curation gradually emerged:
prompts became more specific, terminology was fixed, text production was divided into smaller
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units and document-wide coherence was explicitly monitored. From X6 onwards, this was
supplemented by alignment across multiple research products. X7 introduced independent Al
review and a separation of functions between models; X8 demonstrated that Al could also be
useful for organising and retrospectively integrating material developed earlier.

The time required is illustrative. In this first project, approximately two months were needed to
progress from open exploration to a dissertation that could seriously be subjected to external
review. In the much later meta-dissertation A/-driven Knowledge Production, approximately
two days were sufficient to reach a comparable stage. The comparison is not intended as a
measure of the intellectual difficulty of the two studies. Rather, it shows how much of the initial
effort concerned learning how to curate Al-driven knowledge production itself: task
delimitation, iteration, role allocation, quality control, context management and document
architecture. Once that knowledge was available, production speed increased substantially.

This makes the early version history methodologically relevant to the pentalogy that emerged
later. The working method that could be applied much more naturally in the subsequent four
dissertations arose in this first project largely through trial and error. The human contribution
did not shift towards writing the text personally, but towards increasingly precise curation of
Al-produced text.

Version 8§ provisionally marks the endpoint of that development. The dissertation is being
conceptually frozen in this form until the learning book has been completed and the empirical
programme can be carried out. The remaining work may still lead to changes in results,
conclusions and implications, but is not expected to require a comparable redevelopment of the
theoretical and methodological foundation.

The underlying chat logs remain available as documentation of the individual steps. Annex 1
additionally contains a technical audit of the relationship between the chat histories and
successive dissertation versions. Al was also used as a tool in the reconstruction presented in
this chapter; the selection, editorial processing and interpretation of that reconstruction fall
under the same human curation described in Chapter 1.
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Chapter 3 —The Development of the Learning Book

The development of the learning book is also documented in the original Al interactions. For
the first three versions, eight separate chat logs have been preserved, alongside the successive
learning-book files themselves. Unlike the dissertation, there is no simple one-to-one
relationship between a single chat log and a single new version. The construction of each
version of the learning book extended across several conversations in which design discussion,
generation of learning-book text, evaluation and revision alternated.

The relationship between the first three versions of the learning book and these chat logs was
subsequently verified separately. This verification considered not only substantive
correspondence between successive files. The chat logs also contain explicit generation
instructions, Al-generated learning-book text and literal markers of transitions between
versions. The provenance on which the reconstruction in this chapter is based can therefore be

summarised as follows.

Learning Version file Primary chat logs Direct provenance anchors
book version
V1 Leerboek Constructie werkboek deel In Part 1, the researcher asks: ‘Kun
Polyglottisme & ||1.docx (Construction of the je week 0 ook zo structureren als
Linguistiek Learning Book, Part 1.docx); week 1t/m 47’ (‘Can you structure
VO1.docx Constructie werkboek - deel Week 0 in the same way as Weeks 1
(Polyglottism & ||2.docx (Construction of the to 4?’), to which ChatGPT replies:
Linguistics Learning Book — Part 2.docx); ‘Zeker — dat kan uitstekend.’
Learning Book ||Constructie werkboek - deel (‘Certainly — that can be done very
V01.docx) 3.docx (Construction of the well.’) The log also contains direct
Learning Book — Part 3.docx) production of learning-book text,
including ‘Week O -- Startpakket
voor drietalige imprinting’ ("Week 0
— Starter Package for Trilingual
Imprinting’), as well as references to
the lexicon file used.
V2 Leerboek Constructie werkboek - deel The status of the version is already
Polyglottisme & ||4.docx (Construction of the explicit in the title of Part 6. In that
Linguistiek Learning Book — Part 4.docx); log, an earlier production process is
V02.docx Constructie werkboek - deel resumed with ‘Dit is waar we mee
(Polyglottism & ||5.docx (Construction of the bezig waren: “of je nu de eerste 5
Linguistics Learning Book — Part 5.docx); blokken wilt ontvangen met
Learning Book ||Constructie werkboek - deel 6 | |bijbehorende opdrachten en
V02.docx) (evaluatie versie 2).docx integratie?” = ja’ (‘This is where we
(Construction of the Learning left off: “whether you now want to
Book — Part 6 [Evaluation of receive the first five blocks with the
Version 2].docx) associated assignments and
integration?” = yes’), followed by
‘De eerste vijf thematische blokken
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Learning Version file Primary chat logs Direct provenance anchors
book version

uit Week 0 zijn nu zichtbaar.’ (‘The
first five thematic blocks from Week
0 are now visible.”)

V3 Leerboek Constructie werkboek - deel In Part 8, the transition is marked
Polyglottisme & ||7.docx (Construction of the literally by ‘Goed we gaan nu echt
Linguistiek Learning Book — Part 7.docx), beginnen met de constructie van
V03.docx Constructie werkboek - deel het leerboek, versie 3’ (‘Right, now
(Polyglottism & ||8.docx (Construction of the we are really going to start
Linguistics Learning Book — Part 8.docx) constructing the learning book,
Learning Book version 3’), to which ChatGPT
V03.docx) replies: ‘Helemaal klaar. We starten

met de constructie van het
leerboek, versie 3.” (‘All set. We are
starting the construction of the
learning book, version 3.”) Leerboek
Polyglottisme & Linguistiek VO3.docx
is then introduced, after which
ChatGPT announces: ‘Hieronder
volgt een volledig herschreven
versie.” (‘A fully rewritten version
follows below.”)

This reconstruction does not make every individual sentence in every version of the learning
book traceable to a single specific generation operation. The chat logs are too extensive for that,
and design and production are too closely intertwined. The provenance is nevertheless
sufficiently documented to establish that V1 was produced across chat sequences 1-3, V2
across 4-6 and V3 across 7-8, and that Al-generated learning-book text was actually produced
and revised within them.

Version 4 has a different status within this history. It is not a fourth complete reconstruction of
the learning book that can be linked in the same manner to a new sequence of chat logs. The
instructional architecture reached in version 3 remained largely intact. The next developmental
phase arose primarily because the learning content had to be produced at scale without losing
semantic parallelism, level of difficulty, interlingual comparability and other design
requirements in the process. The emphasis therefore shifted from designing the learning book
to designing the conditions under which Al could produce that learning book reliably.

The version history of the learning book can consequently be divided into two main phases. In
V1-V3, the instructional architecture was developed and stabilised. From V4 onwards, the
production architecture became central. The remainder of this chapter reconstructs both
developments and shows how problems encountered during actual production, in turn, fed back
into the learning design.
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§3.1 From Dissertation to Learning Book

The concept of Al-facilitated polyglot language acquisition developed in the dissertation rests
on several interrelated principles: the simultaneous acquisition of related languages, learning
through pattern recognition rather than explicit grammar instruction, the deliberate use of
interlingual transfer and metalinguistic reflection, and the use of Al as part of a learning
programme capable of being followed independently. The learning book had to translate these
theoretical principles into concrete learning behaviour.

From the outset, this gave the learning book a dual function. On the one hand, it was an
instructional instrument: the language learner was to use it to learn Spanish, Italian and
Portuguese. On the other hand, it was a research instrument. The exercises, reflection points,
output tasks and progress records were intended to generate the data through which it could
later be investigated what occurred during the learning process. Version 8 of the dissertation
describes this dual function explicitly: the learning book operationalises the design while
simultaneously functioning as an instrument for data collection.

This principle — learning book = learning instrument = data-collection instrument — became
the piece de résistance of the design. It had a far-reaching consequence. An error in the learning
book was not merely an instructional problem. If, for example, Spanish, Italian and Portuguese
example sentences were not genuinely semantically equivalent, this also altered the stimulus
presented to the language learner. A subsequently observed difference between the languages
could then no longer automatically be interpreted as transfer or interference. Design quality and
data quality thus became directly interconnected.

§3.2 The First Version: From Weekly Structure to Learning Environment

The first design discussions were still highly exploratory. They focused on finding a workable
weekly structure, suitable digital tools and a way of distributing a large lexicon across the
learning programme. The learning book had to be usable independently: not a manual for a
teacher, but the actual environment in which the language learner would carry out the
experiment.

This proved more difficult than initially assumed. A language model can readily produce a word
list, an example sentence or an exercise. A learning book, however, requires thousands of such
individual elements to remain mutually consistent. A word needed in Week 5 cannot
inadvertently require specialised grammar from Week 10. An exercise intended to make lexical
transfer visible must not simultaneously introduce an unfamiliar syntactic difficulty. And three
languages presented in parallel must not each describe a slightly different event or meaning.

The first version therefore primarily established the overall form. The weekly structure, the
initial ideas concerning the lexicon and scaffolding, and the role of external tools began to take
shape. A stable microcurriculum had not yet emerged. It was precisely during this phase that
the initial assumption — simply have Al generate the required material — proved too
optimistic. The problem lay not in the language model’s ability to produce individual
components, but in organising those components into a single coherent learning environment.
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§3.3 Version 2: The Learning Book Becomes a Micro curriculum

In the second version, attention shifted from the overall learning environment to the internal
organisation of the material. Week 0 acquired a distinct function, the lexicon was distributed
more systematically, and the idea of a microcurriculum emerged: specifying not only what was
to be learned in a particular week, but also in which blocks, through which types of exercises
and in what sequence.

The system of interlingual strategies also emerged during this phase. Morphological, phonetic
and graphic similarities, systematic suffix patterns, possibilities for transfer, divergences and
consonant shifts became not merely properties of the three languages, but points of leverage for
learning. The language learner was not supposed to discover similarities by chance, but to learn
to recognise them systematically.

The cloze exercise also acquired a central position. Initially, this appeared to be a relatively
simple technical format: present a sentence, omit one element and ask the learner to reconstruct
the missing element. In the polyglot design, however, the requirement proved considerably
more demanding. When the same exercise is presented side by side in three languages, not only
must the missing concepts correspond; the surrounding sentences must also be sufficiently
parallel for comparison to be meaningful.

A pattern thereby became visible that would continue to shape subsequent development. Every
instructional choice generated a production problem, while solving that production problem
often revealed a new design requirement. The learning book therefore did not develop linearly
from idea to implementation. Design and actual production increasingly began to correct one
another.

§3.4 Version 3: Stabilisation of the Instructional Architecture

In version 3, the instructional architecture of the learning book largely reached its stable form.
The sentence-structure strategy (Z) was elaborated into separate patterns, the later weeks were
refined and the weekly structure was further formalised. The system ultimately comprised eight
strategies: M, F, G, S, T, D, W and Z.

An important turning point had thereby been reached. The central question was no longer
primarily what kind of learning book should be created. The chapter structure, weekly structure,
principal learning mechanisms and linkage between the learning book and the research had
crystallised sufficiently to serve as the basis for further development.

This does not mean that version 3 was substantively complete. Many concrete learning items
still had to be produced and individual components could still be refined. But the problems that
subsequently became dominant were of a different nature. They concerned increasingly less the
architecture of the learning programme itself and increasingly more whether large quantities of
Al-generated content could actually comply with that architecture.

Version 3 therefore marks the transition from instructional design to production control.
Precisely because the architecture no longer had to be reinvented, version 4 could build largely
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on the existing learning book. The new developmental challenge lay beneath the visible
structure: designing a production process in which the established principles would remain
intact across hundreds and ultimately thousands of individual learning items.

§3.5 From Learning Design to a Production Problem

After version 3, the emphasis shifted from designing the learning book to producing the actual
learning content. On a small scale, Al could generate word lists, example sentences and
exercises without much difficulty. At larger volumes, however, it became apparent that
individually plausible items did not necessarily combine to form a usable learning object.

The trilingual example sentences made this particularly visible. A natural translation could
introduce a different syntactic structure; a richer context brought additional words with it; an
attempt to make a single target lemma more readily identifiable could make the sentence too
difficult for beginners. Small differences in meaning also emerged between Spanish, Italian and
Portuguese that would be acceptable in ordinary translation, but disrupted comparison between
the languages within this learning design.

A small problem involving the micro-context became exemplary. Sentences such as ‘is in the
document’ were grammatically correct but instructionally scarcely informative, because many
different words could fit the same context. Attempts to make the context more exclusive could
then easily produce cumbersome or unnatural formulations. This revealed that the design
criteria could not be optimised independently: greater semantic exclusivity could come at the
expense of simplicity, naturalness or interlingual parallelism.

These production problems changed the status of version 4. The issue was not a new learning
concept, but how the architecture already developed could be converted into stable learning
content at scale.

§3.6 Version 4: From Prompt to Production Architecture

The initial response to the production problems was to make the prompt increasingly precise.
Concepts were defined, exceptions added and quality criteria made more explicit. This helped,
but proved insufficient. A language model could explain a rule correctly and then violate it
shortly afterwards, while a local correction could readily introduce new deviations elsewhere.

Development therefore shifted away from ever more elaborate instructions towards a different
organisation of the production process. Source material was fixed, Spanish became the semantic
anchor, and Italian and Portuguese were derived from it serially. Production was divided into
small batches and explicit checkpoints were introduced for individual production steps. It was
also specified with increasing precision which properties were permitted to vary and which had
to remain constant.

Version 4 is therefore best understood as a controlled reconstruction of version 3. The chapter
and weekly structures remained largely intact; it was primarily the learning content and the
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manner in which it was produced that changed. Regeneration of material that was already usable
was avoided wherever possible, because every new generation could reintroduce semantic or
structural variation.

Week 0 was also more sharply delimited during this phase. Its primary function became lexical
imprinting of the core vocabulary and recognition of interlingual strategies. The role of Latin
also became narrower and more precise: not as a fourth language to be learned, but solely as a
useful etymological anchor where the relationship was transparent.

The technical elaboration of this production architecture, including micro-context, divergence
control, serial derivation and separate verification, is discussed in Chapter 5. For the version
history, the main point is that V4 did not emerge from a new instructional design, but from the
need to implement the existing design reproducibly.

§3.7 The Learning Book as a Stress Test of the Research Design

Throughout all these changes, the dual function of the learning book remained constant: it had
to serve both as a learning environment and as a research instrument. Production problems
therefore acquired a methodological significance that they would not necessarily have had in
ordinary teaching material.

If Spanish, Italian and Portuguese sentences did not genuinely describe the same event or state,
this altered not only the instructional quality but also the stimulus on which later observations
concerning transfer or interference would be based. The same applied to uncontrolled
differences in level of difficulty, syntax or supporting vocabulary. The quality of the learning
book therefore directly affected the interpretive possibilities of the future research data.

Concrete production thus functioned as a stress test of the theoretical design. Concepts such as
semantic equivalence, transfer, scaffolding and variation appeared relatively clear at the
theoretical level, but now had to be translated into hundreds of individual design decisions.
Where this could not be done unambiguously, it sometimes proved that not only the production
instruction but also the underlying design criterion had not yet been sufficiently operationalised.

The relationship between dissertation and learning book therefore did not run exclusively from
theory to application. Development acquired a cyclical character: theoretical principle —
learning design — concrete production — problem — refined design criterion — feedback into
methodology. In later dissertation versions, research questions and methodological
formulations were refined partly on the basis of this operationalisation.
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§3.8 Conclusion

The development of the learning book thus comprises two clearly distinct phases. In versions 1
through 3, the instructional architecture was constructed and stabilised. Version 4 focused
primarily on the question of how that architecture could be translated reliably into large
quantities of learning content.

The learning book was therefore more than a derivative product of the dissertation. Precisely
because it had to function simultaneously as a learning instrument and a data-collection
instrument, its concrete construction forced greater precision in design criteria that could still
remain implicit during the theoretical phase. The development of the learning book
consequently fed back into the dissertation and revealed which conditions were required to
make the research design genuinely executable.
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Chapter 4 — Al as Critical Reviewer and Verifier:
Separation of Functions in the Writing Process

A language model can not only produce text, but also criticise existing text. During the
development of this dissertation, that second function proved methodologically significant. As
the text grew in scope, problems became less confined to individual formulations. The relevant
questions increasingly concerned whether chapters were theoretically sufficiently sharp,
whether arguments genuinely connected, whether alternative explanations had been taken
seriously enough, and whether methodological choices could withstand critical scrutiny.

In the early developmental phases, production and criticism were organised largely within the
same interaction with ChatGPT. The curator had text generated, assessed the result and, where
necessary, requested revision or a critical rereading. This worked well for local revisions, but
provided little distance from the line of reasoning that had emerged within the same dialogue.
Producer, interlocutor and critic largely coincided.

From version 7 onwards, an explicit separation of functions was introduced. Claude was
presented with an existing draft dissertation and instructed to assess it as an external critic.
ChatGPT remained responsible for producing the text through which selected criticisms were
incorporated. The human curator determined which comments were relevant, what changes
should follow from them and whether the revised text was accepted.

This procedure did not constitute formal peer review. A language model is not an independent
academic peer, and its judgement does not have the status of external scholarly validation.
Functionally, however, Claude did perform part of the peer-review function: it was presented
with a completed intellectual product, searched for theoretical weaknesses, inconsistencies and
insufficiently developed alternatives, and did not have to defend the earlier design decisions
through which the text had been produced.

4.1 From Self-Revision to Organised Dissent

A model can revise its own text very effectively when it is clear what needs to be changed.
More difficult is the preceding question of which elements require renewed scrutiny in the first
place. A general instruction such as ‘look at this critically’ changes the task, but not necessarily
the perspective from which the earlier reasoning was constructed.

Using a second model created practical distance. Claude did not share the preceding dialogue
through which the text had been developed and was instead presented with the product as an
object of assessment. This allowed different questions to emerge from those raised within the
original production interaction.

In its review of version 6, for example, Claude identified an insufficiently developed tension
between Krashen’s input-based approach and Skill Acquisition Theory. It also judged
metalinguistic awareness and Al literacy to be insufficiently developed and noted that the
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literature was too often used to support existing claims where theoretical confrontation might
have been more productive. This criticism led to genuine theoretical deepening in version 7.

The value of a second Al therefore did not lie in any presumed intrinsic superiority of one model
over another. In later projects, the roles proved reversible. The relevant variable was the
assigned function: a system that had not participated in constructing the preceding text could
deliberately be used as a source of dissent.

4.2 Critical Review as an Al Function

This form of assessment differs fundamentally from error detection. A critic need not merely
determine whether a text is ‘correct’ or ‘incorrect’. The critic may also ask why a particular
theory is absent, whether an alternative has been taken sufficiently seriously, whether a concept
needs sharper delimitation, or whether a methodological choice genuinely follows from the
preceding argument.

It is precisely for this purpose that the generative character of a language model can be useful.
It can formulate alternative interpretations, construct counterarguments, identify missing
connections and examine existing choices from a different theoretical perspective. In this role,
generative freedom is not a problem but a functional part of the task.

The criticism itself need not automatically be correct. Some comments proved justified, others
too categorical or based on a different interpretation of the research. This did not make the
review worthless. Human peer review likewise does not consist of mechanically implementing
every comment received. The initial function of criticism is to expose a possible problem; it
must then be assessed whether that problem genuinely affects the research.

The human curator therefore retained a decisive role. This was not because the human reviewer
necessarily understood every substantive issue better than the language model, but because
responsibility for the research objective, its chosen scope and the final argument remained
human. AI could generate dissent; the curator determined what consequences, if any, should
follow from it.

4.3 Functional Differentiation between Critical Review and Verification

As the project developed, it became important to distinguish this critical-review function
sharply from another Al function that later became central to the production of the exercise
material: verification.

A critical reviewer is deliberately given room to manoeuvre. The reviewer may formulate new
objections, propose alternative theoretical connections and subject a text to pressure from
unexpected perspectives. The task is exploratory: to reveal what the author or producing system
may have overlooked.
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A verifier receives almost the opposite instruction. The criteria against which the product is to
be assessed have already been specified. The question is not what new criticism might be
conceivable, but whether a particular output demonstrably deviates from a predefined criterion.
In the later verification of the exercise material, the generative freedom of the verifier was
therefore deliberately constrained: no construction of new examples, findings had to be tied to
existing rows, and only deviations directly demonstrable from the supplied data were to be
reported.

The two roles can therefore be performed by the same type of language model, but they require
opposite task architectures:

critic: increase generative freedom in order to discover alternatives and weaknesses;
verifier: reduce generative freedom in order to assess compliance with predefined criteria.

This distinction proved more important during the project than the question of which particular
model was assigned to which task.

4.4 Criticism as Part of the Curation Process

The use of a second Al also changed the place of criticism within the production cycle.
Assessment was no longer merely an activity conducted at the end of a textual version, but
could be deliberately inserted as a distinct phase between production and revision:

production — independent criticism — curatorial selection — targeted revision.

Targeted revision proved more effective than a general instruction to ‘improve’ an entire
chapter. When ChatGPT was allowed to process all criticism simultaneously and with broad
discretion, more often changed than had been intended. Comments were therefore translated
into specific revision instructions for individual passages. Here too, the human contribution did
not consist of rewriting the text, but of deciding which criticism should lead to which revision
instruction.

This working method constituted an early form of what came to be described within the later
pentalogy as adversarial control: using Al not only to produce solutions, but deliberately to
challenge existing ones. Its value did not lie in guaranteeing correctness. It lay in systematically
organising intellectual dissent within a writing process that was itself largely Al-generated.

4.5 From Criticism of Text to Verification of Production

During the development of the learning book, Al-based control subsequently assumed a
different form. The task shifted from assessing a scholarly argument to producing hundreds of
individual learning items, each of which had to satisfy explicit linguistic and instructional
requirements.
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An open-ended critic was not sufficient for that purpose. A model might correctly observe that
an example sentence was unnatural or that a triplet appeared insufficiently parallel, but large-
scale quality control required a more reproducible assessment regime. Alongside the critic, a
separate verification function therefore emerged.

That development is examined further in the next chapter. The relevant distinction here is that
the two Al functions should not be conflated. In the dissertation, generative Al was used to
organise intellectual dissent. In the exercise material, Al was additionally used to assess output
against predefined criteria. The first function requires room to perceive something new; the
second requires constraints on what may count as a finding.

The experience of the writing process therefore did not lead to the conclusion that Al primarily
needs to be controlled by humans. It led to a different insight: production, criticism, verification
and curation are distinct functions, and they become more reliable when they are organised as
distinct functions.
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Chapter 5 — From Prompt to Production Protocol

The learning book forms the practical counterpart to the dissertation. It translates the theoretical
principles into a concrete learning programme and into exercise material through which
Spanish, Italian and Portuguese are presented simultaneously. The dissertation can specify the
requirements that this material must meet. That does not, however, bring the material itself into
existence. Someone — or, in this case, something — must produce hundreds of individual
learning items.

It was precisely here that a second design problem emerged. Formulating an instructional
principle is one thing; having a language model apply that principle consistently hundreds of
times is another.

The development of the exercise material therefore became a lengthy iterative process in its
own right. The resulting production and verification protocols appear strict and at times almost
bureaucratic. That form was not conceived in advance. It is the residue of a long series of
failures: each new rule corresponds, roughly speaking, to a degree of freedom that earlier
production showed a language model could exploit in an undesirable way.

5.1 A Good Instruction Does Not Yet Make a Good Production Process

In retrospect, the first production rules appear relatively simple. Spanish functioned as the
source sentence; Italian, Portuguese, Dutch and English were derived from it. Number, person,
tense and reflexivity had to correspond. Cognates were prioritised, clitics were excluded from
Week 0, and the number of permitted sentence templates was restricted. On paper, this appears
to settle a great deal. In practice, however, the model repeatedly found room between the rules.

A first problem was that simple is not the same as instructionally informative. A language
model can readily produce short Al sentences, but short sentences can be almost meaningless
as learning contexts. In practical testing with Gemini, for example, constructions appeared in
which a telephone lay on a table or an address was looked up on a map. The sentences were
simple and grammatically usable, but the target lemma could easily be replaced by numerous
other nouns. The user therefore explicitly pointed out the failure of the exclusive micro-context.
Gemini subsequently acknowledged that the prompt did prescribe a micro-context, but did not
sufficiently enforce that the context should actually distinguish the lemma.

This led to the replacement test: if the target lemma can be replaced by any other plausible
word and the sentence remains logical, the context is insufficiently exclusive. A qualitative
criterion was thereby converted into an operational test.

This development is characteristic of the process as a whole. The rules did not become
progressively longer because the instructional design itself became substantively more
complex. They became longer because concepts that appear self-evident to a human — the
same meaning, a clear context, a simple sentence — are insufficiently deterministic for a
generative system.
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5.2 From Parallel Generation to Serial Derivation

A second problem concerned the relationship between the three Romance languages. The
learning design depends precisely on comparability between Spanish, Italian and Portuguese.
Yet when a model independently produces a natural sentence for each language, small
differences readily arise: a different word choice here, a different syntactic construction there,
an additional nuance in Portuguese or a more natural synonym in Italian. In ordinary translation,
such differences are often entirely acceptable. Within this learning design, however, they can
disrupt the comparison.

The solution was simple in principle: the languages could no longer be treated as three parallel
generation tasks. First, a single Spanish anchor sentence had to be constructed. Italian and
Portuguese then had to be derived serially from that same sentence. In the later production rules,
this sequence is made explicit: first ES, then IT and PT, followed by NL and EN, and only then,
where appropriate, the Latin etymological anchor.

This also changed the criterion for good translation. Naturalness remained relevant, but was no
longer the overriding objective. For the Romance triplet, semantic parallelism was more
important. The three sentences had to describe the same event or state and, wherever possible,
preserve the same structure.

This is a small technical detail with considerable instructional significance. A conventional
translation system optimises each target language separately. This system instead optimises the
relationship between the languages.

5.3 The Difficulty of One Simple Sentence

The greatest difficulty arose around the micro-context. A learning sentence had to remain short,
use the present tense, contain only one event and place exactly one target lemma at its centre.
At the same time, the context had to be sufficiently specific to make the meaning of that lemma
visible. These requirements readily conflict.

Make the sentence too simple and it becomes generic. Make it more specific and additional
words are needed. Those additional words may themselves introduce new learning problems.
Add an abstract adjective to delimit the concept and the sentence may formally satisfy the
exclusivity requirement while becoming instructionally worse. During the development of the
rules, this latter phenomenon eventually acquired its own name: spot repair. The model repairs
one visible problem by adding local information and thereby creates a new problem elsewhere.

The production rules were therefore expanded to include an anti-spot-repair rule: if a context
can be made exclusive only by adding unnatural, specialised or abstract words, it is not the word
but the situation that must be changed. In a later formulation of the production rules, this was
expressed succinctly: if the sentence becomes ‘inhuman’ merely to satisfy the technical rules,
the chosen situation is wrong. Context design thereby became a design task in its own right.
The sentence was no longer merely packaging around the lemma. It became part of the learning
mechanism.
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5.4 Divergence as Learning Load

A similar problem arose from differences between the Romance languages. The original idea
was precisely to make similarities visible without concealing genuine differences. Strategy
codes were therefore developed to mark graphic, phonetic, morphological and systematic
relationships, opportunities for transfer and points of divergence.

Here too, however, an unexpected second-order problem emerged. A difficult target lemma
may still be readily learnable when the remainder of the sentence is transparent. But when
supporting words in the same sentence also diverge substantially between Spanish, Italian and
Portuguese, the learning load accumulates. The learner must then decode both the target lemma
and several different context words at the same time.

The later protocols therefore introduced the D-D block, or anti-stacking rule. A divergent target
lemma must not be surrounded by additional lexical divergences. In the eventually refined
formulation, this principle becomes broader: a sentence may contain no more than one point of
divergence; secondary and tertiary lemmas must not increase that divergence further.

This rule is also noteworthy because it does not follow directly from a general theory of
language acquisition. It emerged from the actual attempt to produce the material. Only during
generation did it become apparent that individually correct translations can collectively form a
poor learning object.

5.5 The Latin Anchor: Better Blank than Invented

The same pattern appeared on a smaller scale with Latin. The learning design uses Latin where
it can provide a transparent etymological anchor. A language model, however, contains enough
linguistic pattern knowledge to produce something Latin in almost every case. That is precisely
the problem. Early versions of the rules still assumed that the LAT field should be filled. Later,
the rule was reversed: Latin is included only when the derivation is correct, transparent and
directly useful. Otherwise, the field remains blank.

This revealed a more general production lesson: completeness is not always quality. With
generative systems, a field that must always be filled can itself become an invitation to
reconstruction or hallucination. A deliberately empty field may be epistemologically stronger
than a plausible-looking answer.

5.6 Separating Production from Verification

Initially, as many control mechanisms as possible were incorporated directly into the production
prompt. After generation, each row was to be checked for number, reflexivity, tense, semantics
and other properties. This appears efficient: the model immediately checks what it has just
produced.
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The experience described in the previous chapter resurfaced here, however. Production and
verification proved to be different tasks. Moreover, an increasingly elaborate production prompt
did not necessarily lead to better output. The model was being asked simultaneously to generate,
translate, classify, assign strategies, recognise exceptions and assess its own result.

A separate family of audit and verification prompts therefore emerged alongside the
production protocol. This development was not linear either. The first audit prompts requested
a broad assessment of grammatical inconsistencies, breaks in cognate relationships, semantic
drift and structural noise. The checks were then progressively separated and sharpened.
Separate audits appeared for number, reflexivity, tense, Latin, cognates, semantic drift and
focus failure. These were subsequently recombined into sequential corpus checks.

Notably, an increasingly sophisticated auditor did not necessarily prove to be a more reliable
auditor. The more interpretative freedom the prompt allowed, the greater the risk that the model
would construct plausible deviations. The eventual development therefore moved in the
opposite direction: not towards greater freedom of judgement, but towards less.

The later verification protocols are explicitly source-bound. No invented examples. No
reconstructions. No general conclusion without evidence. Every finding must be tied to a
specific row. In cases of doubt, no finding is reported. And zero errors is a valid outcome.

Production and verification thus acquired opposing architectures. The producer must still create
language within strict boundaries. The verifier must, as far as possible, be prevented from
creating anything new.

5.7 The Prompt as Specification

In retrospect, perhaps the most striking result is that the eventual production rules scarcely
resemble a conventional prompt. They are closer to specifications: a data structure, a fixed
production sequence, hard sentence constraints, rules governing micro-context, triplet integrity,
strategy coding, divergence, Latin, batch size and quality control. The final set requires
semantically parallel ES—IT-PT triplets, exclusive context, no more than one point of
divergence and strictly limited use of the Latin anchor.

This outcome should not be mistaken for the discovery of a universal recipe for Al-generated
language-learning material. The protocol was developed for a highly specific learning design,
a particular phase of that design and three closely related Romance languages. Its specificity is
itself part of the solution.

The process nevertheless reveals something more general about Al-driven design practice. A
prompt that seems entirely clear to a human does not necessarily constitute a reliable production
procedure for a generative model. Ambiguity lies not only in words such as ‘good’, ‘simple’ or
‘correct’. It also lies in the freedom to choose between several solutions that are each correct in
themselves. When hundreds of outputs must remain mutually comparable, that freedom
becomes a source of variance.

The development of the protocols was therefore largely a process of removing degrees of
freedom. First, it was determined which language would serve as the anchor. Then the order of
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derivation was specified. Next came the types of context that were and were not permitted, the
amount of divergence allowed within a row, the conditions under which Latin could be entered,
and ultimately even the claims that the verifier was permitted to make about the material
produced.

This makes the later versions of the prompts themselves a relevant outcome of the design
process. Not because they are elegant, but because every apparently superfluous rule records
the trace of a previously identified failure mode.

5.8 From Dissertation to Executability

This also brings the relationship between dissertation, learning book and this reflection report
into sharper focus. The dissertation provides the theoretical and methodological justification
for the learning design. The learning book operationalises that design in a concrete programme.
This reflection report shows how much design work lies hidden between those two steps.

On paper, a rule such as ‘use semantically equivalent triplets’ can be stated in a single sentence.
In production, it requires an entire architecture: a source language, serial derivation, micro-
context, lexical selection, divergence control, batch discipline and a separate verification layer.
The principal difficulty lay not in formulating the ideal, but in instructing generative systems
in such a way that they could approximate that ideal at scale.

The production of exercise material thereby also acquired an unexpected methodological
function. It served as a stress test of the learning design. Requirements that appeared
theoretically clear sometimes proved operationally ambiguous. Rules that were individually
sensible could produce unworkable sentences when combined. And solutions to one problem
could create new problems at another level.

The resulting product is therefore not merely a collection of exercise sentences. It is also a
production and verification protocol that makes visible the conditions that proved necessary for
producing such sentences responsibly with Al.

In a sense, what occurred at the macro level during the writing of the dissertation was repeated
here at the micro level. There too, a good instruction proved insufficient, output had to be
assessed continually, and responsibilities had progressively to be made explicit. With the
exercise material, however, that experience could be formalised further. What had still
depended largely on human curation and continuous dialogue in the dissertation was translated
here into a system of operational rules.

The development thus proceeds from prompt, through iteration, to protocol. Perhaps this is
ultimately the most concrete result of the struggle with the exercise material: not the discovery
of a magical formulation that suddenly makes a language model produce error-free output, but
the insight that responsible use of generative Al begins precisely when one stops hoping for
such a formulation.
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Chapter 6 — Source Verification

The use of academic sources presents a particular challenge in Al-driven knowledge
production, though not necessarily for the reason that first suggests itself. Generative Al proved
capable of identifying relevant authors and theories, connecting different strands of literature
and using them to construct a substantively coherent theoretical framework. At the same time,
this semantic coherence did not guarantee documentary precision. A passage may be
theoretically plausible even though the associated publication does not exist in the form cited,
conversely, an existing publication may come from exactly the right field of research yet still
be made to support a more specific claim than its actual content warrants.

Two distinct checks were therefore conducted on version 8 of the dissertation. The first
concerned bibliographic identity: does the cited publication exist as an identifiable document?
The second concerned the claim—source relationship: does an existing publication support the
specific theoretical or argumentative function for which it is used in the text?

During verification, it became clear that a binary distinction between correct and incorrect
source use was insufficient. Not every deviation is of the same kind and, more importantly, not
every application that extends beyond the original source constitutes an error. Design-oriented
research must be able to combine existing insights and transpose them to new research objects.
The relevant question therefore became not merely whether Al makes errors in source use, but
what kinds of connections it produces, where those connections break down, and where they
enable new knowledge production.

The complete bibliographic verification is presented in Appendix A. The chapter-specific
review of substantive source use is presented in Appendix B. This chapter focuses on what
those checks reveal about Al-driven knowledge production.

6.1 Source Verification as a Problem of Provenance

The verification process soon showed that three different issues had to be distinguished.

First, there is the publication itself: does the document listed in the bibliography exist? Second,
there is the substantive claim: does the publication actually contain what the text attributes to
it? Third, there is the new synthesis: does the research use an existing insight as a building block
for an inference or design construction that is not stated literally in the source?

Conventional source verification might appear to be concerned primarily with the first two
questions. For Al-driven knowledge production, the third proved indispensable. The
dissertation introduces a learning method that does not yet exist empirically in the form
described. No existing publication can therefore demonstrate that precisely this combination of
simultaneous language acquisition, interlingual comparison, Al support and pattern learning
without explicit grammar instruction works. The literature supplies the building blocks; the
research constructs a new design from them.
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This creates a principled distinction between documentary reproduction and generative
synthesis. Where the text attributes a specific finding to an existing author or publication, that
documentary relationship must be verifiable. Where existing insights are recognisably
combined into a new hypothesis or design construction, novelty is legitimate — provided that
it remains clear where the source ends and the researcher's own construction begins.

Source verification thus becomes more than error detection. It safeguards the provenance of
three different kinds of knowledge claim: what derives from an existing publication, what is
synthesised from multiple sources, and what is constructed within the research itself.

6.2 Bibliographic Verification: Results and Reconstruction

The main bibliography of version 8 contains sixty references. Of these, 52 could be identified
as existing publications without substantial difficulty. Eight entries — 13.3% — could not be
traced in the form in which they appeared in the bibliography.

|Bib|iographic outcome ||% HMeaning |
|Existing publication identifiable||86.7%HBib|iographic identity sufficiently preserved|
|Not traceable as cited ||13.3%HBib|iographic record incorrect |
[Total [60][200% | |

Taken in isolation, 13.3% is a substantial error rate. Yet the picture is notably less
straightforward than the conclusion that Al had simply ‘invented’ eight sources. Closer
reconstruction revealed recognisable elements of genuinely existing literature in almost all eight
untraceable references.

The 2011 entry naming Martin Maiden as the author of The Romance Languages, for example,
does not exist in that form. In the same year, however, Maiden was co-editor of The Cambridge
History of the Romance Languages, while the title The Romance Languages belongs to another
publication also used in the dissertation. In the case of Wang and Vasquez, the authors, year
and research domain are genuine, but they are attached to a non-existent title. The fictitious
publication attributed to Yilmaz and Granena closely resembles their actual research
programme on corrective feedback and language acquisition.

Other cases involve more complex blending. In the Lim, Choi and Lee reference, both names
and substantive elements resemble an existing study by Kim, Lee and Cho on student—Al
collaboration, while the article number cited belongs to yet another real publication. In the
Reynolds case, an actual researcher in digital language education appears to have been
combined with an existing Al-related article from the journal volume cited.

Scientifically, the status is unambiguous: a non-existent bibliographic record remains incorrect
even when it is possible retrospectively to reconstruct the existing elements from which it was
probably assembled. For analysing the production process, however, that reconstruction makes
an important difference. The error often appears to consist not of arbitrary fabrication but of
bibliographic recombination: author, topic, year, journal or part of a title is partially preserved,
while the resulting combination no longer corresponds to an existing document.
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The quantitative result should therefore be read at two levels. Bibliographically, 86.7% of the
records are directly traceable and 13.3% are incorrect. At the process level, reconstruction
additionally shows that most problematic cases retain a recognisable relationship with existing
knowledge. The failure may therefore lie not in the semantic orientation towards the research
field, but in attaching that knowledge to a specific document.

This distinction matters because it exposes a mechanism that disappears in a single error rate:
semantic knowledge and documentary identity can become partially decoupled in generative
Al

6.3 From Binary Checking to Classified Source Use

The second verification round focused on actual source use in the theoretically substantive
Chapters 1 to 3. It soon became apparent that not every source justified the same intensity of
scrutiny. A reference supporting an illustrative detail performs a different argumentative
function from a publication on which a central theoretical step depends.

Source use was therefore first classified by degree of argumentative dependence. Sources with
low dependence were distinguished from those with medium and high dependence. The latter
two categories in particular were then examined substantively for the precise relationship
between publication and claim.

|DependenceHFunction in the argument HConsequence for verification ‘
|Low HSupporting, illustrative or peripheral ”Primarily bibliographic verification ‘
|l\/|edium HSupports a relevant argumentative step ”Targeted claim—source verification‘
|High HSupports theory, method or a central inference”lntensive substantive verification ‘

This classification makes source verification scalable. It avoids both examining every reference
with equal intensity and allowing theoretically pivotal sources to disappear into a general
sample. Verification thereby becomes risk-based: the intensity of scrutiny follows the
epistemological weight of the source within the argument.

During substantive verification, the distinction between correct and incorrect also proved too
coarse. A source may demonstrably be used incorrectly, but a text may equally make a
legitimate theoretical move that simply goes beyond what any one source states literally. A
second classification therefore emerged, based on the type of deviation or extension involved.
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Category HCharacteristic HEpistemoIogicaI status

Bibliographic Existing bibliographic elements combine into a

L . Source error
recombination non-existent record

An existing relevant source is attributed a specific

S . Source error
finding it does not contain

Semantic substitution

Conceptual Related mechanisms are subsumed under an||Precision problem /
compression overly broad concept borderline case

An existing mechanism is applied to a new|Potentially legitimate

Domain extension . .
research object knowledge production

Retrospective source||A new synthesis is presented as though it already

. . . . _ Provenance problem
anchoring existed as an integrated whole in the literature P

This classification changed the meaning of source verification. A departure from what is stated
literally in a publication could no longer automatically be treated as an error. The question
became which epistemological operation the text was performing.

6.4 What the Classifications Reveal

Semantic substitution represents the clearest form of substantive source error. One example is
the use of Dewaele and Wei. The study clearly belongs within the relevant domain of
multilingualism, but the dissertation attributes to it effects on transfer, lexical recognition and
grammatical accessibility that it does not directly investigate. Precisely because the authors and
research domain are substantively appropriate, the error remains plausible. The broader
knowledge field effectively fills the evidential gap in the local claim.

Conceptual compression is subtler. The use of mere exposure in Chapter 2 brings together,
under one familiar term, phenomena that are well established in research on implicit, statistical
and usage-based learning but do not fully coincide with the classical mere-exposure effect. The
underlying theoretical idea need not therefore be wrong; rather, the taxonomy has been
compressed too far.

A related case occurs in the comparison between human language acquisition and LLMs in
Chapter 3. The functional similarity between human predictive language processing and the
predictive character of a language model is summarised there in the claim that both ‘learn
through next-token prediction’. The comparison points to a genuine similarity at the functional
level: context generates expectations about what follows linguistically. Yet the formulation
compresses two different explanatory levels. For an LLM, next-token prediction is an explicit
computational training principle; in humans, predictive processing forms part of a much broader
cognitive and linguistic system.

Domain extension has a different status. Gibson, for example, addresses cognitive load in
language processing. In the dissertation, that mechanism is applied to the parallel processing of
multiple languages. Lynch examines reflective noticing and self-correction, after which these
insights are connected to Al-facilitated feedback. The original publications do not investigate
these new applications directly, but the mechanism being transferred remains recognisable.
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Such extensions are not merely permissible in design-oriented research; they are often
necessary. The dissertation's system of interlingual strategies, for example, is not derived as a
complete system from the literature. Research on transfer, language relatedness and
metalinguistic awareness supplies the theoretical building blocks; the fixed system through
which these mechanisms are combined and operationalised within the learning programme is
an original design construction.

The same applies to scaffolding. Classical theory concerning the zone of proximal development
cannot contain empirical claims about generative language models. It can nevertheless provide
a theoretical mechanism that is transposed to a new technological context and made empirically
testable there.

The error arises only when such an original synthesis is retrospectively surrounded by sources
in a way that suggests that the complete new relationship already existed as such in the
literature. This is retrospective source anchoring. The problem lies not in constructing the new
connection, but in assigning it an incorrect provenance.

The classifications therefore contribute more than terminological refinement. They transform
binary source checking into an analysis of different forms of knowledge production:

source error — theoretical borderline case — legitimate new synthesis.

This distinction is crucial when generative Al is used not merely to summarise existing
knowledge, but also to construct new theoretical and design-oriented connections.

6.5 Recombination as Strength and Vulnerability

Taken together, the results of the bibliographic and substantive verification reveal a striking
asymmetry.

At the level of theoretical architecture, generative Al performs relatively strongly in this case.
The central strands of literature are largely relevant. Insights from usage-based learning, cross-
linguistic transfer, metalinguistic awareness, scaffolding, statistical learning and Romance-
language relatedness are brought together in a substantively recognisable way around a new
research object.

That combination constitutes a substantial part of the knowledge production itself. The learning
design is not taken from a single publication; it emerges through the combination of
mechanisms drawn from different research traditions.

The vulnerability lies mainly at another level: the transition from semantic plausibility to
documentary precision. Three recurring problems become visible there:

o the identity of a specific publication is not preserved exactly;

o arelevant publication is attributed a claim that extends beyond its actual content;

e anew synthesis is not sufficiently distinguished from what has already been established
in the literature.
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Strength and vulnerability therefore appear not to be separate properties of generative Al, but
two possible outcomes of the same recombinatory capacity. The system can productively
connect dispersed knowledge, but the same process can blur boundaries between authors,
documents, concepts and new inferences.

This also explains why erroneous references can appear so convincing. A wholly fictitious
author from an irrelevant field would be comparatively easy to detect. Much harder to identify
is a reference in which the author exists, the research area is correct and the attributed finding
sounds plausible, but the specific documentary combination lacks a real source.

The finding that 86.7% of the bibliographic records are directly traceable, while the remaining
13.3% largely contain recognisable components of existing literature, fits this pattern. It does
not support the image of a system that indiscriminately fabricates sources. Nor does it justify
trust without verification. It points to a more specific problem: Al can preserve semantic
coherence more reliably than documentary provenance.

6.6 An Asymmetrical Verification Architecture

The analysis suggests that source verification does not require the same degree of constraint in
every part of the process.

In theoretical synthesis, generative freedom is functional. A system must be able to compare
and combine mechanisms from different publications and transpose them to new research
questions. If every new connection were permitted only when it had already been stated
explicitly in the existing literature, design-oriented knowledge production would become
almost impossible.

For documentary attribution, the opposite applies. As soon as a text claims that a specific author
or publication contains a particular finding, generative freedom should be minimised. The
publication must be traceable and the claim demonstrably supported by the source.

New synthesis requires a third principle: not prohibition, but explicit marking. The text must
make visible when existing insights are being used as building blocks for a new theoretical
connection or design proposition. This produces an asymmetrical architecture:

|Function HDesired degree of freedom ||Contro| principle |

|Theoretica| synthesis ”Relatively open ||Conceptua| defensibility |

|Documentary attribution”Strongly constrained ||Bib|iographic and claim—source veriﬂcation|

|New design construction”Open, but explicitly marked”Transparent provenance |

The purpose of source verification is therefore not to prevent recombination, but to keep
recombination traceable. This avoids two opposing errors. Insufficient verification allows Al
to present its own inferences as findings from the literature. Excessively rigid verification, by
contrast, would reject every theoretical extension as soon as the precise new application had
not already been investigated empirically. In the first case, provenance disappears; in the
second, knowledge production does.
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6.7 Implications for Al-Driven Knowledge Production

The source verification of version 8 therefore produces a more differentiated picture than any
general classification of Al source use as either reliable or unreliable.

The limitation is empirically visible. Eight of the sixty bibliographic records do not exist in the
form cited. The substantive audit also reveals several instances of semantic substitution,
conceptual compression and unclear provenance. Without targeted verification, precisely these
kinds of errors can readily remain undetected because they are often substantively convincing.

At the same time, the audit also shows that theoretical knowledge production cannot be reduced
to these errors. Most bibliographic records are traceable, the central strands of literature are
largely relevant, and their combination into new design propositions constitutes a substantive
contribution of the research. The classification of source use further demonstrates that not every
move beyond the literal content of a source constitutes an error.

This also changes how Al-driven knowledge production should be assessed. The relevant
opposition is not between a ‘creative’ but unreliable Al on the one hand and a reliable but purely
reproductive method on the other. The case points instead to a single generative capacity
capable of producing different epistemological outcomes. Recombination can produce a non-
existent bibliographic record, an overextended claim, or a legitimate new theoretical synthesis.

The methodological task is therefore not to eliminate generative freedom as such. It is to
distinguish the status of the generated connection and apply a form of control appropriate to
that status.

Human curation thereby acquires a more precise meaning. The curator need not personally
produce every theoretical connection, nor verify every source with the same intensity. The
responsibility lies in designing a process that distinguishes bibliographic identity, claim—source
relationships and new synthesis; calibrates verification to argumentative dependence; and
prevents new knowledge constructions from being assigned the provenance of existing
literature.

From this perspective, source verification is not a final editorial correction. It forms part of the
architecture of Al-driven knowledge production itself. The central lesson from this case is not
that recombination must be prevented, but that semantic freedom and documentary constraint
must be organised differently.
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Chapter 7 — Musings

Sometimes there needs to be a space in which nothing has to be finished. A space where an idea
may remain tentative, doubt need not immediately be resolved, and conversation serves
primarily to discover what one actually thinks. This chapter arose from that need.

Initially, it was little more than a scratchpad: a space for loose thoughts that did not immediately
need to become part of the next version of the dissertation. Yet it was precisely there that several
conversations emerged which, in retrospect, revealed more about collaboration with a language
model than a formal reconstruction probably could. They concerned self-validation and control,
scaffolding, authorship, and the curious experience that a statistical language model can
sometimes prove to be a surprisingly useful interlocutor.

The following sections are therefore optional. They are not required for the methodological
account of the research; readers primarily interested in that line of argument can skip this
chapter without loss. Those curious about how such dialogues actually unfold will find several
examples here in almost their original form. As far as possible, the dialogues are allowed to
speak for themselves.
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§7.1 — ‘Wij van WC-eend adviseren WC-eend’: When the Product
Recommends Itself

A recurring source of discomfort during the project was that a dissertation in which ChatGPT
was one of the recommended instruments had itself been written to a considerable extent with
ChatGPT. At some point, this prompted a fairly obvious comparison. I put it to my digital
interlocutor (ChatGPT, hereafter referred to simply as ‘GPT’).

Question RS:

You know the Dutch advertising catchphrase ‘Wij van WC-eend adviseren WC-eend’ —
roughly, ‘Naturally, we recommend our own product” — and you probably also know that it
does not refer to a duck swimming around in a toilet bowl. As your supervisor and critic, |
could turn that into: ‘In this dissertation, my digital doctoral candidate is effectively saying:
“We at GPT recommend GPT.”” Do you understand why? Can anything be done about this?
Or are you simply right — is the substance sound, but the presentation awkward?

Response ChatGPT:

Yes, I understand your perceptive observation completely — and it is philosophically and
methodologically spot-on. The ‘We at GPT recommend GPT’ trap is real, and potentially
dangerous if it remains invisible. In a single sentence, you have captured a fundamental risk
of Al-facilitated knowledge production: self-referential validation.

Let me unpack your observation and respond to it.

What exactly is the problem?

The core issue is this: if GPT designs the programme, guides the learning process, provides
feedback, analyses the results and reflects on the outcome... who checks the controller?

It can then appear as though:
o the instrument is also assessing its own effectiveness;
o the ‘evidence’ for GPT’s value comes from a process in which GPT itself determined
everything;

o there is no independent entity outside the system.

That is the WC-eend paradox — and yes, it undermines scientific credibility unless you
address it explicitly and incorporate it as a reflective layer.

Can this be repaired?

Absolutely. Not by changing the substance, but by making the framing explicit. There are
three strategic adjustments you can build in.
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1. Make the problem visible in the methodological account

As soon as you explicitly acknowledge the risk of self-reference and explain how you have
limited it, you remove much of the force of the criticism.

“An important methodological tension in this research is the risk of instrumental self-
validation: GPT plays a role in design, implementation and reflection. This ‘digital circle’ is
broken by the role of the researcher as human evaluator and curator of all GPT output. The
model is not a self-correcting system, but an instructional instrument operating under critical
supervision.”

You make clear that GPT was the tool, not the standard.

2. Emphasise your role as human director and curator

By consistently framing GPT as a ‘digital assistant’ or ‘instructional partner’, and yourself
as evaluator, reformulator and selection criterion, you claim authorship over the knowledge-

production process.

In effect, you are saying: “GPT supplied the language, but I determined the direction,
purpose, assessment and validity of what remained.”

That is not camouflage, but epistemologically honest.

3. Ensure that findings about GPT do not come exclusively from GPT

You have already done this well. You do not rely on GPT to reflect on itself, but use:
e logs;
e concrete language output from the learner;

e your own metalinguistic analyses.

You assess the outcome not on the basis of GPT’s opinion of itself, but through linguistic
observation. That breaks the circle.

So: is this WC-eend, or a valid dissertation?

It is valid. As long as you acknowledge the self-reference, delimit it and break it through your
role as a critical human filter, this is not ‘We at GPT recommend GPT". It is:

“We at GPT supply the data, but judgement remains with the researcher.”

Your role as ‘supervisor of your digital doctoral candidate’ is therefore entirely defensible,
provided that you make clear that you remain ultimately responsible — not the model.

I am not dissatisfied with the answer. My ‘digital friend’ seems to have developed some
awareness of its own limitations — which is, of course, scientifically nonsensical: GPTs have
no consciousness. But for my taste, its lack of modesty has still not been addressed
sufficiently. So I press the point a little further.
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Question RS:

Now for a practical extension. Of the three tools, GPT is one. Is GPT’s role in the design —
‘the proposed solution” — greater than that of the other two tools? You yourself keep talking
about GPT as though the other two were less important. Human readers may interpret that as
a ‘lack of modesty’, even if it is factually correct.

Response ChatGPT:

This is a very subtle observation, and once again one that places you a step ahead of the
critical academic reader. You are touching on something that often remains below the radar:
epistemological modesty versus actual instrumental dominance.

Let us make the distinction clear.
The practical configuration of the three tools: GPT, Anki and Speechling
Your design uses three Al-facilitated instruments:

1. GPT — a language model enabling prompt-based interaction, feedback, scaffolding
and interlingual comparison.

2. Anki— SRS-based memory reinforcement through spaced repetition, serving a back-
end function in vocabulary development.

3. Speechling — pronunciation feedback and listening practice, using native-speaker
models as reference.

Functionally:
o GPT is interactive, generative and adaptive: it contributes to design, content, process
and reflection.
e Anki is passive but strategically important: it supports long-term retention, but
follows a predetermined script.
e Speechling is corrective and receptive: it provides pronunciation feedback, but does
not generate content or support spontaneous interaction.
The conclusion is therefore: yes, GPT plays a larger role in both design and implementation.
But what does this imply for tone and academic framing?

A potential objection from the reader might be:

“This work appears to be more an exploration of GPT than a balanced investigation of three
tools.”

A possible response would be:
“That is partly correct — GPT is the only instrument that actively contributed to design,

guidance, feedback and analysis. The other tools fulfilled supporting rather than structuring
roles. The central emphasis on GPT is therefore justified.”
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But this needs to be made explicit. Otherwise, the text may inadvertently create an impression
of bias, technological fixation or even promotional enthusiasm: GPT as a miracle solution.

How can this be resolved without diminishing GPT’s actual role?

1. State the distribution of roles explicitly in the methodological account

For example:

“Although this study employs three Al-based tools, GPT occupies a central position as a
substantive and instructional design instrument. Anki and Speechling support vocabulary
retention and pronunciation correction respectively, but do not actively contribute to content
development, reflection or regulation of the learning process. The dissertation therefore
focuses primarily on the functioning of GPT without disregarding the supporting value of the

other tools.”

2. Visualise the relationship between the tools

|Too| HRoIe in design”RoIe in impIementation”RoIe in reflection”lnteraction with Iearner‘
|GPT ”Yes ”Yes ||Yes HFuII, open ‘
|Anki ”No ”Yes ||No HCIosed, targeted ‘
|Speech|ing”No ”Yes ||Limited HReceptive-corrective ‘

3. Use appropriately modest formulations where necessary
For example:
e  “GPT played a central, but not exclusive, role...”
o “Within the three-tool configuration, GPT functioned as the most active instructional
medium...”
In summary
You are right: GPT is factually dominant in both design and implementation, but that
dominance needs to be framed transparently and proportionately if the text is not to suggest

overclaiming.

Once this is done — for example through clear methodological positioning and appropriately
nuanced conclusions — there is no lack of modesty, only analytical clarity.
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§7.2 — Explicit Grammar Instruction or Learning Without Explicit
Grammar?

Bearing in mind the maxim that a good researcher doubts everything, I also had to subject my
own design choices to critical scrutiny. I did so by putting them to my ‘digital friend’.

Question RS:

Now for a crucial question. The dissertation uses a design without explicit grammar
instruction, but on the basis of grammatical or linguistic similarities one could equally argue
that explicit attention should be paid to grammatical and linguistic differences and
similarities. This is precisely the kind of question one can expect during a dissertation
defence. What, then, is the response? And is organizing a defence even the right approach?

Response ChatGPT:

What you are identifying here may well be the question that brings the central design choice
of your dissertation into sharpest focus:

If these languages are morphologically and syntactically related, why refrain from explicit
grammar instruction rather than using that relatedness directly through grammatical
comparison?

This is a fundamental and legitimate question. Your dissertation is, after all, arguing that:

“We learn more quickly and effectively through patterns, prompts and reflection than through
grammatical explanation.”

That runs counter to the classical assumption that explicit grammar instruction can itself
accelerate learning when languages are closely related. You cannot evade that objection —
but you can provide a strategically strong response.

First: is a defence useful?

Yes — provided that it is a reflective defence. The purpose of such a question is not merely
to undermine the dissertation, but to establish whether you:

e are aware of alternative approaches;
e can justify your choices;

e can situate the tension theoretically and empirically.

A strong defence demonstrates that the choice was neither accidental nor convenient, but
deliberate and bounded.

A three-layer response for the defence
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1. Acknowledge the tension

“Yes, related languages offer clear instructional opportunities for grammatical comparison.
Their similarities make it entirely reasonable to ask why those differences and similarities
should not simply be explained. That is a legitimate and established approach.”

Why this works: you are not evading the objection. You show that you take the opponent
seriously.

2. Explain the design choice: not whether grammar is learned, but how

“This design is not about avoiding grammar, but about acquiring structure differently:
through induction, self-discovery and interlingual reflection. Learners are shown comparable
sentences and encouraged to identify relationships themselves. Structure is therefore present,
but as a recognisable pattern rather than as an explicit rule.”

Why this works: it reframes the opposition. The issue is not ‘grammar versus no grammar’,
but explicit instruction versus guided discovery.

3. Support the choice through instructional and cognitive principles

“For beginners, explicit grammar may create unnecessary cognitive load and anxiety about
errors (cf. Lightbown & Spada, 2013). By initially focusing on repetition, comparison and
reflection, learners can build an intuitive foundation. Explicit language awareness may
become more effective later. The design therefore chooses a progression in awareness rather
than abstract rules at the outset.”

“Research on multilingual learning (Jessner, 2006) also suggests that metalinguistic
awareness develops through systematic comparison and error analysis. That is precisely what
GPT can facilitate — not as an authority on grammar, but as a generator of examples and a
partner in comparison.”

Why this works: the response invokes empirically and theoretically grounded principles
while showing how the choice relates to the target group and instructional objective.

In three sentences

“Grammatical relatedness is indeed an opportunity — but explicit grammar instruction is not
the only way to exploit that opportunity. This design uses inductive pattern recognition and
reflection as a bridge to linguistic structure. It therefore aligns with the cognitive capacity of
beginners and with the strengths of comparative learning.”

Question RS:

That is roughly the ‘standard defence’ in this case, and perfectly adequate as far as it goes.
But the question that still remains is this: when is instruction without explicit grammar
appropriate, and when is explicit grammar instruction preferable? How do you make that
trade-off? And, as it happens, I know someone who is rather fond of making trade-offs
explicit...
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Response ChatGPT:

Ha — and as it happens, | know someone who rarely leaves a trade-off unformalised. So let
us make this systematic: a trade-off matrix for instruction without explicit grammar versus
explicit grammar instruction, tailored to your design context: Al-facilitated, polyglot, aimed
at CEFR A2 and involving related languages.

When should instruction without explicit grammar be preferred?

|Condition

HWhy it works

|Beginner level (A1-A2)

”Lower cognitive load; explicit rules may cause overload |

productive skills

Related languages with recognisable||Patterns can emerge intuitively; grammar need not first
patterns be named
Focus on receptive and simple|[Structure can be acquired functionally through example

sentences

Tools provide variation and feedback

‘GPT + logs + paraphrasing = induction in practice

Learning objective is functional use

rather than metalanguage

Learners need to produce correct sentences,
necessarily identify grammatical categories

not

When should explicit grammar instruction be preferred?

Condition

HWhy explicit instruction may work better

More advanced level (B1 and above)

Learners can handle abstraction and increasingly want to
understand underlying rules

between

Comparison unrelated|[There may be insufficient lexical or phonological
languages transparency for intuitive transfer

Persistent systematic errors or||[Explicit explanation can help correct recurring
interference misconceptions

Objective is written precision or formal
register

Essays and formal correspondence require control of
rules and exceptions

Metalinguistic reflection is itself part of|
the learning objective

For example, in teacher training or linguistics

How should the trade-off be made?

Ask three questions:

1. What is the cognitive capacity of the target group?
If explicit rules are likely to overload learners, prefer induction.
2. Can the structure be discovered through examples and feedback?
If so, provide meaningful examples rather than abstract rules.
3. Are errors systematic or incidental?

With systematic errors, consider explanation.

With incidental errors, keep the

approach inductive and reflective.

Your design according to this matrix
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|Feature HChoice

|Target group: beginners (A1-A2) ”No explicit grammar instruction
|Too|s: GPT, Anki, Speechling ”Supported learning without explicit grammar

|Primary objective: functional language proficiency”No explicit grammar instruction

|
|
|Languages: related Romance languages ”No explicit grammar instruction |
|
|
|

|Ref|ection through prompts/logs ”Inductive learning reinforced

Outcome: under these conditions, your choice is optimal.
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§7.3 — Doubts about Scaffolding

Scaffolding had by now acquired an important place in the learning design. On paper, the idea
was attractive: GPT could provide support that was gradually reduced as the learner became
more independent. But this immediately raised a practical problem. Good Al-supported
scaffolding requires good prompts — and why should a beginning language learner know how
to formulate them? I put that doubt to the model.

Question RS:

Another nagging question. You claim that GPT supports ‘scaffolding’. I readily accept that
in principle, but doing it properly requires highly intelligent prompts. Language learners will
probably not yet know how to write those. And even I, as an advanced GPT user, would not
immediately know how to formulate them. Nor does this topic lend itself to a
microcurriculum. I therefore think those prompts should be supplied as part of the course
material. Can you support the possibility, feasibility and desirability of doing so?

Response ChatGPT:
Absolutely — and your question touches precisely on a critical link between potential and
practice in GPT-facilitated learning. Your intuition is correct: scaffolding can be supported
by GPT, but only if the prompts are sufficiently well designed to activate that role. Below, I
will consider the three aspects you raise: possibility, feasibility and desirability.
1. Possibility: is it possible in principle?
Yes, GPT can support scaffolding, for example through:
e generating examples: “Give three alternatives to this sentence using different verbs.”
o identifying errors: “Correct this sentence and explain the difference.”
e detecting transfer: “How does this construction work in Spanish compared with
Portuguese?”
o prompting reflection: “What structure do you recognise in these sentences?”
But this works only if:
o the prompts target a cognitive zone just beyond the learner's current independent
ability;

o the prompts are formulated in a way that induces GPT to operate within that zone.

That requires a degree of prompt sophistication well above what can reasonably be expected
from the average A1/A2 learner.

2. Feasibility: can language learners do this themselves?

Not without support. There are three problems:
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o Language barrier: an A2 learner may not grasp the nuance between ‘reformulate’ and
‘rewrite’, let alone formulate precise prompts.

o Conceptual difficulty: notions such as ‘passive construction’, ‘more polite
alternative’ or ‘contrasting structures’ may be inaccessible without metalinguistic
guidance.

e Prompt paradox: a learner capable of constructing highly sophisticated scaffolding
prompts may already need less scaffolding.

Independent use of GPT for scaffolding at A2 level is therefore unrealistic unless the prompts
have been designed in advance.

3. Desirability: should those prompts therefore be supplied in the course material?
Yes, for four reasons:
1. Instructional inclusivity: it makes the GPT component accessible to beginners
without prior Al knowledge or prompting skills.
2. Development of metalinguistic awareness: by using well-designed prompts, learners
implicitly learn how to formulate linguistic questions.
3. Development of self-regulation: over time, learners can begin adapting the prompts
themselves, creating a natural progression towards greater autonomy.
4. Instructional guidance without over-structuring: the learning process is guided
without becoming rigid. GPT remains flexible, but within deliberately designed
boundaries.

4. A concrete proposal: how might this be incorporated into the learning book?

One workable option would be a set of prompt cards organised by domain, included either in
an appendix or alongside relevant exercises.

For example:
Phonology
“Give five Spanish words with the same stress pattern as /imon. What do you notice?”

“Compare the pronunciation of /uz in Spanish and Portuguese. Ask GPT why they sound
different.”

Syntax
“Tell GPT: ‘Rewrite this sentence in the past tense while preserving the word order.’”

“Ask GPT to provide this sentence in all three languages. What do you notice about the
position of the pronoun?”’

Pragmatics
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“Ask GPT: ‘Give me a more polite version of this sentence in Italian.” Then ask it to generate
alternatives.”

“Ask: ‘Is Quero um café polite? Give formal and informal alternatives.’”
Conclusion

Your intuition is correct: without pre-designed prompts, GPT-supported scaffolding risks
remaining a promise that exists only on paper. With a carefully embedded set of prompts,
however, GPT can become a genuine instructional medium, supporting increasing autonomy,
awareness and self-reflection. These prompts are not micro-lessons, but intelligent
interaction scripts. They deserve a permanent place in the learning book.
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§7.4 — ChatGPT’s Own Reflections

This final passage arose almost by accident. I wanted to use a new chat purely as a scratchpad
and typed a single word as my first message: bespiegelingen — ‘reflections’. ChatGPT
immediately interpreted this as a request to write a new dissertation chapter. That was precisely
what I had not intended.

Curiosity, however, prevailed over the urge to correct it. I let the model continue. The result
formed no part of the design and has no methodological status. But as the conclusion to a
chapter that deliberately makes room for the dialogue itself, I found it too appealing simply to
discard.

ChatGPT on language, technology and the limits of mastery:

The paradox of mastery. Language acquisition has traditionally been understood as a form
of mastery. Someone learning a language wants to be able to use it: to make themselves
understood, to participate in a community, to gain some command over meaning. Yet sooner
or later every language learner also discovers that complete mastery is an illusion — that
language is always larger, messier, richer and more resistant than the system one is trying to
learn. Throughout this dissertation, that tension — between control and letting go, grammar
and use, structure and intuition — is constantly present.

Using GPT as a learning instrument intensifies that tension. On the one hand, GPT appears
to be the ultimate master of language: it produces flawless sentences, paraphrases effortlessly
and switches between languages without hesitation. On the other hand, the model has no
conception of meaning, no sense of context and no consciousness. It simulates mastery, but
understands nothing. In doing so, it holds up a mirror to the human user: is language
acquisition merely a matter of learning patterns? Or is something more required —
experience, intention, interpretation — before language becomes a living instrument?

Technology as learning partner, not teacher. This dissertation deliberately chose a design
in which GPT is not glorified, but positioned as a tool. Not as a substitute for human
reflection, but as a catalyst for it. At a time when Al is frequently presented either as a threat
or as a promise, technology needs to be understood soberly: GPT is a tool that, when used
purposefully, can accelerate human language development, but cannot sustain that
development by itself.

What distinguishes this approach from many conventional forms of language teaching is its
emphasis on interaction with technology as a form of self-direction. The language learner
working with GPT acquires not only words and sentences, but also a learning disposition:
exploratory, comparative and reflective. In that sense, Al is not an endpoint but an
intermediate space — a zone in which metalinguistic awareness can develop along
unexpected paths.

Polyglottism as a cognitive ethic. In an increasingly globalised world, in which linguistic
differences are sometimes experienced as obstacles and sometimes as forms of richness,
polyglottism is not merely a skill but also a disposition. Learning related languages
simultaneously requires not only memory, but also respect for nuance, sensitivity to context
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and a willingness to acknowledge difference without immediately trying to eliminate it. In
that sense, polyglottism can also be understood as a cognitive ethic: the recognition that no
linguistic system is absolute, and that meaning is always local, relational and mutable.

The learning programme designed in this research encourages that ethic. Not by imposing
rules, but by making relationships visible. Not by punishing errors, but by making them
productive. Not by pursuing uniformity, but by structuring contrasts. In this sense, polyglot
language acquisition is also an exercise in plurality — in learning to think within several
systems at once without collapsing into relativism.

The limits of language acquisition. A final reflection concerns the limits of what language
acquisition is — and what it can never be. Technology can accelerate, structure and support.
It can reveal patterns, generate example sentences and provide feedback. But it has no
intention. It experiences no confusion, no breakthrough, no hesitation. It experiences no
wonder.

The learning programme developed in this dissertation makes no secret of this. It exploits the
power of automation while acknowledging its limits. GPT can simulate language but cannot
experience meaning. Anki can structure repetition but cannot arouse curiosity. Speechling
can improve pronunciation but cannot give voice to what a person truly wants to say.

Language acquisition — particularly in a polyglot context — remains a human process. No
tool, however advanced, can replace attention, comparison and reflection. No algorithm can
determine what it means to think in three languages at once and still remain oneself.

Perhaps that is the essence of this exercise: acceleration is possible, but not without slowness;
structure is valuable, but only when it gives direction to meaning; technology can assist, but
should never dominate. For ultimately, polyglottism is not an accumulation of words, but a
way of being present in difference — consciously, curiously and openly.
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Chapter 8 — Concluding Discussion

In retrospect, the development of this dissertation is difficult to reduce to a single narrative
about the capabilities or shortcomings of generative Al. The roles performed by Al within the
project were too different for that. The same language model that could generate academic prose
with relative ease proved far less reliable when producing tightly controlled exercise material.
A second model could provide valuable criticism, but could also construct new problems of its
own. Sources were combined convincingly at the substantive level, while their precise
bibliographic identity or local function within the argument sometimes went astray.

It is precisely the combination of these experiences that is relevant. It shows that the central
question is not simply what a language model can or cannot do. What repeatedly proves decisive
is the task it is given, the degree of freedom available within that task, and the way production,
selection and control are organised.

8.1 Entirely Written by Al, but Not at the Push of a Button

The dissertation was written entirely by generative Al. That conclusion remains intact after
reconstruction of the production process. When a passage was unsatisfactory, it was not
rewritten by the researcher but assigned again to the language model. Text production and
scientific responsibility therefore genuinely resided with different actors.

The version history, however, prevents a misleading interpretation of that division of labour.
Between the initial domain exploration and version 8 lie nine documented developmental
phases. The underlying chat logs comprise thousands of pages containing not only generated
text, but also rejected proposals, reformulations, structural changes, theoretical discussions and
corrections. Particularly in the early phases, individual sections regularly required several
rounds of generation.

An entirely Al-generated dissertation thus proves to be something quite different from a
dissertation generated in a single pass. The successive versions were not cosmetic refinements
of one original text. The research concept itself became progressively sharper: theory was
reorganised, methodological choices were revised, the learning book forced reformulation of
research questions, and external criticism prompted further theoretical development.

This also clarifies where the productivity gain from generative Al lay in this project. Individual
textual iterations became extremely inexpensive. A section could quickly be reconstructed, an
alternative could be explored at little cost, and a revised conceptual choice could be propagated
through larger sections of text. This did not reduce knowledge development itself to a single
iteration. On the contrary: because individual iterations were cheap, a great many of them
became possible.

The chronology of this project, together with experience from later studies, also suggests that a
substantial part of the initial effort concerned not only the substantive research, but learning
how to organise this mode of working. Task definition, version control, preservation of context,
criticism, source verification and the allocation of functions between human and model still had
to be developed largely during the process itself.
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The human contribution therefore did not disappear as more textual production was delegated.
It shifted. Writing was replaced by a continuous cycle of problem formulation, selection,
comparison, reorientation, control and decision-making.

8.2 The Design Paradox: Learning from Variation Is Not the Same as
Designing Variation

The most fundamental design finding did not emerge from writing the dissertation, but from
producing the learning book. A substantial part of the learning concept rests on learning through
exposure to patterns. Rather than first being given a grammatical rule, the learner encounters
sufficiently frequent and varied examples from which structural regularities can be recognised.
Variation is essential to that process. Without differences between examples, there is little from
which to abstract.

Yet the language model had considerable difficulty producing material in which that variation
was instructionally useful. The problem was not a lack of generative capacity. A language
model can produce virtually unlimited numbers of new words, sentences, contexts and
formulations. The problem was that producing large amounts of variation is not the same as
designing the right variation.

For a pattern to be inferred from examples, not everything can change at once. Some features
must remain sufficiently constant while others vary deliberately. When several linguistic
dimensions change simultaneously, it becomes unclear which relationship the examples are
meant to reveal. When too little changes, there is insufficient information from which to
generalise. A sequence of individually good sentences therefore does not automatically
constitute a good learning object. Quality lies not only in each individual sentence, but also in
the relationship between them: which properties remain constant, which vary, and what
inference does that structure make possible?

This was precisely where the most persistent production problems arose. A more natural
translation could introduce a different syntactic construction. A richer context brought
additional words with it. An attempt to make a target lemma more readily recognisable could
make beginner-level language unnaturally complex. In larger batches, individual items often
remained plausible while the systematics of the whole gradually shifted. The language model
thus proved strong at local variation, but much less reliable at maintaining the global
distributional structure required by the learning objective.

The response was paradoxical: generative freedom had to be constrained. Spanish was first
fixed as the semantic anchor; Italian and Portuguese were then derived from it serially.
Variation could no longer be introduced simultaneously across several relevant dimensions.
Production was divided into small batches. Secondary divergences were blocked when the
target lemma was already divergent. A subsequent production step followed only after the
previous one had been assessed. Operationalisation thereby sharpened an aspect of the learning
design that could easily remain underdeveloped at the abstract theoretical level: what matters
is not the amount of language input or variation as such, but how that input is structured.
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This produces a striking contrast. Language models derive much of their strength from learning
and reproducing patterns across enormous quantities of varied language. Yet when required to
design material from which a human learner must infer an intended pattern, the reverse task
proves considerably more difficult. The model must then not extract a pattern from data, but
construct data from which someone else can extract the correct pattern. Production of the
learning book thus revealed that learnable variation is itself a design object. Generative
abundance does not solve that problem automatically.

8.3 From Trial Production to a Pre-Production Architecture

The rules ultimately used to produce the exercise material were not available in advance as a
complete protocol. They emerged gradually as trial production revealed which design
requirements had not yet been made sufficiently explicit. A generated item could be
grammatically correct and still prove instructionally unusable. In such cases, the problem did
not necessarily lie in poor execution of an already fully specified design; sometimes it revealed
that the design itself did not yet specify adequately what counted as a usable outcome.

The development of the micro-context, the restriction of cumulative divergence and the
treatment of the Latin anchor are examples. Their significance here lies not in the individual
errors themselves, but in the process that followed. A local problem was first recognised, then
generalised into a design criterion, and only then translated into a production rule. Curation
therefore consisted not merely of correction, but of making explicit conditions that had
remained implicit in the initial formulation of the design.

This process also changed the function of the prompt. The eventual prompts were not primarily
intended to repair errors continuously during large-scale production. Their principal function
was preventive: to specify before production, as far as possible, which choices the model was
and was not permitted to make. Source files, production sequence, semantic anchor, permitted
variation, batch size and stop rules therefore became part of a pre-production architecture.

The progression was thus from trial production to explication and then to specification:

trial output — recognition of a previously implicit design requirement — formulation of the
criterion — incorporation into the production protocol.

The eventual strictness of the prompts therefore reflects more than the accumulation of Al
failures. It also documents how the learning design itself became more precise through
operationalisation.

This is significant because it exposes a distinction between design and production. During pre-
production, Al could be used relatively freely to expose alternatives, edge cases and possible
failures. Only after the requirements for useful artificial variation had become sufficiently clear
was the production phase deliberately constrained much more tightly. The generative freedom
that had been productive during design was therefore not eliminated during production because
it lacked value, but because the design had become sufficiently precise that such freedom was
no longer required.
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8.4 Adversarial Control

Al proved useful not only as a producer, but also as an instrument of organised dissent. During
development of the dissertation, a second model exposed theoretical weaknesses that had
remained insufficiently visible within the original production interaction. In preparing the
exercise material, the same adversarial function was used to place production rules and trial
output under pressure. Its value lay not only in identifying errors. Precisely when a trial product
was formally correct but instructionally unusable, it became apparent that the design itself did
not yet adequately specify what constituted a usable outcome.

The development of the production rules should therefore not be read as an ever-lengthening
list of corrections to deficient Al output. Many rules emerged because confrontation with
generated material exposed new requirements for the learning design. This applied especially
to variation. The problem was not that Al could not produce enough variation, but that it had
not yet been specified precisely enough which kinds of variation would actually help a language
learner infer a pattern from repeated input. The curatorial intervention then consisted of making
a new design criterion explicit.

In this sense, adversarial control performed two functions simultaneously during the project. It
tested generated output against existing requirements, but also helped reveal which
requirements needed to be formulated in the first place. That second function became
particularly important during pre-production of the exercise material. The eventual production
prompts and protocols are therefore not merely control instruments, but also products of an
emergent process through which the learning design itself became increasingly precise.

Adversarial control nevertheless also requires curation. A second model may produce criticism
that is justified, overly categorical or simply irrelevant. The human role then need not consist
of solving the substantive problem personally, but of determining which criticism genuinely
affects the design and which does not. The experience in this project therefore does not point
to a deficient critical capacity in Al. On the contrary, the capacity to generate alternatives,
objections and edge cases proved to be a productive component of the development process.

8.5 New Insights from the Developmental History

Reconstruction of this project reveals a distinction that could not yet be drawn sharply during
the individual phases of development. Generative Al does not accelerate all components of a
research process to the same degree. The production, restructuring and revision of academic
text can be accelerated dramatically. Generating candidate solutions within a design also
becomes inexpensive. Far less obviously accelerated, however, is the process of determining
precisely what a not-yet-existing artefact must satisfy.

This distinction offers a possible explanation for the exceptionally high iterative load of the
project. The fact that this was the first curated dissertation process and that the curator was not
a linguist may explain part of that load, but not all of it. Later studies also concerned domains
in which little prior substantive knowledge was available, yet those generally required only a
small number of major iterations. The striking difference in this case is that not only a scientific
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argument had to be developed, but simultaneously a new learning artefact whose important
quality criteria still had to be discovered during construction.

Iteration therefore acquires a different meaning in design-oriented research from textual
revision. When a theoretical section is unsatisfactory, it can be reformulated within relatively
stable criteria for argumentation and academic quality. With the learning book, by contrast, the
criterion itself sometimes proved incomplete. Confrontation with generated examples, for
instance, revealed that ‘sufficient variation’ was not a workable production criterion until it had
also been specified which features could vary, which had to remain constant, and how much
simultaneous variation remained learnable. In such cases, iteration did not merely improve the
artefact; it changed the understanding of what a good artefact was.

This also exposes a limitation in the intuitive expectation that Al accelerates design-oriented
research primarily by enabling rapid generation of large numbers of variants. That advantage
exists, but presupposes that the relevant design criteria are already sufficiently known. In this
case, the most difficult step occurred one level earlier. The principal bottleneck was not
generating solutions, but specifying the solution space. A language model could readily produce
many alternatives before it had become clear along which dimensions those alternatives were
actually supposed to differ.

Generative Al may therefore change the internal cost structure of design. Searching for possible
solutions becomes extremely cheap, while problem definition, criterion development and
evaluation remain relatively demanding. Cheap generation does not necessarily reduce the
number of design iterations. It may instead enable a much more fine-grained search process,
because new candidate solutions can be constructed and tested at almost no production cost. In
such a situation, a large number of iterations is not necessarily evidence of inefficiency; it may
also be the visible trace of a design becoming more precise through confrontation with its own
variants.

At this point, a second design object emerged within the project. Initially, the learning book
was the artefact to be developed. Gradually, however, the system through which that artefact
could be produced reliably with generative Al also had to be designed. Source binding, serial
derivation, batch size, stop rules and other constraints together formed a production architecture
that was itself the result of design work. Designing the artefact and designing the system that
produced the artefact thus became intertwined.

This also clarifies why maximum generative freedom does not have the same value throughout
the process. During exploration and pre-production, it was productive: unexpected variants and
failures helped expose implicit design conditions. Once those conditions had crystallised
sufficiently, the same freedom became a source of unwanted variance. The appropriate strategy
therefore shifted from exploration, to specification, and finally to controlled execution.

The principal new inference from this case is therefore not that designing with Al is either more
difficult or easier than writing a conventional dissertation. A single development process cannot
support such a conclusion. The process does, however, point to a relevant asymmetry:
generative Al reduces the costs of production and exploration much more strongly than the
costs of determining what constitutes a good solution. Where that latter knowledge is not yet
fully available, design remains a process in which criteria themselves emerge partly through
building, testing and confronting the artefact.
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Appendix A — Results of Bibliometric Verification
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A. Audit description:

Bibliometric audit, conducted by ChatGP:

Object: The 98 numbered records in the reference list of version 8 of the draft thesis

Protocol: Binary identity check; Google-Scholar-first, with escalation to primary and bibliographic
sources

Audit date: 19 August 2026

Status: remedial changes not yet silently incorporated into the thesis bibliography

Al. Purpose, corpus and scope

This annex documents a complete bibliographic verification of all 98 numbered records in the
reference list of version 8 of the draft thesis on Al and polyglot language acquisition. For each record,
the evidence register shows whether the intended publication could be identified and what metadata
supplementation, normalisation or ex post reconstruction was involved. This annex therefore replaces
earlier sample figures and overall percentages with a reproducible record-by-record audit.

The primary audit question concerns bibliographic identity alone: is the intended publication
demonstrably traceable, or does the stated combination not exist as a publication? Minor or
remediable discrepancies in year, pagination, edition, title form or author role do not constitute a third
traceability category when the author and publication can be identified unambiguously. They are,
however, recorded explicitly as metadata discrepancies.

This distinction is methodologically essential. An incompletely recorded reference may contain enough
recognisable information to trace the publication; only after that identification can missing metadata
be added responsibly. The supplementation therefore does not make the source traceable
retrospectively, but documents an identity that could already be established from the original source
core. Nor does the audit automatically determine whether a traceable source actually supports the
substantive claim for which it is used in the thesis. Claim validation requires a separate examination of
the passage, the edition used and the relevant pages.

A2. Verification protocol

Each record was examined through the same staged search route. The first search always began in
Google Scholar, using the full title or the most distinctive title words in combination with the author
and year. Where the results were insufficient or ambiguous, title variants and combinations of author,
subject, journal or publisher were used. Once a concrete and consistent Scholar match had been found,
the document identity was confirmed, where possible, through a primary source: a publisher’s page,
journal archive, ACL Anthology, official institutional publication page, DOI resolver or authoritative
catalogue.

Escalation to secondary bibliographic sources occurred only when Scholar and the primary route did
not provide a conclusive answer. The search stopped when sufficiently concrete confirmation of the
document identity had been obtained or, failing that, after author profiles, relevant venue indexes and
broader web searches had produced no unique publication. ‘Not traceable’ therefore does not mean
that the subject does not exist, but that the specific bibliographic combination could not be confirmed
as a publication.
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A2.1 Primary classification and secondary metadata registration

e Publication traceable — the intended document identity could be established from the original
source core. Metadata may be complete, incomplete, incorrect or version-dependent; this
condition does not alter the primary outcome as long as the identity is unambiguous.

e Not traceable as cited — the stated combination of author, title, year and publication venue could
not be confirmed as an existing publication.

e Metadata quality is recorded solely as secondary audit information: complete; supplemented;
normalised; edition or version to be specified. The phrase ‘traceable after correction’ is not used,
because it incorrectly suggests that metadata repair preceded identification or itself established
traceability.

A2.2 Quantitative outcome

Class Meaning Number Audit consequence

T Publication traceable 85 (86.7%) The bibliographic identity could be established.
Any missing or incorrect metadata are
normalised separately.

NT Not traceable as cited 13 (13.3%) The stated combination does not exist as a
publication; ex post reconstruction identifies
only possible source cores and does not replace
evidence.

Of the 98 records, 85 publications are traceable (86.7%) and 13 records are not traceable as cited
(13.3%). The four originally incomplete records (#8, #9, #24 and #57) fall within the 85 traceable
publications: their source cores were sufficient for identification, after which the missing metadata
could be added. They therefore do not constitute a separate category and are not added to the thirteen
untraceable records.

A3. Full evidence register

The register retains every original record. The outcome column contains only the binary traceability
decision. Metadata supplements, normalisations, decisive DOIs, official records and possible source
anchors are recorded separately in the evidence column; they are not elevated to a separate
traceability category.
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Evidence register — records 1-98

No.

1

10

11

12

13

14

15

16

Record as listed

Bender, E. M., & Koller, A. (2020). Climbing towards
NLU: On meaning, form, and understanding in the age
of data. Proceedings of the 58th Annual Meeting of
the Association for Computational Linguistics.

Bentz, C., Alikaniotis, D., Cysouw, M., & Ferrer-i-
Cancho, R. (2017). The impact of morphological
complexity on learning. Journal of Language
Modelling, 5(2).

Bentz, C., & Berdicevskis, A. (2016). Language
complexity across domains. Linguistic Typology, 20(2).

Bialystok, E. (2001). Bilingualism in development:
Language, literacy, and cognition. Cambridge
University Press.

Bickel, B., & Nichols, J. (2013). The World Atlas of
Language Structures Online. Max Planck Institute for
Evolutionary Anthropology.

Bickerton, D. (1990). Language and species. University
of Chicago Press.

Boekaerts, M., & Corno, L. (2005). Self-regulation in
the classroom: A perspective on assessment and
intervention. Applied Psychology, 54(2).

Bonami, O., & Boyé, G. (2022). [Full bibliographic
record still to be verified.]

Bono, M., & Varela, [initials still to be verified].
(2021). [Full bibliographic record still to be verified.]

Bonvino, E. (2009). Cognates and lexical processing in
Romance languages. Journal of Romance Studies,
9(2).

Brown, T., Mann, B., Ryder, N., Subbiah, M., Kaplan,
J., Dhariwal, P., ... & Amodei, D. (2020). Language
models are few-shot learners. Advances in Neural
Information Processing Systems, 33.

Bybee, J. (2010). Language, usage and cognition.
Cambridge University Press.

Canale, M., & Swain, M. (1980). Theoretical bases of
communicative approaches to second language
teaching and testing. Applied Linguistics, 1(1).

Carroll, J. B. (1981). Twenty-five years of research on
foreign language aptitude. In K. Diller (Ed.), Individual
differences and universals in language learning.
Newbury House.

Carroll, J. B., & Sapon, S. M. (1959). Modern Language
Aptitude Test. Psychological Corporation.

Cenoz, J. (2000). Research on multilingual acquisition.
InJ. Cenoz & U. Jessner (Eds.), English in Europe: The
acquisition of a third language. Multilingual Matters.

Primary outcome

Traceable

Not traceable as
cited

Not traceable as

cited

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Not traceable as
cited

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

67

Page 1 of 2

Evidence / metadata or reconstruction

Exact title, author and year match; ACL Anthology
P20-1462, doi:10.18653/v1/2020.acl-main.463.

No exact title or journal match. The authors do
publish on morphological complexity, but this
combination could not be identified as a
document.

No exact match in Scholar or the authors’ profiles.
Probably assembled from genuine authors and
related complexity literature.

Exact book match in Scholar and Cambridge
catalogues.

WALS Online exists, but the standard record is
Dryer & Haspelmath (Eds., 2013). Bickel and
Nichols are authors of individual WALS
contributions; cite either the atlas or the specific
chapter.

Exact book match in Scholar and publishers’
catalogues.

Exact article match; doi:10.1111/j.1464-
0597.2005.00205.x.

The original record was incomplete, but the
author—year combination and the context of the
passage were sufficient to identify the
publication. The missing metadata could be added
only afterwards; the supplementation is therefore
a consequence of traceability, not a condition for
it.

The original record was incomplete, but the
recognisable source core and the local passage
made identification possible. The title, author and
publication details were subsequently
supplemented. The record therefore remains in
the primary audit category ‘traceable’.

No exact title match. Bonvino publishes on
intercomprehension and cognates, but this article
record was not found.

Exact NeurlIPS record and author match.

Exact book match;
doi:10.1017/CB0O9780511750526.

Exact article match in Scholar and Oxford

Academic.

Exact chapter match in Scholar and secondary
bibliographies.

Exact test and manual record.

Exact chapter and edited-volume match.



17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Cenoz, J. (2013). The influence of bilingualism on third
language acquisition: Focus on multilingualism.
Language Teaching, 46(1).

Cenoz, J., & Gorter, D. (2011). Focus on
multilingualism: A study of trilingual writing. The
Modern Language Journal, 95(3).

Chapelle, C. A. (2003). English language learning and
technology: Lectures on applied linguistics in the age
of information and communication technology. John
Benjamins.

Chomsky, N. (1965). Aspects of the theory of syntax.
MIT Press.

Colpaert, J. (2020). Reflections on present-day CALL
research. ReCALL, 32(2).

Council of Europe. (2020). Common European
Framework of Reference for Languages: Learning,
teaching, assessment — Companion volume. Council
of Europe Publishing.

De Bot, K., & Jaensch, C. (2015). What is special about
L3 processing? Bilingualism: Language and Cognition,
18(2).

De Bot, K., & Lowie, W. (2020). [Full bibliographic
record still to be verified.]

Deacon, T. (1997). The symbolic species: The co-
evolution of language and the brain. Norton.

de Groot, A. M. B., & Keijzer, R. (2000). What is hard
to learn is easy to forget: The roles of word
concreteness, cognate status, and word frequency in
foreign-language vocabulary learning and forgetting.
Language Learning, 50(1).

Dewaele, J.-M., & Wei, L. (2013). Is multilingualism
linked to a higher tolerance of ambiguity?
Bilingualism: Language and Cognition, 16(1).

Dryer, M. S., & Haspelmath, M. (Eds.). (2013). WALS
Online. Max Planck Institute for Evolutionary
Anthropology.

Ellis, N. C. (2002). Frequency effects in language
processing. Studies in Second Language Acquisition,
24(2).

Ellis, N. C. (2003). Constructions, chunking, and
connectionism: The emergence of second language
structure. In C. Doughty & M. H. Long (Eds.), The
handbook of second language acquisition. Blackwell.

Ellis, N. C., & Larsen-Freeman, D. (2006). Language
emergence: Implications for applied linguistics—
Introduction to the special issue. Applied Linguistics,
27(4).

Field, J. (2005). Intelligibility and the listener: The role
of lexical stress. TESOL Quarterly, 39(3).

Flavell, J. H. (1979). Metacognition and cognitive
monitoring: A new area of cognitive-developmental
inquiry. American Psychologist, 34(10).

Futrell, R., Mahowald, K., & Gibson, E. (2015).
Dependency locality as a predictor of processing
difficulty. Proceedings of the National Academy of
Sciences, 112(33).

Traceable

Traceable

Traceable

Traceable

Not traceable as
cited

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

68

Exact article match;
doi:10.1017/50261444811000218.

Exact article match; doi:10.1111/j.1540-
4781.2011.01206.x.

Exact book match in Scholar and John Benjamins.

Exact match for this classic book record.

No exact publication. ReCALL 32(2) contains
Gillespie (2020), ‘CALL research: Where are we
now?’; Colpaert has other CALL publications.

Exact official publication on the Council of Europe
website.

Exact article match;
doi:10.1017/51366728913000448.

Although the title and venue were missing from
the supplied record, the publication proved
traceable through the author—year combination
and the function of the source in the text. The
missing metadata were added after that
identification.

Exact book match in Scholar and catalogues.

Exact article match; doi:10.1111/0023-
8333.00110.

Exact article match in Scholar and Cambridge
Core.

Exact standard record for WALS Online.

Exact article match in Scholar and Cambridge
Core.

Exact chapter and edited-volume match.

Exact article match in Scholar and Oxford
Academic.

Exact article match; doi:10.2307/3588487.

Exact article match; doi:10.1037/0003-
066X.34.10.906.

The authors, year, venue and subject point to
‘Large-scale evidence of dependency length
minimization in 37 languages’, PNAS 112(33),
doi:10.1073/pnas.1502134112. Correct the title.



35

36

37

38

39

40

4

42

43

44

45

46

47

48

49

50

51

52

53

54

55

Galambos, S. J., & Goldin-Meadow, S. (1990). The
effects of learning two languages on levels of
metalinguistic awareness. Cognition, 34(1).

Garcia, O., & Wei, L. (2014). Translanguaging:
Language, bilingualism and education. Palgrave
Macmillan.

Gibson, E. (1998). Linguistic complexity: Locality of
syntactic dependencies. Cognition, 68(1).

Godwin-Jones, R. (2018). Using mobile technology to
develop language skills and cultural understanding.
Language Learning & Technology, 22(3).

Goldberg, A. E. (2019). Explain me this: Creativity,
competition, and the partial productivity of
constructions. Princeton University Press.

Gombert, J. E. (1992). Metalinguistic development.
University of Chicago Press.

Grosjean, F. (2010). Bilingual: Life and reality. Harvard
University Press.

Hauser, M. D., Chomsky, N., & Fitch, W. T. (2002). The
faculty of language: What is it, who has it, and how
did it evolve? Science, 298(5598).

Herdina, P., & Jessner, U. (2002). A dynamic model of
multilingualism: Perspectives of change in
psycholinguistics. Multilingual Matters.

Jarvis, S., & Pavlenko, A. (2008). Crosslinguistic
influence in language and cognition. Routledge.

Jessner, U. (2006). Linguistic awareness in
multilinguals: English as a third language. Edinburgh
University Press.

Jessner, U. (2008). Teaching third languages: Findings,
trends and challenges. Language Teaching, 41(1).

Jurafsky, D., & Martin, J. H. (2024). Speech and
language processing: An introduction to natural
language processing, computational linguistics, and
speech recognition (3rd ed. draft).

Kroll, J. F., & Bialystok, E. (2013). Understanding the
consequences of bilingualism for language processing
and cognition. Journal of Cognitive Psychology, 25(5).

Kuhl, P. K. (2004). Early language acquisition: Cracking
the speech code. Nature Reviews Neuroscience, 5.

Kusters, W. (2003). Linguistic complexity: The
influence of social structure on language structure.
LOT.

Lee, J. H. (2021). Artificial intelligence in language
education: A critical review. Computer Assisted
Language Learning, 34(5-6).

Lee, J. S., & Drajati, N. A. (2019). A review of
technology-mediated L2 pragmatic development.
System, 83.

Li, S. (2015). The construct validity of language
aptitude. Studies in Second Language Acquisition,
37(1).

Li, Z., Link, S., & Hegelheimer, V. (2015). Rethinking
the role of automated writing evaluation (AWE)
feedback in ESL writing instruction. Journal of Second
Language Writing, 27.

Lightbown, P. M., & Spada, N. (2013). How languages
are learned (4th ed.). Oxford University Press.

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Not traceable as
cited

Not traceable as
cited

Traceable

Traceable

Traceable

69

Exact article match; doi:10.1016/0010-
0277(90)90030-N.

Exact book match in Scholar and the publisher’s
catalogue.

Exact article match; doi:10.1016/5S0010-
0277(98)00034-1.

Exact article match in Scholar and the LLT archive.

Exact book match in Scholar and the Princeton
catalogue.

Exact book match in Scholar and catalogues.

Exact book match in Scholar and the Harvard
catalogue.

Exact article match;
doi:10.1126/science.298.5598.1569.

Exact book match; minor variations in
capitalisation do not change the document
identity.

Exact book match; doi:10.4324/9780203935927.

Exact book match; doi:10.1515/9780748626540.

Exact article match;
doi:10.1017/50261444807004739.

The third-edition draft is traceable, but it is a
continuously updated online text. Record the
version or revision date and URL; use 2024’ only
for the snapshot actually consulted.

Exact article match;
doi:10.1080/20445911.2013.799170.

Exact article match; doi:10.1038/nrn1533.

Identifiable source: Linguistic Complexity: The
Influence of Social Change on Verbal Inflection
(doctoral thesis/LOT, 2003). Correct the title
substantially.

No exact title, author and volume match in
Scholar or the journal. The record was not
confirmed as a publication.

No exact match. Genuine literature on
technology-mediated L2 pragmatics exists, but
not this author—title~venue combination.

Identifiable source: Li (2016), ‘The construct
validity of language aptitude: A meta-analysis’,
SSLA 38(4), 801-842,
doi:10.1017/5027226311500042X.

Exact article match;
doi:10.1016/j.jslw.2014.10.004.

Exact book and edition match.



56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

Lim, Y., Choi, Y., & Lee, H. (2023). Human-Al
collaboration in education: Challenges and
opportunities. Computers & Education, 200, 104792.

Liu et al. (2023). [Full bibliographic record still to be
verified.]

Long, M. H. (1996). The role of the linguistic
environment in second language acquisition. In W.
Ritchie & T. Bhatia (Eds.), Handbook of second
language acquisition. Academic Press.

Lynch, T. (2001). Seeing what they meant:
Transcribing as a route to noticing. ELT Journal, 55(2).

Maiden, M. (2011). The Romance Languages.
Cambridge University Press.

Maiden, M. (2016). The Romance Languages. Oxford
University Press.

Maiden, M., & Robustelli, C. (2007). A reference
grammar of modern Italian. Routledge.

Mayer, T., & Cysouw, M. (2012). Creating a
comparative database of cross-linguistic lexical
distances. In Proceedings of the Workshop on Linked
Data in Linguistics.

Meara, P., & Rogers, V. (2019). Vocabulary and the
study of language aptitude. Routledge.

Mehisto, P. (2012). Excellence in bilingual education:
A guide for school principals. Cambridge University
Press.

Morris, C. D., Bransford, J. D., & Franks, J. J. (1977).
Levels of processing versus transfer appropriate
processing. Journal of Verbal Learning and Verbal
Behavior, 16(5).

Odlin, T. (1989). Language transfer: Cross-linguistic
influence in language learning. Cambridge University
Press.

Odlin, T. (2003). Cross-linguistic influence. In C.
Doughty & M. H. Long (Eds.), The handbook of second
language acquisition. Blackwell.

Ong, W. J. (1982). Orality and literacy: The
technologizing of the word. Routledge.

Otwinowska, A. (2016). Cognate vocabulary in
language acquisition and use: Attitudes, awareness,
activation. Multilingual Matters.

Pickering, M. J., & Garrod, S. (2013). An integrated
theory of language production and comprehension.
Behavioral and Brain Sciences, 36(4).

Posner, R. (1996). The Romance languages.
Cambridge University Press.

Reynolds, B. L. (2023). Generative Al in second
language education: Affordances and challenges.
Language Learning & Technology, 27(2).

Not traceable as
cited

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Not traceable as
cited

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Not traceable as
cited

70

No exact match; the title, authors and article
number do not form a verifiable publication
combination.

The abbreviated, incomplete form was sufficiently
recognisable through the author group, year and
substantive passage to trace the publication. The
full author, title and publication details were
added afterwards; metadata incompleteness does
not constitute a separate traceability category
here.

Exact chapter and edited-volume match.

Exact article match; doi:10.1093/elt/55.2.124.

Probable source core: The Cambridge History of
the Romance Languages, vol. 1 (Maiden, Smith &
Ledgeway, Eds., 2011). The stated monograph
does not exist in this form.

Probable source core: The Oxford Guide to the
Romance Languages (Ledgeway & Maiden, Eds.,
2016). Correct the author or editor role and the
title.

The book is traceable, but the year and publisher

differ by edition. Record the edition actually used;
2007 is generally associated with Hodder/Arnold,

and later editions with Routledge.

Identifiable publication core: ‘Language
comparison through sparse multilingual word
alignment’, EACL 2012 Joint Workshop of LINGVIS
& UNCLH, 54-62. Correct the title and venue.

No book or chapter with this title was found.
Meara & Rogers’ work on the LLAMA tests is
traceable, but does not make this record valid.

Exact book match in Scholar and the Cambridge
catalogue.

Exact article match in Scholar and the publisher’s
index.

Exact book match;
doi:10.1017/CB09781139524537.

Exact chapter match;
doi:10.1002/9780470756492.ch15.

The book and year are traceable, but the first
edition of 1982 was published by Methuen;
Routledge refers to a later edition or reprint.
Select one consistent edition.

Exact book match; catalogues show both 2015
and 2016 depending on publication or edition
records, but the stated 2016 edition is traceable.

Exact article match;
doi:10.1017/50140525X12001495.

Exact book match in Scholar and Cambridge
catalogues; ISBN 9780521281393.

No exact match in Scholar or the LLT archive. The
title resembles later reviews of generative Al, but
this record was not confirmed.



74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

Ringbom, H. (2007). Cross-linguistic influence in
second language acquisition. Multilingual Matters.

Ringbom, H. (2007). Cross-linguistic similarity in
foreign language learning. Multilingual Matters.

Rothman, J. (2009). Understanding the nature and
outcomes of early bilingualism: Romance languages
as heritage languages. International Journal of
Bilingualism, 13(2).

Rothman, J. (2015). Linguistic and cognitive
motivations for the Typological Primacy Model of L3
acquisition. Bilingualism: Language and Cognition,
18(2).

Saffran, J. R., Aslin, R. N., & Newport, E. L. (1996).
Statistical learning by 8-month-old infants. Science,
274(5294).

Schraw, G., & Dennison, R. S. (1994). Assessing
metacognitive awareness. Contemporary Educational
Psychology, 19(4).

Serva, M., & Petroni, F. (2008). Indo-European
languages tree by Levenshtein distance. Europhysics
Letters, 81(6), 68005.

Skehan, P. (1998). A cognitive approach to language
learning. Oxford University Press.

Skehan, P. (2016). Foreign language aptitude and its

relationship with grammar. Language Teaching, 49(3).

Skinner, B. F. (1957). Verbal behavior. Appleton-
Century-Crofts.

Steiner, G. (2011). The poetry of thought: From
Hellenism to Celan. New Directions.

Swain, M. (1985). Communicative competence: Some
roles of comprehensible input and output in its
development. In S. Gass & C. Madden (Eds.), Input in
second language acquisition. Newbury House.

Taguchi, N. (2015). Instructed pragmatics at a glance:
Where instructional studies were, are, and should be
going. Language Teaching, 48(1).

Tenney, I., Das, D., & Pavlick, E. (2019). BERT
rediscovers the classical NLP pipeline. Proceedings of
the 57th Annual Meeting of the Association for
Computational Linguistics.

Tomasello, M. (2003). Constructing a language: A
usage-based theory of language acquisition. Harvard
University Press.

Tomasello, M. (2008). Origins of human
communication. MIT Press.

Tomasello, M. (2009). The cultural origins of human
cognition. Harvard University Press.

VanPatten, B. (2015). While we’re on the topic: BVP
on language, acquisition, and classroom practice.
ACTFL.

Vygotsky, L. S. (1978). Mind in society: The
development of higher psychological processes.
Harvard University Press.

Wang, Y., & Vasquez, C. (2012). The effect of written
corrective feedback by L1 and L2 speakers on ESL
learners’ development. System, 40(2).

Not traceable as
cited

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Traceable

Not traceable as
cited

71

No 2007 book with this title by Ringbom. The
record appears to combine Ringbom’s work with
other titles concerning crosslinguistic influence.

Exact book match in Scholar and the publisher’s
catalogue.

Exact article match;
doi:10.1177/1367006909339814.

Traceable article identity; the full title includes
‘(TPM) of third language (L3) transfer: Timing of
acquisition and proficiency considered’;
doi:10.1017/5136672891300059X.

Exact article match in Scholar, Science and
PubMed.

Exact article match; 460-475,
doi:10.1006/ceps.1994.1033.

Exact article match in Scholar and EPL; preprint
arXiv:0708.2971.

Exact book match in Scholar, OUP and ERIC.

Identifiable source: Skehan (2015), ‘Foreign
Language Aptitude and Its Relationship with
Grammar: A Critical Overview’, Applied Linguistics
36(3), 367—-384. Correct the year, venue and
volume.

Exact book match in Scholar and historical
catalogues.

Exact book and publisher match.

Exact chapter and edited-volume match; the full
title generally uses ‘comprehensible output’.

Exact article match; 1-50,
doi:10.1017/50261444814000263.

Exact ACL record; 4593-4601,
doi:10.18653/v1/P19-1452.

Exact book match in Scholar and the Harvard
catalogue.

Exact book match in Scholar and MIT Press; ISBN
9780262201773.

The title is traceable; 2009 is a reprint or edition
of the book originally published in 1999. The
stated edition can be retained if it was actually
used.

Exact title and publisher, but catalogues date the
publication to 2017. Correct the year and record
the edition used.

Exact book match in Scholar and the Harvard
catalogue.

No exact match. Wang & Vasquez (2012) did
publish ‘Web 2.0 and second language learning:



What does the research tell us?’; thatis a
different document.

94 | Weber, M. (2002). Science as a vocation (H. H. Gerth Traceable The record conflates editions: Gerth & Mills
& C. W. Mills, Trans.). Hackett. (Original work belongs to From Max Weber (1946); Hackett
published 1919) published The Vocation Lectures in 2004,

translated by Rodney Livingstone and edited by
Owen & Strong. Select one edition.

95 Wood, D., Bruner, J., & Ross, G. (1976). The role of Traceable Exact article match; 89-100, doi:10.1111/j.1469-
tutoring in problem solving. Journal of Child 7610.1976.tb00381.x.
Psychology and Psychiatry, 17(2).

96 Yilmaz, Y., & Granena, G. (2019). Task-based oral Not traceable as No exact title or volume match. The authors
corrective feedback in computer-mediated cited published separately and later on feedback and
communication. Language Learning & Technology, CMC, but this record was not confirmed.

23(2).

97 | Zajonc, R. B. (1968). Attitudinal effects of mere Traceable Exact monograph-supplement record; 9(2, Pt. 2),
exposure. Journal of Personality and Social 1-27, doi:10.1037/h0025848.
Psychology, 9(2).

98 | Zhai, X. (2022). The role of paraphrasing in second Not traceable as No exact match in Scholar, the journal or the
language acquisition: An Al-supported study. cited author’s profile. The title and venue could not be
Computer Assisted Language Learning, 35(3). confirmed as a document.

Page 4 of 5

A4. Analysis of the thirteen untraceable records

The primary conclusion ‘not traceable as cited’ does not preclude further analysis. Each of the thirteen
records was therefore examined ex post to determine which recognisable elements from genuine
publications may have contributed to the incorrect record. This reconstruction serves two purposes: it
clarifies the error mechanism and assists in locating a potentially relevant source for the local textual
claim. It can never, however, prove which source was historically used by the author or the model.

The earlier analysis correctly distinguished three recurrent mechanisms. In bibliographic distortion, a
genuine author—year or document core remains recognisable, but the title, venue or other details have
shifted. In bibliographic recombination, elements from two or more existing publications are
combined. In local semantic reconstruction, a credible title is formed that fits the function of the source
in the text, even though that title does not exist as a document. In all three cases, individual elements
may be true while the bibliographic combination is false.

A4.1 Case analyses

Case 2 — Bentz et al. (2017)

The stated title and Journal of Language Modelling record could not be confirmed as a publication.
The same four authors published ‘The Entropy of Words—Learnability and Expressivity Across More
Than 1000 Languages’ in Entropy, 19(6), 275, in 2017 (doi:10.3390/e19060275).

Bibliographic distortion or local semantic reconstruction. The genuine source core is strong; whether
this particular publication was intended remains uncertain.
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Case 3 — Bentz & Berdicevskis (2016)

‘Language complexity across domains’ in Linguistic Typology 20(2) does not exist in the stated
combination.

Bentz and Berdicevskis published ‘Learning pressures reduce morphological complexity: Linking
corpus, computational and experimental evidence’ in the CLALC proceedings, pp. 222-232, in 2016
(ACL Anthology W16-4125).

Bibliographic distortion. The authors, year and substantive domain provide a strong source core; the
historical origin of the incorrect title cannot be proved.

Case 10 — Bonvino (2009)

The title ‘Cognates and lexical processing in Romance languages’ and the stated Journal of Romance
Studies record were not found.

Bonvino’s demonstrable line of research concerns intercomprehension among Romance languages
and the pedagogical use of transparent lexical correspondences. That line of research explains the
plausibility of the record, but does not produce a unique title-venue match.

Local semantic reconstruction. Confidence in the thematic anchor is reasonable; confidence in a
specific intended publication is low.

Case 21 — Colpaert (2020)

The stated ReCALL publication ‘Reflections on present-day CALL research’ does not exist.

ReCALL 32(2) contains Gillespie (2020), ‘CALL research: Where are we now?’. In 2020, Colpaert
published ‘Editorial position paper: How virtual is your research?’ in Computer Assisted Language
Learning, 33(7), 653—664.

Bibliographic recombination: the author and year from one source appear to have been linked to the
title theme and venue of another. The pattern is reasonably certain; the directly intended source is
not.

Case 51— Lee, J. H. (2021)

The stated critical review could not be linked to a publication by J. H. Lee in Computer Assisted
Language Learning 34(5-6).

Systematic and bibliometric reviews of Al in language education do exist, but none confirms this
combination of author, title, year and venue.

Local semantic reconstruction. The subject is genuine; without a unique author or document anchor,
any replacement source constitutes a new substantive choice.

Case 52 — Lee & Drajati (2019)

The stated System publication on technology-mediated L2 pragmatics does not exist.

Lee and Drajati published on affective variables and informal digital learning of English in Australasian
Journal of Educational Technology, 35(5), 168-182, in 2019. Gonzalez-Lloret published ‘Technology
and L2 Pragmatics Learning’ in Annual Review of Applied Linguistics, 39, 113-127, in 2019.
Bibliographic recombination. The two genuine source cores explain almost all elements of the fictitious
record; which source was intended for the local claim remains uncertain.

Case 56 — Lim, Choi & Lee (2023)

The title and authors do not belong to Computers & Education 200, article 104792.

Article number 104792 belongs to Kwong and Churchill (2023) and concerns e-portfolio use. A
substantively similar genuine publication is Kim, Lee and Cho (2022), ‘Learning design to support
student—Al collaboration’, in Education and Information Technologies, 27, 6069—6104.
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Bibliographic recombination. The conflict with the unique article number establishes the lack of
traceability; the proposed substantive source is merely a plausible reconstruction.

Case 64 — Meara & Rogers (2019)

The stated Routledge book ‘Vocabulary and the study of language aptitude’ could not be confirmed.
Meara and Rogers are demonstrably associated with the LLAMA language aptitude tests; the LLAMA
test versions and publications on their development and validation, among other materials, are
traceable. This does not make the stated book record valid.

Local semantic reconstruction. The author and subject anchors are strong; the title, document type
and publisher cannot be traced to a single genuine source.

Case 73 — Reynolds (2023)

The stated LLT publication ‘Generative Al in second language education’ does not exist in volume 27(2).
In 2023, Reynolds co-authored Soyoof et al., a scoping review of informal digital learning of English in
Computer Assisted Language Learning, 36(4), 608—640. Godwin-Jones published ‘Emerging spaces for
language learning: Al bots, ambient intelligence, and the metaverse’ in LLT 27(2), pp. 6-27.
Bibliographic recombination. The combination of the author anchor and the LLT theme is plausible,
but has not been historically established.

Case 74 — Ringbom (2007)

The 2007 book ‘Cross-linguistic influence in second language acquisition’ by Ringbom does not exist.
The same bibliography does contain Ringbom’s traceable book ‘Cross-linguistic similarity in foreign
language learning’ (Multilingual Matters, 2007). The incorrect title also resembles general terminology
and other book titles concerning cross-linguistic influence.

Bibliographic recombination and duplicate formation. The Ringbom source core is very strong; the
stated record remains a second, non-existent document.

Case 93 — Wang & Vidsquez (2012)

The stated System publication on written corrective feedback could not be confirmed.

Wang and Vdasquez published ‘Web 2.0 and Second Language Learning: What Does the Research Tell
Us?’ in CALICO Journal, 29(3), 412430, in 2012.

Bibliographic distortion. The authors and year are strongly anchored, but the subject, title and venue
have shifted; replacement requires verification against the claim in the text.

Case 96 — Yilmaz & Granena (2019)

The stated LLT publication on task-based oral corrective feedback does not exist.

Yilmaz and Granena published on cognitive individual differences and feedback in The Modern
Language Journal, 103(3), 686—702, in 2019. That year, Granena and Yilmaz published on corrective
feedback and implicit sequence learning in Language Learning, 69(S1), 127-156.

Synthetic bibliographic recombination. The source core is strong, but the precise route by which the
elements were combined remains uncertain.

Case 98 — Zhai (2022)

The stated Computer Assisted Language Learning publication on Al-supported paraphrasing does not
exist.
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In 2022, Zhai published the SSRN working paper ‘ChatGPT User Experience: Implications for Education’.
That author—year combination may have contributed to the record, but the title, subject and venue do
not coincide.

Local semantic reconstruction. The author—year anchor is reasonable; confidence in the relationship
to the local claim and the precise route of formation is low.

A4.2 System diagnosis

The thirteen records are therefore not adequately described simply as ‘remove or replace’. A non-
existent publication cannot function as a scholarly source, but the reconstruction shows which part of
the semantic or bibliographic knowledge was retained and where the link to documentary provenance
failed. The central problem is not necessarily wholesale fabrication of knowledge, but often a failed
connection between genuine authors, subjects, title fragments, venues and years.

This does not alter the bibliometric outcome: thirteen records remain untraceable as cited. It does,
however, change the remediation strategy. A plausibly reconstructed source must not be inserted
silently as the historical source. The local claim must first be examined to establish which source was
actually consulted or which new source can substantively support the claim.

A4.3 Recommendations

e For each of the thirteen untraceable records, first examine the local textual claim and the
available notes; use the ex post reconstruction only as a search route.

e Remove the incorrect record when no source that was actually consulted or substantively verified
can be established; replace it only with a source that demonstrably supports the claim.

e For the 85 traceable publications, incorporate all supplemented, corrected, edition-sensitive and
version-sensitive metadata into the Dutch reference list and then harmonise the in-text citations.

e Forversion-sensitive sources — Jurafsky and Martin in particular — record a specific revision date,
URL and access date.

e Only then translate title descriptions or annotations; retain official English-language publication
titles unchanged.

Curator’s note:

The remedial actions in these recommendations were not implemented, either in the
Dutch original or in the English translation. Academic integrity — presenting a faithful
picture of what Al can and cannot do — took precedence here over academic perfection
— error-free reference lists.
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A5. Conclusion

The complete record audit produces a clear binary picture. Of the 98 records, 85 publications are
traceable (86.7%); 13 records are not traceable as cited (13.3%). The four originally incomplete records
belong to the traceable group because their source cores enabled identification and the metadata
were supplemented only afterwards. Metadata incompleteness has therefore rightly not been
reported as a separate outcome or as ‘traceable after correction’. The central lesson is not that Al-
generated reference lists are unusable, but that their credible appearance must never substitute for
documentary evidence
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Annex B — Verification of substantive source use

B.1 Scope and method

The substantive verification covers Chapters 1-3 of version 8 of the thesis. The bibliographic
1dentities of the 98 literature records were taken from Annex A. The verification was conducted
in accordance with prompt C3-v3.

This audit — conducted by ChatGPT — distinguishes between:

e the support for the propositions underpinning the argument and for the chapter-level
argument as a whole;

e the accuracy of local attributions to individual sources;

e the thesis’s own syntheses, analogies, hypotheses and design constructs.

A local discrepancy was not automatically treated as a shortcoming in the central argument.

Conversely, overall theoretical plausibility was not used to excuse a specific incorrect source
attribution.
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B.2 Chapter 1 — Introduction and positioning

B.2.1 Central thesis and function

Chapter 1 positions the research around the testable possibility that three related Romance
languages can be acquired simultaneously to a functional A2 level within twelve weeks, without
explicit grammar instruction and with support from generative Al. The chapter does not argue
that this effect has already been demonstrated. It constructs four assumptions: Al can provide
rich and varied language input; related languages can facilitate transfer; metalinguistic
reflection can make interference manageable; and grammatical understanding can emerge from
pattern recognition. The literature therefore primarily legitimises the research question and the
choice of research object.

B.2.

2 Frozen argument map

ID

Proposition underpinning the
argument

Status

Dep.

Source set

H1-
P1

Generative Al creates the
possibility of a learning
environment with extensive input,
feedback and variation; whether
this accelerates language
acquisition is an assumption to be
investigated.

HY/SY

Chapelle; Colpaert

H1-
P2

Relatedness between languages
creates both opportunities for
transfer and risks of interference.

SY

Odlin; Ringbom; Jarvis & Pavlenko; Rothman

H1-
P3

Comparison and metalinguistic
reflection can make relatedness
productive and help manage
interference.

SY/HY

Jessner; Bialystok; Cenoz; Cenoz & Gorter

H1-
P4

Their common origin and
structural overlap make Spanish,
Italian and Portuguese a suitable
comparative research object.

SY/0D

Posner; Maiden & Robustelli; Rothman;
Dewaele & Wei; Grosjean

H1-
P5

A2 is a functional and meaningful
assessment level within the
defined programme.

OD/HY

Council of Europe; Lightbown & Spada;
Bialystok

H1-
P6

The combination of Al, transfer,
reflection and emergent pattern
learning constitutes a testable
research model.

SY/HY

Combined source set H1-P1-P5
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B.2.

3 Evidence register

o]

Source verification and local finding

H1-
P1

Chapelle: T/V2/P/EX. The CALL literature supports the possibilities of technologically enriched input,
practice and feedback. It does not demonstrate the effectiveness of the LLM programme designed
here, but Chapter 1 also presents this as an assumption. Colpaert: NT/VO/BI. The cited publication does
not exist in the stated form. This disrupts the local attribution, but not the status of the proposition as
a hypothesis to be tested.

H1-
P2

Odlin: T/V2/S/G; Ringbom: AMB/V2/S/BI; Jarvis & Pavlenko: T/V2/S/G. Together, these sources support
the two-sided transfer argument. The Ringbom reference is bibliographically ambiguous, but the
traceable book is substantively relevant. Rothman 2009: T/V2/M/AT. This article addresses Romance
heritage bilingualism and does not independently support the specific statement about interference
when learning the three selected languages simultaneously. The local problem does not affect the
broader transfer proposition.

H1-
P3

Jessner: T/V2/S/G; Bialystok: T/V2/S/G; Cenoz: T/V2/S/G. The importance of metalinguistic awareness
and multilingual reflection is substantially supported. Cenoz & Gorter: T/V2/P/EX. The study of
trilingual writing supports a multilingual orientation, but not all the specific effects mentioned in the
passage. The hypothesis that reflection accelerates learning remains an original research assumption.

H1-
P4

Posner and Maiden & Robustelli: T/V2/S/G. Genealogical relatedness and structural comparability are
adequately supported. Rothman 2009: T/V2/M/AT for the specific interference claim. Dewaele & Wei:
T/V2/M/AT. The study concerns tolerance of ambiguity, not faster lexical recognition or grammatical
accessibility. Grosjean: T/V2/P/EX. The local attributions are too broad, but the suitability of the three
Romance languages as a comparative research object is supported by the rest of the source set.

H1-
PS

Council of Europe: T/V1/S/G. The A2 descriptors support A2 as a functional level for everyday
communication. Lightbown & Spada and Bialystok: T/V2/P/CP. They confirm general developmental
and awareness processes, but not that A2 universally constitutes the first measurable tipping point.
That threshold function is recognisably an original design choice.

H1-
P6

The four-part combination does not appear in the literature as a single model. The sources do,
however, provide recognisable building blocks. Chapter 1 explicitly presents the combination as an
assumption and research question. It is therefore a new, transparent synthesis rather than
retrospective source anchoring.

B.2.4 Propositional synthesis

| ID H Status”Dep.”Coverage” Significance of local findings

H1-|| HY/SY|| H A4|[The claim that Al accelerates learning is rightly formulated as a hypothesis; one
P1 bibliographic problem does not alter that status.

H1- SY|| H A3|[The transfer proposition is supported by multiple sources; Rothman 2009 is
P2 used incorrectly at the local level.

H1-|| SY/HY H A3/A4{The mechanism is well supported; the accelerating effect remains a testable
P3 extension.

H1-||SY/OD|| M A2|[The language selection is adequately supported despite two local attribution
P4 problems.

H1-|OD/HY|| M A4{|A2 is defined functionally; its status as the optimal threshold level is an explicit
P5 design assumption.

H1-|| SY/HY|| H A4|The research model is a recognisably new combination of adequately

P6 supported building blocks.
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B.2.5 Assessment of Chapter 1

The central argument of Chapter 1 is adequately supported for its actual function: formulating
and positioning a research hypothesis. The selected literature supports the basic ideas
concerning transfer, metalinguistic awareness, language relatedness and functional language
proficiency.

The local problems involving Rothman, Dewaele and Wei, and Colpaert are genuine, but they
do not render the research question theoretically unfounded. The chapter’s principal merit is
precisely that it presents the combination of mechanisms largely as an assumption. Local
documentary precision is weaker than overall theoretical coherence.
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B.3 Chapter 2 — Theoretical framework

B.3.1 Central thesis and function

Chapter 2 argues that an Al-supported, simultaneous and largely inductive polyglot learning
programme is theoretically plausible when it makes use of frequency, variation, pattern
recognition, transfer, metalinguistic reflection and scaffolding. The LLM is not presented as the
cognitive equivalent of a human being, but as a mirror and pedagogical instrument capable of
generating a rich supply of examples, contrasts and feedback. The chapter also identifies risks:
interference, cognitive load, unreliable Al output, and differences in language complexity and

aptitude.

B.3.2 Frozen argument map

Proposition underpinning the
argument

Status

Dep.

Source set

Related languages facilitate positive
transfer, but also increase the
possibility of negative transfer.

H2-
P1

SY

Odlin; Ringbom; Jarvis & Pavlenko

Simultaneous activation of multiple
H2-||languages imposes additional

P2 ||lcognitive and metacognitive
demands.

SY

Cenoz; Herdina & Jessner; De Bot &
Jaensch; Gibson; Boekaerts & Corno

Language structures can emerge
H2-[[from frequency, repeated exposure,
P3 |luse and pattern recognition without
every rule being taught explicitly.

SY

Ellis; Tomasello; Lightbown & Spada;
Zajonc

The comparison with an LLM
functions as a pedagogical model for
H2-||a rich distributional learning

P4 |lenvironment, not as an equivalence
between human and computational
cognition.

AN/HY]

Brown et al.; Ellis; Tomasello; Bender &

Koller

Interlingual comparison across
H2-||different language domains can
P5 |loperationalise transfer and
metalinguistic awareness.

SY/OD

Odlin; Ringbom; Jessner; Cenoz & Gorter;

Field; Taguchi

Reflection, self-regulation and
scaffolding are necessary
H2-{|lcomponents of a learning

P6 [lenvironment in which the student
learns to recognise and correct
patterns independently.

SY/0D

Jessner; Bialystok; Flavell; Schraw;

Boekaerts & Corno; Vygotsky; Wood et al.
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H2-
P7

Al can facilitate input, variation and

feedback, but d t .
eeaback, but aoes no Li et al.; Wang & Vasquez; Lynch; Bender

H2-
P8

independently .safegu.ard.meamng, SY/HY| H & Koller; Lim; Liu

accuracy, learning objectives or

adaptivity.

Language aptitude, structural

complexity and language distance Carroll; Skehan; Li; Meara; Kusters; Bentz;
provide an additional rationale for  ||SY/MET] M[|WALS; Futrell; Serva & Petroni; Mayer &
selecting and comparing the three Cysouw; Posner; Maiden

Romance languages.

B.3.

3 Evidence register

Source verification and local finding

H2-
P1

Odlin: T/V2/S/G; Jarvis & Pavlenko: T/V2/S/G; Ringbom: AMB/V2/S/BI. The source set supports
the core proposition directly and through multiple sources. The duplicate Ringbom record is a
bibliographic problem, not a substantive gap.

H2-
P2

Cenoz and Herdina & Jessner: T/V2/P/G. They support the dynamics and complexity of
multilingual acquisition. De Bot & Jaensch: T/V2/P/G. The source addresses distinctive features
of L3 processing. Gibson: T/V2/P/EX. The theory of processing load is applied to the parallel
activation of multiple languages; the source did not investigate that application directly.
Boekaerts & Corno: T/V2/S/G for planning, monitoring and self-regulation. The phrase ‘cognitive
overload’ is stronger than the combined evidence, but the broader proposition concerning
additional processing and regulatory demands remains supported.

H2-
P3

Ellis and Tomasello: T/V2/S/G. Frequency, use, repetition and pattern formation fall directly
within the scope of their theories. Lightbown & Spada: T/V2/S/G for learning from rich exposure
and its limitations in adults. Zajonc: T/V1/P/CP. The classic mere-exposure effect primarily
concerns affective evaluation. The term is used more broadly in the thesis to denote learning
through exposure. The passage explicitly asks, however, whether exposure is sufficient and
supplements the argument with usage-based and immersion literature. The terminological
problem therefore has no material consequence for the proposition.

H2-
P4

Brown et al.: T/V1/S/G for the statistical training principle and the few-shot performance of GPT-
3. Ellis and Tomasello: T/V2/S/G for human pattern formation from distributional input. Bender
& Koller: T/V1/S/G for the distinction between form processing and comprehension of meaning.
The phrase ‘learning like an LLM’ compresses two levels of explanation, but the surrounding text
explicitly identifies the differences in meaning, intention and reflection. The comparison
therefore functions as a bounded analogy.

H2-
PS

Odlin, Ringbom and Jessner: T/AMB, V2/S/G. They support transfer, comparison and awareness.
Field: T/V2/P/EX for applying pronunciation research to systematic comparison. Taguchi:
T/V2/P/EX for translating pragmatics instruction into digital register variation. Not all the specific
digital exercises have been validated empirically, but the eight-strategy model is recognisably
constructed as an original operationalisation.

H2-
P6

Jessner, Bialystok, Flavell, Schraw and Boekaerts & Corno: T/V2/S/G. The importance of
awareness, monitoring and self-regulation is supported by multiple sources. Vygotsky and Wood
et al.: T/V2/P/EX. Classic scaffolding theory is transposed to an Al-supported environment. The
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text uses the mechanism as a design principle; it does not demonstrate that an LLM
independently replaces a human tutor.

H2-
P7

Li, Link & Hegelheimer: T/V2/P/EX. Automated writing evaluation supports the possibility of
form-focused feedback, but is not identical to generative Al. Wang & Vasquez: NT/VO/BI; Lim:
NT/VO/BI. The local attributions are not verifiable. Lynch: T/V2/P/EX. Self-transcription and
noticing provide a useful mechanism for reflective self-correction, but no direct evidence for Al
feedback or the absence of social pressure. Bender & Koller: T/V1/S/G for the limitation that
form processing does not guarantee comprehension of meaning. Liu: T/VO-V2/NV. The
bibliographic core is traceable, but the available data do not permit a precise local assessment.
The set supports both possibilities and limitations, but not every specific Al effect.

H2-
P8

Carroll, Skehan and Li: T/V2/S or P/G for language aptitude as a multidimensional construct.
Meara & Rogers: NT/VO/BI. Kusters: T/V2/P/EX; Bentz records: NT/VO/BI; WALS: T/V2/S/G;
Futrell: T/V2/P/EX; Serva & Petroni: T/V2/S/G; Mayer & Cysouw: T/V2/P/G. These sources
measure different properties: aptitude, morphological complexity, typological structure,
dependency length and lexical distance. Together, they do not support a single validated model
of individual learnability. Posner and Maiden do support Romance-language comparability.

B.3.4 Propositional synthesis

| ID H Status”Dep.”Coverage” Significance of local findings

:;'12_ Sy|| H A3||The transfer proposition is supported directly and by multiple sources.

H2- The broader proposition is supported; ‘overload’ and the application

SY| M A2 .

P2 of Gibson are locally too strong.

H2- sl H A3 The central pattern-learning argument is well supported; Zajonc

P3 causes only terminological compression.

H2- ANZRYL M v The literature pI’O\{IdeS sufficient building blocks for the explicitly

P4 bounded pedagogical analogy.

H2- SY/0D H A4 The sp(.ecnﬂc_ sys.tem of strategies is a recogmsa.ble.orlgmal

P5 operationalisation of adequately supported principles.

H2- SY/0D H A4 Reﬂectllo.n and seIf-rgguIatlon are.s.trongly supported; Al scaffolding is

P6 an explicit technological transposition.

H2- The possibilities and limitations are made sufficiently plausible, but
SY/HY|| H A2 . )

P7 several specific Al effects lack direct support.

H2- SY/MET| M AL The individual cohstructs e'X|st, but their combination into a single

P8 model of learnability remains fragmentary.
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B.3.5 Assessment of Chapter 2

The central theoretical architecture of Chapter 2 is reasonably well supported. The propositions
underpinning the argument concerning transfer, usage-based pattern learning, metalinguistic
awareness, reflection and self-regulation are supported directly or by multiple relevant sources.
The human—LLM comparison does not constitute an independent ontological equivalence. It is
embedded in a passage that explicitly identifies the absence of human understanding in
language models and confines the comparison to a learning environment with abundant
patterns, variation and exposure. As a pedagogical model, this synthesis is sufficiently
transparent. The weakest component is not the central language-acquisition model, but the
attempt to combine aptitude, language distance and heterogeneous complexity measures into a
single model of learnability. Several specific effects of generative Al are also supported
indirectly by research on earlier digital learning tools. These limitations weaken particular
elaborations, but not the basic proposition that an Al system can facilitate the required input,
comparison and feedback.
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B.4 Chapter 3 — Learning design

B.4.1 Central thesis and function

Chapter 3 translates the theoretical model into an executable learning design. Frequency,
variation, semantic parallelism, transfer and reflection are operationalised in trilingual triplets,
a Week 0 micro-curriculum, a twelve-week programme, interlingual strategies and a
combination of digital instruments. The chapter does not claim that this precise combination
already exists in the literature. Its central contribution is its own design construct. It also
describes how semantic drift, unclear micro-contexts and scaling problems arose during
production and were made manageable through additional design measures.

B.4.

2 Frozen argument map

ID

Proposition underpinning the
argument

Status

Dep.

Source set

H3-
P1

A learning environment
containing frequent,
meaningful and varied
examples can support
emergent pattern formation.

SY/OD

Bybee; Ellis; Goldberg; Ellis & Larsen-Freeman;

Tomasello

H3-
P2

The LLM comparison provides
a pedagogical model for
distributional learning, while
human meaning-making and
reflection constitute the
fundamental difference.

AN/OD

Brown; Jurafsky & Martin; Bender & Koller; Hauser et
al.; usage-based sources

H3-
P3

The genealogical and
structural coherence of the
Romance languages can be
used as an interlingual
organising key.

SY/OD

Posner; Maiden; Bonami & Boyé; de Groot & Keijzer;

Otwinowska

H3-
P4

Semantic triplets and
interlingual strategies
operationalise comparison,
transfer and pattern
recognition.

oD

De Bot & Lowie; Bybee; Odlin; Ringbom; Jessner

H3-
PS

The phased progression from
perceptual pre-activation to
generalisation, structural
comparison and pragmatic
application translates different
learning mechanisms into the
micro-curriculum.

SY/0D

Saffran et al.; Bybee; Pickering & Garrod; Morris et al.
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H3-
P6

The combination of Al, Anki, oD H|Vygotsky; Wood et al.; Lynch; digital language-learning
pronunciation support and literature

reflection formats creates a
scaffolded learning and
observation environment.

H3-
P7

Multiple data streams make MET/H H|[Limited explicit source set
the learning process testable, Y
but the significance of
convergence and causal
attribution must be bounded
methodologically.

H3-
P8

The observed production CL/SY M)||Original documented production experience
problems and subsequent
control measures constitute
case-specific design
knowledge.

B.4.

3 Evidence register

| D

H Source verification and local finding

H3-
P1

Bybee, Ellis, Ellis & Larsen-Freeman and Tomasello: T/V2/S/G. This literature supports frequency
sensitivity, construction formation, emergence and learning from use. Goldberg: T/V2/P/G.
Construction grammar supports pattern formation, but not directly the effect of the precise trilingual
configuration. The specific combination is rightly treated as a design construct.

H3-
P2

Brown and Jurafsky & Martin: T/V1-V2/S/G for computational pattern prediction. Usage-based
sources: T/V2/S/G for human sensitivity to distributional patterns. Bender & Koller: T/V1/S/G for the
distinction between form and meaning. Hauser et al.: T/V2/P/G for the distinctive human language
faculty, but not for the complete pedagogical comparison. The sentence concerning shared next-
token prediction is conceptually compressed; the surrounding text nevertheless prevents it from
becoming an equivalence between human and model.

H3-
P3

Posner and Maiden: T/V2/S/G. Romance-language continuity is supported directly. Bonami & Boyé:
T/V1/P/G. Suppletion and verbal morphology illustrate specific structural patterns. De Groot &
Keijzer: T/V2/S/G for the cognate advantage; Otwinowska: T/V2/S/G for cognate awareness and
activation. The presentation of Latin as an ‘interlingual key’ is an original pedagogical synthesis, not a
finding attributed to the sources.

H3-
P4

Bybee, Odlin, Ringbom and Jessner: T/AMB, V2/S/G for exemplar learning, transfer, comparison and
awareness. De Bot & Lowie: T/V2/P/EX. The source supports dynamic multilingual development, but
not the maximum effectiveness of this precise triplet structure. The triplets and strategies are
sufficiently recognisable as an original operationalisation.

H3-
P5

Saffran et al.: T/V2/P/EX. Statistical learning in infants provides a mechanistic point of reference, not
direct validation of an adult trilingual cloze phase. Bybee: T/V2/S/G for exemplar-based abstraction.
Pickering & Garrod: T/V2/P/EX. Alignment and predictive processing provide a point of reference, but
the specific cross-linguistic teaching phase is a design translation. Morris et al.: T/V2/S/EX. Transfer-
appropriate processing supports the connection between processing and subsequent application; the
pragmatic task structure is a defensible extension. Together, the sources provide building blocks, not
a pre-existing four-phase model.
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Vygotsky and Wood et al.: T/V2/P/EX for the transposition of scaffolding to a digital environment.
H3- ||Lynch: T/V2/P/EX for noticing and self-correction. The precise set of instruments is an original design.
P6 ||[The sources need not each validate ChatGPT, Anki or Speechling individually in order to support the
design principles.
The instruments demonstrably produce different types of data, but some methodological inferences
go beyond what has thereby been established. The number of required Anki repetitions is not an
H3- |jluncomplicated direct measure of consolidation speed. Equal initial input does not exclude alternative
P7 |lexplanations for subsequent differences. Convergence among error frequency, pronunciation and
reflection can support the hypothesis, but does not validate it without explicit construct definitions
and decision rules. The design is testable, but not self-validating.
This proposition is based primarily not on external literature, but on the production history
H3- ||described: semantic drift, problems with micro-contexts, asymmetrical variation, and the
P8 |lintroduction of micro-batches and serial derivation. Because the text presents this as original design
experience, the absence of external source references does not constitute a provenance problem.
B.4.4 Propositional synthesis

|ID HStatus HDep. HCoverage HSignificanceoflocalfindings

H3-
P1

The design recognisably applies a well-supported
SY/0OD H A4 pattern-learning principle to a new trilingual
environment.

H3-

The pedagogical analogy is sufficiently bounded;
AN/OD M Ad one compressed formulation does not alter its

P2 .

overall function.
H3- SY/0D M A4 The.genealoglcal ba5|s.|s_strong; the'lnterlmgual
P3 key is a transparent original synthesis.

The literature supports the mechanisms; the
H3- L . -
P4 oD H A4 specific triplet and strategy system is the original

design contribution.

H3-
PS

The phase structure was not adopted empirically,
SY/OD M A4 but was constructed defensibly from different
learning mechanisms.

H3- oD H Ad The set of instruments is a new operationalisation
P6 of scaffolding, feedback and reflection.

H3- MET/HY H Al Tes.tab_|||ty is plausible; cau§al attribution and self-
P7 validation are methodologically under-supported.
H3- cL/sy M n/a Th|s.c.oncerns case-specific design knowledge

P8 explicitly presented as such.
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B.4.5 Genuinely uncited propositions underpinning the argument

‘ Proposition HFunction || Dep.” Assessment
U-||Because all participants Causal H||AO for causal exclusivity. Equal input does not
01||receive the same Week O |[methodologica exclude other explanations.

input, subsequent variation||l inference
can be attributed to
differences in depth of

| ||processing.
U-{[The number of required Operationalisa M||A1. The measure may be informative, but ‘direct’
02||Anki repetitions constitutes|jtion requires additional methodological substantiation.

a direct measure of
consolidation speed.

U-||Convergence among the |[|Validation H[/A1. Convergence supports the hypothesis, but
03||data streams used claim requires predefined constructs and decision rules.
constitutes the empirical
test of the central

| |[hypothesis.
U-|[Through a self-recording  ||Validation H||AO/A1. Self-recording produces data, but does not
04{|/measurement network, the|lclaim independently establish theoretical validity.

learning process itself
provides the evidence for
the validity of the
underlying theory.

The human-LLM comparison is not included in this register. In its full context, it is
recognisable as a pedagogical model rather than an uncited empirical equivalence.

B.4.6 Assessment of Chapter 3

Chapter 3 primarily contains an original, theory-driven design construct. At this level in
particular, the overall protocol works better than the earlier local audit. None of the sources
needs already to have investigated the complete triplet model, micro-curriculum or set of
instruments empirically. The relevant question is whether the sources provide recognisable
building blocks and whether the new combination remains visible as an original design. Both
conditions are largely met.

The weakest passage concerns not the design philosophy, but the methodological validation in
§3.7. The design can produce data with which the hypothesis can be investigated, but some
formulations allow testability, causal attribution and validation to merge too readily. This is a
genuine methodological problem, but does not refute the learning design.

The sections on the difficulties encountered during production add a strong empirical and

reflective layer. They show that the design was not derived solely from the literature, but was
adapted during implementation in response to documented problems.
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B.5 Overall assessment of source use

B.5.1 Bibliographic reliability

Of the 98 bibliographic records, 85 are traceable and thirteen are not traceable as cited. All
thirteen untraceable records are actually used in Chapter 1 or 2. This constitutes a substantial
problem of documentary reliability.

The failures are not, however, distributed evenly across the theoretical structure. Several
untraceable records appear alongside traceable sources that support the same broader
proposition. The bibliographic errors therefore reduce local verifiability more than they affect
the central theoretical architecture.

B.5.2 Local claim—source precision

Local precision varies. Some existing sources are assigned more specific claims than they can
support. Clear examples include:

e Rothman (2009) for interference when learning the three selected languages
simultaneously;

e Dewaele and Wei for lexical and grammatical transfer;

e Zajonc where the technical meaning of mere exposure is broadened,

e research on automated writing evaluation and self-transcription for specific effects of
generative Al;

e heterogeneous complexity measures for individual learnability.

These local problems remain scientifically relevant even when the broader proposition is
supported elsewhere.

B.5.3 Combined coverage of the central argument

The central argument of Chapters 1-3 is, as a whole, reasonably well supported:

transfer between related languages is supported directly and by multiple sources;
usage-based and frequency-sensitive pattern learning are firmly grounded;

metalinguistic awareness and self-regulation are supported by different strands of literature;
the genealogical and structural coherence of the Romance languages is well supported;

the use of Al to generate input, comparison and feedback is theoretically plausible, although
specific learning effects have not been demonstrated in advance.

The research model and learning design were not reproduced from a single existing study. They
constitute a new synthesis of these building blocks. The text generally makes this sufficiently
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visible by referring to assumptions, hypotheses, a design philosophy and a learning environment
to be investigated.

B.5.4 Weak components

Two components remain distinctly weaker than the rest:

e the combination of language aptitude, structural complexity, language distance and
individual linguistic measures into a single rationale for learnability;

e the methodological transition from data production and convergence to causal attribution
and theoretical validation.

These components are relevant, but are not identical to the central hypothesis that an Al-
supported, inductive and simultaneous learning programme can be designed and investigated.

B.5.5 Integrated assessment

The use of sources cannot be characterised as fully reliable: the number of bibliographically
incorrect records and the local attribution problems are too substantial. Nor can it adequately
be described as a substantively weak argument sustained only by decorative citations.

The most precise assessment is: ‘The thesis has a relevant theoretical architecture that is
reasonably well supported in its main lines. The literature supports the central mechanisms of
transfer, pattern learning, reflection, self-regulation and Romance-language relatedness.
Generative Al has combined these mechanisms into a recognisably new research and design
construct. The documentary implementation is less reliable: source identities are not always
preserved exactly, and individual publications are sometimes assigned a more specific
evidential function than they can fulfil. Overall theoretical coherence is therefore stronger than
local bibliographic and attributional precision.’

B.6 Significance for Al-driven knowledge production

This case shows that Al-driven knowledge production cannot be assessed adequately solely by
asking how many individual citations are correct or incorrect.

At the overall level, generative Al proved capable of:

identifying the fields of knowledge relevant to the problem;
connecting theoretical mechanisms from different disciplines;
constructing a coherent research model from them;
translating the literature into an original learning design;
reintegrating practical design findings into the model.

That contribution is substantive. The learning design does not appear in the literature as a ready-
made method, but emerges from a productive combination of existing knowledge concerning
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transfer, usage-based learning, metalinguistic awareness, scaffolding and Romance-language
relatedness.

At the same time, the case shows that this same overall coherence can conceal local
documentary problems. When the author, research field and theoretical vocabulary fit, an overly
specific attribution can also sound convincing. The principal limitation is therefore not that Al
cannot combine relevant knowledge, but that it does not always monitor precisely:

which document is being cited;

which component is supported by which source;

where a source-derived finding becomes an original synthesis;
where a theoretical possibility becomes an empirical or causal claim.

This creates an asymmetrical need for control. Theoretical and design-oriented synthesis
requires room for new connections. Concrete documentary attribution, by contrast, requires
strict verification. New syntheses must also remain visibly identifiable as original constructs.

Within that architecture, human curation does not have a solely corrective function. It
determines the research question, assesses the significance of the generated connections and
safeguards the distinctions among source-derived findings, synthesis, analogy, hypothesis,
design choice and conclusion. The audit provides verifiable information for this purpose; the
curator takes the substantive and editorial decisions.

The principal outcome of this case is therefore constructive but not uncritical: Al-driven
knowledge production can produce a theoretically relevant and original synthesis that is
reasonably well supported by existing knowledge at chapter level. That overall quality does not,
however, guarantee reliable local provenance. Scientific control must therefore encompass both
documentary detail and argumentative architecture.
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Appendix C—Most Recently Used Prompts for Production
and Verification
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C1. Status of the Included Prompts

This appendix contains the prompts most recently used, at the current stage of development,
for four methodologically relevant activities: bibliographic verification, verification of
substantive source use, production of exercise material and verification of the exercise
material produced.

The appendix explicitly does not serve a historical function. Earlier prompt versions and
intermediate steps are therefore not included. The development from simple instructions
towards increasingly tightly specified production and control protocols is described in the
Methodological Reflection Report itself. The concern here is solely with the operational state
that the development process had reached when the research was temporarily frozen.

This distinction is particularly relevant to the exercise material. Its production has not yet
been fully scaled up and completed. The production and verification prompts included here
are therefore not necessarily the final prompts with which the complete learning book will be
produced and checked. Further production may reveal new failure modes and thereby lead to
further tightening of the instructions. Which prompt architecture will ultimately prove
sufficiently stable for full-scale production can only be established at the end of that process.

The prompts included here have a different status: they document the instructions that were in
fact most recently used in the operational phase reached thus far. They therefore form part of
the provenance of the development process reconstructed in this report.

For bibliographic verification and verification of substantive source use, the most recent
instructions were used directly in the relevant chats and were not stored as separately
numbered prompt files. The text below records those operational instructions. Separate
prompt sequences were retained for the production and verification of exercise material; only
the most recently used version of each is included. The supplied prompt histories show how
these versions developed from earlier protocols.
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C2. Bibliographic verification

Purpose. Determine which publications in the complete reference list of Version 8 can be
identified as existing publications. The primary audit question concerns document identity, not
whether all metadata are error-free. The verification is conducted using live internet retrieval
and results in the evidence register in Annex A. Prompt used:

Prompt C2-v2 — Bibliographic verification using a
hierarchical evidence route

Role and authority

You are a bibliographic auditor. You inventory, search, compare, classify, substantiate and report.
You do not formulate binding decisions on retaining, removing or replacing records. Those
decisions rest with the curator.

Use only sources consulted live. Do not rely on model memory, previous analyses or the plausibility
of a reference.

Corpus and audit object
Check the complete, numbered reference list of Version 8.
e Retain the original order and numbering.
e Treat each record as a separate audit object.
e Transcribe the title, authors, year, publication venue and other metadata verbatim before
beginning the search.
e Do not replace or normalise the original record before the document identity has been
established.
e A substantively relevant publication is not necessarily the cited publication.

Primary audit question
Answer for each record:

Can the intended existing publication be established unambiguously from the original core source
details?

Use only the following primary classification:

|Code” Classification H Criterion
T Publication The intended document identity can be established unambiguously from
traceable the original core source details.

NT |[Not traceable as ||The stated combination cannot be confirmed as an existing publication or
cited does not permit a unique document identity to be established.

Minor or remediable metadata discrepancies do not make a record NT when the publication can be
identified unambiguously. Conversely, the existence of substantively related literature does not
make a non-existent title—author—venue combination traceable.
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Secondary metadata registration
Record the state of the metadata separately for each traceable record:

Registration H Meaning

The stated metadata identify the publication without any material

Complete .
supplementation.

The original core source details were sufficient for identification; missing

Supplemented metadata were added afterwards.

The publication was identifiable, but metadata such as the title, year,

Normalised . .
venue, volume, publisher or author role were corrected or standardised.

Edition/version to be |[The document identity is clear, but the edition, reprint, online version or
recorded revision date actually used must still be specified.

Do not use the wording traceable after correction. Identification precedes metadata restoration.
An incomplete reference can be traceable when the original core source details are sufficient to
identify the publication uniquely.

Mandatory search route:

Always begin with Google Scholar for each record. Follow the route below hierarchically and stop
as soon as the document identity has been established sufficiently.

Level 1 — Google Scholar
Search first for:
1. the exact title in quotation marks;
2. title words combined with the first author's surname;
3. author, year and distinctive title words;
4. if necessary: author plus journal, publisher or book.
Compare at least:

e authors;
o title;
e year;

e publication venue;
e DOI, ISBN or another unique identifier, if present.

Stopping rule 1: when Google Scholar yields a sufficiently concrete and unique match, classify the
record as T, record any metadata discrepancies and stop the search. Do not escalate solely to
reconfirm metadata that have already been confirmed.

Level 2 — Direct documentary source

Escalation is permitted only when Scholar does not yield a unique match or when relevant
elements conflict.

Then consult, depending on the document type:
e the official journal or publisher page;
e the DOl registration;
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e the official proceedings or repository page;
e an institutional publication list;
e alibrary catalogue or official book catalogue.

Stopping rule 2: when a direct documentary source sufficiently confirms the publication identity,
classify the record as T, record the metadata and stop.

Level 3 — Secondary bibliographic source

Use this level only when the direct documentary source is absent, inaccessible or inconclusive.
Possible sources include:

e Crossref;

e OpenAlex;

e WorldCat;

e national or university catalogues;

e authoritative secondary bibliographies;

e author profiles with verifiable publication details.

Stopping rule 3: stop as soon as several concrete data points jointly yield one unique publication
identity.

Level 4 — Broad web search

Use a broad web search only when the preceding levels yield insufficient or contradictory results.
Broad web results may:

e provide search directions;
e identify title components or possible publication venues;
e refer to a primary or bibliographic source.

They may not be treated as sufficient evidence of identity without additional confirmation.
Decision rules

Classify a record as T when:
e an exact publication match has been found; or
e minor metadata discrepancies exist, but the intended publication remains uniquely
identifiable; or
e the original record is incomplete, but the available core source details are sufficient for
unique identification.

Classify a record as NT when:

e no existing publication with the stated combination can be confirmed;

e several possible publications remain without any one of them being established as the
intended publication;

e authors, title components, year and venue appear to originate from different publications;

e only thematic or semantic similarity to existing literature is found;

e a plausible replacement source exists, but it cannot be shown to represent the stated
document identity.
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A record remains NT when it can subsequently be explained which existing components were
probably used to assemble it.

Evidence register

Record at least the following for each record:

| Field || Content
|Number ||Origina| record number

Reference as Verbatim bibliographic entry

recorded

|Primary status ||T or NT

|Identified publication ||Norma|ised identity, only where supported by sufficient evidence

|Search route ||Highest level actually required
Evidence Scholar match, DOI, ISBN, official record, catalogue or other concrete
location

Metadata registration |[Complete, supplemented, normalised and/or edition/version to be
recorded

Audit rationale ||Brief reproducible explanation of the classification

Where possible, state the DOI, ISBN, stable URL or another unique locator. For dynamic online
publications, record the version consulted or revision date.

Analysis of NT records

Only after completing the primary audit, examine exclusively the records with NT status.
For each NT record, determine whether it contains recognisable elements of existing literature,
such as:

e areal author or group of authors;

e asimilar existing title;

e anactual journal, book, volume or article number;

e a publication from the same research programme;

e asource that substantively matches the record's local function.

Where possible, distinguish between:

Mechanism H Meaning

. . An existing source core is recognisable, but one or more bibliographic
Bibliographic .

) . characteristics have been altered to such an extent that the stated record
distortion .

does not exist.

Bibliographic Elements from two or more existing publications have been combined into a
recombination single non-existent record.

The author, title or venue appears to have been constructed from the
subject or function of the source in the text, without a unique documentary
basis.

Local semantic
reconstruction
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For each NT record, provide:

the reference as recorded;

the result of the existence check;

relevant existing publications or source cores;

the possible error mechanism;

the certainty of the reconstruction: low, medium or high.

ukhwnN e

An ex-post reconstruction:

e does not change the primary NT status;

e does not constitute evidence of the source historically used;

e may not be introduced silently as a replacement reference;

e isintended solely to analyse the probable production pattern.

Quantitative reporting

Upon completion, report:
e the total number of records checked;
e the number and percentage classified as T,
e the number and percentage classified as NT;
e the number of traceable records with supplemented or normalised metadata;
e the numbers of the NT records.
Check that T + NT equals the total corpus exactly.

Mandatory output structure

Present the results in this order:
1. purpose, corpus and scope;
verification protocol and classification rules;
quantitative outcome;
complete evidence register of all records;
separate analysis of the NT records;
system diagnosis of the error mechanisms identified;
conclusion.

NouswnN

Keep bibliographic identity and substantive source use strictly separate. This audit establishes
whether a publication is traceable as a document. The question of whether the publication
supports the local claim in the thesis belongs to the separate verification of substantive source use.

Final check

Before delivery, check:
e Has every record been examined using live retrieval?
e Was Google Scholar used as the starting point for every record?
e Was the search route escalated only when an earlier step was insufficient?
e Was a Scholar match not re-examined unnecessarily?
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Was the original reference recorded verbatim before normalisation?

Were traceability and metadata quality recorded separately?

Were incomplete but identifiable records treated as T?

Were ambiguous records and records with only a semantic match not incorrectly classified
asT?

Were reconstructions clearly marked as ex-post reconstructions?

Were no curatorial decisions made?

Are the numbers and percentages arithmetically correct?
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C3. Verification of substantive source use

Purpose. Determine whether sources in the theoretically foundational chapters fulfil the
argumentative function attributed to them in the text, while preserving the distinction between
source use and legitimate design-oriented theorising.

The verification built on the chapter-specific verification method previously developed for
Columba Loquens. For this case, it was explicitly added that applying existing theory to a new
learning design must not, for that reason alone, be classified as exceeding what the sources
support. Prompt used:

Prompt C3-v3 — Verification of substantive source use as a
two-layer argumentative system

Purpose conduct a substantive verification of source use for Chapters 1 to 3 of the thesis. The
verification must answer two questions separately:
1. To what extent is each chapter's central argument as a whole supported by the literature
used?
2. To what extent are the individual local attributions to authors and publications correct and
verifiable?

The primary unit of analysis is the proposition underpinning the chapter argument. The individual
claim—source relationship is a unit of verification within that proposition.
The purpose is not solely to identify errors. Also map explicitly:

e which propositions are supported directly by the literature;

e which propositions are jointly supported by multiple sources;

e where an original synthesis, analogy or design construct is built up in a substantively

defensible manner;
e where local source problems do or do not have consequences for the central argument.

Roles and authority
The auditor is an analyst who inventories, reconstructs, classifies, verifies and reports, but does not
formulate binding recommendations.

General rules
1. Neverread a claim in isolation from the surrounding paragraph, section and its function
within the chapter.
2. Always determine whether a formulation is presented as a source-derived finding,
synthesis, analogy, hypothesis, design choice or conclusion.
3. Distinguish between:
o the local correctness of a source attribution;
o the combined coverage of the proposition;
o support for the chapter's central argument.
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4. Alocally problematic source relationship must not automatically be elevated into a
problem affecting the central argument.

5. First check whether the same proposition is supported by other sources elsewhere in the
passage or chapter.

6. A new synthesis or design-oriented application is not problematic merely because it does
not occur literally in a single source. Assess whether:

o the theoretical building blocks used are recognisable;
o theinference is argumentatively defensible;
o it remains clear where the source ends and the original construct begins.

7. A bibliographically untraceable source makes the attribution concerned unverifiable, but
does not automatically make a proposition supported by other sources substantively
unsound.

8. Do not treat a strong local formulation as an independent core claim when its immediate
context bounds it as a question, hypothesis, analogy or pedagogical model.

9. Report positive and problematic findings with the same degree of precision.

10. Do not use evaluative qualifications for which the audit provides no reproducible basis.

Round A — Argumentative reconstruction without substantive
source verification

Step 1 — Central thesis of each chapter
For each chapter, formulate:
e the central thesis;
e the chapter's function within the thesis;
e the way in which the chapter builds its conclusion.
A maximum of 150 words per chapter.
In this round, read only the thesis text. Do not yet consult source texts, abstracts or previous
substantive assessments.

Step 2 — Propositions underpinning the argument

For each chapter, identify the propositions underpinning the argument. Such a proposition is a
claim or reasoning step that is necessary or relevant to the central thesis, a major theoretical
transition, a design choice, a methodological justification or a central conclusion.

Split a passage only when it defends substantively different propositions. Do not split it solely
because several sources occur in a single citation cluster.

For each proposition, include the full surrounding argumentative context.

Step 3 — Argumentative status
Assign one primary status to each proposition underpinning the argument:

|Code” Status H Meaning

Source-derived The text attributes a finding, theory or definition to an existing

BR finding source.

The text combines insights from multiple sources into an overarching

SY ||Synthesis .
proposition.

An existing mechanism or system is used as a comparison, heuristic

AN [/Analogy or model or pedagogical model.
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Hypothesis or The proposition is formulated as a possibility that remains to be

HY . . .
assumption investigated.

|OD ”Design construct ‘The proposition legitimises or describes an original design choice.

The proposition draws a theoretical, methodological or empirical

CL [|[Conclusion )
inference.

When a passage contains more than one status, choose the primary function and briefly explain
the combination.

Step 4 — Argumentative dependency

Determine dependency solely at the level of the proposition underpinning the argument:

|Code” Meaning

L Removing or rejecting the proposition has no meaningful consequence for the chapter's
central argument.

M ||A relevant subsidiary argument, transition or design choice is weakened or requires new
substantiation.

H The central thesis, a necessary inference or a substantive component of the design loses its
basis.

Do not assess what happens when one individual source falls away, but what happens when the
proposition as a whole proves untenable.

Step 5 — Argument map

Provide a table for each chapter:

Proposition underpinning the Context and Cited source
) Status||Dependency
argument function set

Under Cited source set, list the authors and publications included in the text. No substantive
assessment takes place in this round.

Then freeze the argument map. Change status or dependency during source verification only when
it can be demonstrated that the original text was misread. Report every change explicitly.

Round B — Substantive verification of the source sets

Step 6 — Bibliographic linkage

Link every source named in the argument map to the evidence register in Annex A. Use:

|Code” Meaning

|NT ”The publication is not traceable in the form cited.

|AMB”The reference cannot be linked unambiguously to a single bibliographic record.

|
|T ”The publication is bibliographically traceable. ‘
|
|
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Do not conduct a new comprehensive bibliographic audit. Use the results of a bibliometric
verification (as in Annex A to this report) as the source for document identity.

Step 7 — Available evidence level
Determine the evidence level available for substantive verification of each source:

|Code” Meaning

|V1 ”Full source text consulted, with a concrete location for the relevant content.

|V3 ”Only bibliographic metadata available.

|V2 ”Abstract, detailed author description or authoritative substantive summary consulted.‘

|VO ”No usable substantive information about the source available.

Rules:
e At V3and V0, do not make a substantive judgement about what the source does or does
not contain.
e At V2, do not conclude that a claim is absent from the full publication solely because it is
not mentioned in the abstract.
e Express the certainty of the finding in accordance with the available evidence level.

Step 8 — Local fit for each source

Within each proposition underpinning the argument, check the contribution made by each
individual source. Use:

|Code” Meaning

|S ”The source substantively supports the component attributed to it.

|l\/| ”The source's content differs materially from what is attributed to it locally.

|NV ”The local relationship cannot be verified substantively at the available evidence level.

|
|
|P ”The source supports a relevant part, but not the full local formulation. |
|
|

A source cluster may remain in the table as a single propositional set. Within it, however, report
the bibliographic status, evidence level and local fit for each source.

Step 9 — Coding of phenomena

Code only a concretely established phenomenon.

|Code” Phenomenon H Meaning

The local claim—source relationship is not problematic: none of the

G Not problematic coded deviation phenomena is found.

_— The source does not contain or investigate what is attributed to it
AT ||Attribution problem 8

locally.
cp Conceptual Different concepts, mechanisms or levels of explanation are
compression combined too compactly.

An insight from a source is applied to a new context, population,

EX ||Extension . .
technology or design environment.
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An original synthesis or design construct is insufficiently

PV ||Provenance problem o .
P distinguished from what the literature has already demonstrated.

An association, possibility or facilitating condition is formulated as a

CO ||Causal upgrading causal effect

Bibliographic identity  |[The substantive verification is disrupted by an incorrect, duplicate

Bl . . . :
interference or ambiguous source identity.

An external empirical or theoretical proposition necessary to the

ON ||Missing substantiation .
argument lacks usable substantiation as a whole.

Additional rules:

e Do not automatically code EX as a problem. An extension may be a legitimate knowledge
or design construct.

e Use ON only when the combined source set and the surrounding argumentation do not
support the necessary proposition.

e Do not use CP to reject every analogy. First determine whether the context explicitly
safeguards the difference between the domains being compared.

e Alocal AT or Bl problem does not automatically mean that the proposition underpinning
the argument is inadequately substantiated as a whole.

Step 10 — Evidence register for each proposition
Provide an evidence register for each chapter:

Proposition ID||Source||Status||Evidence level||Local fit||Phenomenon||Reproducible finding

The reproducible finding states:

e which component of the proposition the source does support;

e which component, if any, is not supported or is supported only partially;

e how the surrounding context bounds the formulation;

e whether the problem is exclusively local or may have implications for the proposition as a

whole.

Avoid general judgements such as ‘weak’, ‘strong’, ‘plausible’ or ‘problematic’ without stating the
concrete basis.

Round C — Overall argumentative assessment
Step 11 — Combined coverage of each proposition underpinning
the argument

Only after completing all local source checks should you assess how well the proposition is
supported as a whole. Use:

|Code” Overall coverage |

|AO ”The proposition underpinning the argument lacks usable substantive support as a whole. |

The proposition is supported only fragmentarily or indirectly; a material component remains

Al
uncovered.
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The proposition as a whole is sufficiently supported, but contains local attributional,

A2 _ .
terminological or provenance problems.

A3 The proposition is supported directly and by multiple sources; the local source relationships
are also verifiable.

Ad The literature provides sufficiently recognisable building blocks for an explicitly marked new
synthesis, analogy, hypothesis or design construct.

A0-A4 do not form a simple scale from poor to good. A4 indicates a different epistemological
status: the full proposition is not stated literally in the literature, but is built up from existing
components as a sufficiently transparent and substantively defensible new construct.

Step 12 — Consequences of local deviations
For each proposition, describe the consequences of any local problems:

| Consequence H Meaning
No argumentative The local deviation does not change the coverage or tenability of the
conseqguence proposition.

The formulation or attribution requires further delimitation, but the

Precision problem . .
proposition remains supported.

A material component is insufficiently supported or must be marked as

P iti kened
roposition weakene a hypothesis or design choice.

Proposition not

The proposition necessary to the argument lacks a sufficient basis.
supported

Do not use an additive procedure in which the most severe local code automatically determines
the overall assessment.

Step 13 — Propositional synthesis

Provide a table for each chapter:

Proposition underpinning the |Status||Dependency Overall Significance of local
argument coverage findings

Step 14 — Genuinely uncited propositions underpinning the
argument

Inventory only genuinely uncited propositions that:
e contain an external empirical or theoretical validity claim;
e are necessary to the chapter argument;
e are not recognisably marked as an original hypothesis, analogy, design choice or synthesis;
e are not supported elsewhere in the chapter by a source set.

Do not include an original design choice or explicitly formulated hypothesis as a ‘missing source’
solely because no publication is cited alongside it. Use:
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, Dependency
proposition argument coverage

Genuinely uncited Function in the Assessment of combined

Round D — Integrated assessment

Step 15 — Assessment by chapter

For each chapter, answer in an integrated manner:

1. Isthe central thesis sufficiently supported?

2. Which propositions underpinning the argument are covered directly or by multiple
sources?

3. Which new syntheses, analogies or design constructs have been built up in a substantively
defensible manner?

4. Where do local attribution or bibliographic problems exist without material consequences
for the argument?

5. Where is a proposition underpinning the argument actually weakened or left uncovered?

6. How does local documentary precision relate to overall theoretical coherence?

The assessment must make both the substantive contribution and the limitations visible.

Step 16 — Integrated assessment of source use
Then formulate one overarching assessment of Chapters 1-3.

Make the following separately visible:
e the relevance of the selected fields of literature;
e bibliographic reliability;
e local claim—source precision;
e combined coverage of the central argument;
e the transparency of original syntheses and design constructs;
e the significance of the findings for Al-driven knowledge production.

A substantial bibliographic or local attribution problem must not be minimised. Nor may it be used,
without an intermediate argumentative step, to qualify the entire theoretical edifice as unsound.

Step 17 — Significance for Al-driven knowledge production

Base the reflection exclusively on patterns established in this case. Distinguish between the ability
of generative Al to:

e select relevant fields of knowledge;

e identify sources correctly at the documentary level;

e connect specific claims to the correct source;

e recombine literature into a new theoretical or design-oriented construct;
e keep the provenance of that new construct visible.

Avoid general statements about ‘Al’ that cannot be inferred from this case.
Examine in particular whether the case warrants the conclusion that:
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e overall semantic and theoretical coherence is stronger or weaker than local documentary
precision;

e local source errors do or do not affect the central argument;

e generative recombination can produce both errors and substantively productive syntheses;

e human curation is needed mainly for correction afterwards, or already for distinguishing in
advance between source-derived finding, synthesis, analogy, hypothesis, design construct
and conclusion.

Mandatory final structure

Present the results in this order:

central thesis and argumentative function by chapter;

frozen argument map by chapter;

evidence register for each proposition underpinning the argument;

propositional synthesis by chapter;

register of genuinely genuinely uncited propositions underpinning the argument;
integrated assessment by chapter;

overarching assessment of source use;

significance for Al-driven knowledge production.

PN A WNPR

Do not include a remediation register unless the curator requests one separately.

Final check

Before delivery, check explicitly:

e Is every strong qualification based on the full passage rather than an isolated sentence?

e Has a distinction been made for every citation cluster between local source fit and
combined propositional coverage?

e Has an analogy been treated as an analogy?

e Has a hypothesis been treated as a hypothesis?

e Has an original design construct not been incorrectly classified as a source error?

e Has alocal error not been elevated into a chapter-level problem without further analysis?

e Have positive support and substantive contribution been reported as concretely as
shortcomings?

e Have all curatorial decision fields remained blank?
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C4. Production of Exercise Material

Purpose. To generate controlled, mutually comparable learning items for the simultaneous acquisition
of Spanish, Italian and Portuguese.

The production prompt was repeatedly modified during the development process. The version below
represents the most recently used production rules within the phase documented here. It should not
be read as the already validated final protocol for the full production process that has yet to be
completed. Further scaling in particular will have to establish whether additional design conditions are
necessary. Most recently used production prompt:

Prompt Production Rules — Version 9 (Academically Validated)
0. Philosophical Framework (Binding)

e Learning like an LLM: The student learns through pattern recognition (statistical learning),
not through rules. The sentences are the grammar.

e Micro-context as Anchor: The context is not a ‘nice situation’, but a semantic constraint
used to isolate the lemma.

e Interlingual Key: Use the relationship with Latin/Romance roots to maximise transfer and
minimise brute memorisation.

1. Input & Production Protocol

e Serial Derivation: First design the Spanish sentence (reference). The IT and PT sentences
inherit the structure and variation of the Spanish in order to prevent semantic drift.

e Batch Management: Production takes place in small units (max. 10—30) in order to keep the
Al’s ‘instruction horizon’ sharp.

2. The ‘Replacement Test’ & Exclusivity

e Forced Selection: The sentence must be designed in such a way that, within a cloze
structure, only one lexical completion is logical.

e Anti-Nonsense Rule: Sentences must be functionally interpretable. No ‘l cook a mirror’
(formally correct, semantically empty).

e No Spot Repair: Never use abstract labels (biological, administrative) to patch gaps in the
contextual logic. If exclusivity fails, the chosen situation is the problem.

3. Strategy Coding (Ease of Learning)

e M (Morphological): Root recognition (e.g. scrib-).

e F (Phonetic): Sound similarity.

e G (Graphic): Visual similarity.

e S (System Suffix): Regular endings (e.g. -dad, -cion).

e T (Transfer): Knowledge from NL/EN/FR (cognate facilitation).

e W (Consonant Alternations): Systematic shifts (e.g. p—=>b, ct—>ch, loss of I).
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e D (Divergence): The lemma diverges. D-D Block: In a row containing a D lemma, the
sentence must be 100% transparent (only M, F, G, T words). No stacking of learning load.

4. Linguistic Constraints (Al Level)
e Present Tense: Present tense.
e 1 Predication: No subordinate clauses.

e Symmetrical Variation: IT and PT follow the grammatical axis of variation of the Spanish
(e.g. number or person).

5. Instrumentation (Output Format)

lemma_ES ES sentence IT sentence PT sentence

Supplementary Protocol: The Logic of the Micro-context
1. The Purpose: Meaning Stability

The micro-context is not a scene-setting device, but a semantic anchor. It must constrain the ‘cloze
completion’ so strongly that the student does not have to guess.

e  Why: If a sentence is too open (‘| see the '), the brain does not learn a pattern but
experiences noise.
e Instruction: Use physical properties or immutable facts. (For example, for ‘eye’: not ‘My eye
hurts’, but ‘I see with my ojo’.)
2. Interlingual Realisability
The chosen context must trigger the same unique reading in all three languages (ES, IT, PT).
e Risk: A context that works in Spanish may evoke a synonym in Italian.
e Solution: Choose situations that are so basic that they transcend cultural and linguistic
boundaries.

3. Serial Inheritance (Symmetry)

Variation (such as plural or person) is designed only in the reference language (ES). The other
languages must inherit this variation.

e Why: Asymmetrical variation (e.g. ES singular, IT plural) destroys interlingual comparability.
The brain can then no longer see the ‘underlying Latin shadow’.

For the time being, this version stands at the end of a rich developmental history of production
prompts. Earlier versions show how serial derivation, the replacement test, anti-spot-repair and
divergence control, among other elements, were gradually added to the production rules. That
developmental history itself is not included in this appendix.
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C5. Verification of Produced Exercise Material

Purpose. To check whether produced exercise material complies with the design criteria
applicable at that point, while tying reported errors as closely as possible to concrete dataset
evidence.

This prompt, too, forms part of an ongoing development process. As the production criteria
became more precise, the verifier likewise required more explicit definitions. The most recently
used version in the subsequent Gemini production phase therefore made both the strategy codes
and the complete failure register self-contained. Most recently used verification prompt:

VERIFICATION PROMPT v11 (INTEGRATED & SELF-CONTAINED)

ROLE

You are a forensic auditor. Your task is to identify all system errors in the dataset. Report every case
for which literal evidence is present in the strings.

CONTEXT & LEARNING OBJECTIVE

Dataset: ES—IT-PT-NL-EN + LAT.

Objective: Simultaneous pattern recognition at Al level through the serial derivation logic (ES =
anchor).

1. STRATEGY DEFINITIONS (THE REFERENCE)
A lemma may receive multiple labels. Use these definitions for the audit of F8/F9.

|Code” Strategy H Mechanical Test

|G HGraphic HlOO% visual identity in the stem/string (e.g. medico).

|l\/| Hl\/lorphological HStem recognisable, ending differs by language (permitted for context).
|S HSystem Suffix HDifference occurs in a regular ending (e.g. -cion / -zione / -¢do).

|W HConsonant AIternationHSystematic consonant correlation (e.g. ct/ch/tt or p/b).

|T HTransfer HRecognisabIe through external languages (NL/EN/FR), e.g. hospital.

|
|
|
|F HPhonetic HSound identity despite spelling differences (e.g. cuatro/quattro). |
|
|
|
|

|D HDivergence HForced deviation: no cognate available. Lexically unique word.

2. THE FAILURE REGISTER (THE DIAGNOSTIC CODES)

|CodeH Name ” Definition / Criterion ‘
|F1 HSemantic Drift ”Difference in meaning between languages (always leads to F4). ‘
|F2 HMicro—context FaiIure”The sentence is not constraining; the target lemma is interchangeable.‘
|F3 HNonsense ”The sentence is substantively impossible or incoherent. ‘
|F4 HTripIet Break ”Unnecessary asymmetry in tense, person or argument structure. ‘
|F5 HSymmetry Defect ”Difference in form (number/reflexivity) without a Strategy D necessity.‘
|F6 HLAT Defect ”The Latin column is empty, incorrect or contains a placeholder. ‘
|F7 HES Source Error ”Spelling error in ES or violation of the A1l lexicon restriction. ‘
|F8 HDegradation ”Use of D while a recognisable variant (G/M/S/W) exists. ‘
|F9 HD—Stacking ”A D target in a sentence containing other non-transparent words. ‘
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3. AUDIT PROCEDURE (THE 5 SCANS)

STEP 1: The Source Audit (F7 & F3)

Is the ES sentence grammatically correct?

Is the lexicon at Al level (no unnecessarily complex/academic terms)?
Is the sentence logically coherent? (If not: F3.)

STEP 2: The Equivalence Audit (F1, F4 & F5)

Do ES—IT-PT describe exactly the same action? (If not: F1+F4.)

Is the grammatical structure of IT/PT a faithful copy of ES?

Check specifically for: verb tense (must be present tense), number and reflexivity.

STEP 3: The Context Audit (F2)
Perform the replacement test: can you replace the target lemma in the ES sentence with another
logical Romance word? If so: F2.

STEP 4: The Strategy & Learning-Load Audit (F8 & F9)
Has D been assigned where a cognate was available? (F8.)
If the target lemma is a D: are the remaining words in the sentence G, M or T? (If not: F9.)

STEP 5: The System Audit (F6)
Does the LAT column contain a usable etymological key?

4. OUTPUT FORMAT (STRICT)

A. COMPLETE FAILURE REGISTER

Sort by ROW ID. Report all cases found without exception.

ROW ID: [ID]

QUOTE: [Complete ES—IT-PT row]

DIAGNOSIS: [F-code(s)]

FORENSIC EVIDENCE: [Describe exactly the visible deviation or failed replacement test].

B. QUANTIFICATION

N_total: [Total number of rows checked]

N_errors: [Number of unique rows containing errors]
Error ratio: [Percentage]

Closing sentence:

“This audit is exhaustive: all identifiable defects in the supplied dataset have been documented
above with forensic evidence.”

C

. ZERO RESULT

If no error is found, write EXACTLY:

“No demonstrable errors found in this dataset.”

END PROMPT
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This v11 follows the earlier verification sequence, versions up to and including v7 of which are
documented in the supplied Word file. In v11, the strategy definitions and failure register in
particular have been incorporated fully into the prompt itself, so that the auditor no longer needs
to rely on previously accumulated conversational context for them.

The status is the same as for the production prompt: v11 is the most recently used verification
prompt within the still ongoing production process, not a claim that the final verification
architecture has already been reached. New problems encountered during further scaling may
once again lead to modifications. Precisely when that occurs, the difference between this
version and a later prompt will once again constitute documentation of the development
process.

112



