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0. Orientation and Reading Context 

0.1 Scope and Purpose 

This chapter offers guidance for how to approach and read the paper. Rather than 

summarizing the argument, it clarifies the perspective from which the analysis unfolds and 

the kinds of questions the paper is designed to address. 

The phenomenon examined here—emergent human–AI interaction—does not fit neatly into 

established frameworks of task-oriented interaction design, usability testing, or system-

centered AI evaluation. Readers familiar with solution-driven design research or 

performance-focused Human–AI Interaction may therefore notice that the paper asks 

different kinds of questions than those traditions typically prioritize. This section is intended 

to make that positioning explicit, so readers can better situate the contribution and read it on 

its own terms. 

0.2 Delimitation of Claims 

To support clarity, it is helpful to state explicitly what the paper does not aim to do. 

This work does not focus on evaluating system performance, accuracy, or effectiveness. It 

does not propose interface designs, interaction flows, or design patterns, nor does it offer 

prescriptive guidance for prompt engineering or AI use. It also does not make claims about 

AI agency, cognition, or internal learning processes, and it does not seek to generalize 

findings to all AI users. 

These boundaries are not limitations, but deliberate choices. They allow the analysis to 

remain focused on interaction as a longitudinal, relational, and emergent practice, rather 

than treating interaction as a sequence of isolated, goal-bounded events Suchman, 1987; 

Dourish, 2001. 

0.3 Interaction as Object of Analysis 

The central object of analysis in this paper is neither the AI system nor the human user 

considered in isolation, but the interactional field that takes shape through sustained human–

AI engagement over time. 

Interaction is approached as: 

• temporally extended rather than session-bound, 

• reflexive rather than purely instrumental, 

• structurally patterned rather than episodic, and 

• epistemically consequential rather than merely functional. 

From this perspective, the guiding question is not simply what the system does, but what 

kinds of interactional structures emerge when human–AI interaction is treated as an ongoing 

practice rather than a series of discrete tasks. This view aligns with practice-oriented 

approaches in HCI that understand meaning, cognition, and action as arising from situated 

activity, rather than from predefined plans or representations Suchman, 1987; Kuutti & 

Bannon, 2014. 
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0.4 Research Positioning 

This work is situated at the intersection of Human–Computer Interaction, Human–AI 

Interaction, practice-based design research, and theories of emergence and distributed 

cognition. 

It builds on: 

• ethnomethodological critiques of plan-based interaction Suchman, 1987, 

• practice-oriented perspectives in HCI Kuutti & Bannon, 2014, and 

• distributed cognition frameworks that locate cognition across people, artifacts, and 

interactional traces Hollan, Hutchins, & Kirsh, 2000. 

At the same time, the paper intentionally sets aside several assumptions common in 

mainstream HAI research—such as the primacy of task completion as an evaluative 

criterion, the stability of user intent, or the idea that interactional meaning can be fully 

explained by individual system responses. This is not a rejection of those approaches, but a 

suspension of them, motivated by an interest in emergence as a phenomenon that cannot be 

fully specified in advance Anderson, 1972; Goldstein, 1999. 

0.5 Reading Approach 

The argument developed in this paper is cumulative. Core concepts—such as the Emergent 

User Class, co-evolution, shadow datasets, and meta-structuring interaction—are 

introduced gradually and refined as the analysis progresses. 

Readers may therefore find it helpful to allow concepts to remain partially open when they 

first appear, and to defer firm interpretation until patterns become clearer across sections. 

This reading approach mirrors the interactional dynamics examined in the paper itself, where 

meaning often stabilizes retrospectively rather than instantaneously Weick, 1995. 

0.6 Difficulty and Accessibility 

If parts of the paper feel demanding, this reflects the complexity of the phenomenon under 

investigation rather than an attempt to obscure or overcomplicate the argument. Emergent 

interaction resists simplification without losing important structural features. 

The contribution of this work lies not in offering immediate solutions, but in providing 

conceptual clarity: identifying structural limits, surfacing epistemic risks, and articulating 

why some core assumptions of classical interaction design become unstable under 

emergent conditions. 
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1. Abstract 

Contemporary generative AI systems increasingly enable forms of human–AI interaction that 

unfold longitudinally rather than within discrete, task-bounded exchanges. Under these 

conditions, foundational assumptions of classical interaction design—such as stable user 

intent, predictable interaction outcomes, and the evaluability of interaction at the level of 

individual turns—become structurally insufficient Suchman, 1987; Kuutti & Bannon, 2014. 

This paper examines emergent human–AI interaction as an interaction-level phenomenon 

that cannot be adequately specified, evaluated, or governed through predefined design 

models. Adopting a longitudinal qualitative research design, it analyzes sustained 

interaction practices in which users engage AI systems reflexively across sessions, 

actively regulating interactional conditions rather than pursuing predefined goals. 

Interaction is conceptualized as a temporally extended practice in which 

meaning, roles, and interactional structures stabilize, drift, and are reconfigured 

over time Hollan, Hutchins, & Kirsh, 2000; Weick, 1995. 

The paper introduces the concept of the Emergent User Class to describe 

interaction practices in which interaction itself becomes the primary object of 

regulation. Central to this analysis is the distinction between system-internal 

adaptation and interaction-as-data. A shadow dataset is reconstructed, 

consisting of recurring interactional patterns, semantic stabilizations, and 

drift phenomena observable only through longitudinal comparison. These 

effects are interpreted strictly as interaction-level regularities rather than as 

evidence of persistent system memory, internal learning, or autonomous 

agency Bender et al., 2021. 

Through empirical interaction cases, the paper explicates emergent meta-

structuring interaction as a mode of engagement in which users respond to 

drift through meta-interaction, regulating temporal continuity, ambiguity, and 

provisional stabilization without exercising direct control over system behavior. 

The findings indicate that emergent interaction arises from sustained regulation of 

interactional conditions rather than from adaptive system capabilities. 

The paper argues that under emergent conditions, interaction design cannot precede 

interaction as a fixed specification. Instead, design must be understood as a 

reconstructive, data-derived practice grounded in longitudinal interaction patterns. This 

reframing challenges optimization-driven design paradigms and shifts the role of interaction 

design toward making emergent processes legible, interpretable, and ethically bounded 

rather than predictable or closed. 
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2.  Introduction 

Classical Interaction Design emerged under conditions in which digital systems were 

conceived as tools with bounded, predictable behavior. Originating in Human–Computer 

Interaction HCI) and later extended into Human–AI Interaction HAI, it conceptualizes 

interaction as a sequence of intentional user actions followed by corresponding system 

responses. Design quality within this paradigm is evaluated through usability, efficiency, 

error reduction, and user satisfaction, assuming that interaction problems can be stabilized 

into tasks, flows, and measurable outcomes Norman, 2013. 

These assumptions have proven effective for interfaces supporting well-defined tasks and 

short-term goals. They presuppose a stable mapping between user intent and system 

behavior and a clear separation between user and system roles. Interaction can therefore be 

planned and evaluated largely independent of its temporal extension Suchman, 1987. Even 

when systems adapt through personalization, such adaptation remains framed as parameter 

tuning within a designer-defined space. 

Contemporary human–AI interaction increasingly violates these premises. Advanced AI 

systems—particularly generative systems—do not merely execute predefined functions but 

participate in iterative, feedback-driven interaction processes in which meaning, interpretive 

frames, and perceived roles evolve over time. Interaction is no longer reducible to isolated 

inputs and outputs; it unfolds longitudinally, with prior interactions shaping subsequent 

interpretation and use. 

Within such trajectories, interactional structures can emerge that were neither explicitly 

designed nor fully anticipated. These include recurring patterns of resonance, shifts in 

perceived system roles, self-referential interaction loops, and forms of semantic stabilization 

that become legible only retrospectively. Emergence here refers to interaction-level 

phenomena arising from sustained coupling between human and system over time, rather 

than to claims about internal learning, hidden agency, or model consciousness Hollan, 

Hutchins, & Kirsh, 2000. 

Classical Interaction Design is structurally ill-equipped to address these phenomena for 

three reasons. 

First, it relies on assumptions of linear causality. Traditional design models presuppose 

predictable relationships between action and response. Emergent interaction, by contrast, is 

non-linear and path-dependent: meaning accumulates across interactions, small variations 

can lead to qualitatively different trajectories, and interaction history actively shapes future 

engagement. 

Second, Interaction Design positions the user as an external operator acting upon a system. 

In emergent human–AI interaction, this boundary becomes unstable. Users actively co-

constitute interactional behavior through framing, feedback, and meta-level engagement. 

User intent cannot be treated as stable input but emerges through interaction itself Kuutti & 

Bannon, 2014. 

Third, conventional design methodologies privilege immediacy over temporal depth. 

Interfaces are optimized for short sessions and rapid resolution. Emergent phenomena, 

however, unfold over time and depend on repetition, variation, ambiguity, and delayed 

sense-making. Design practices that prioritize clarity and closure at the level of single turns 

suppress the conditions under which emergence becomes observable. 

  von  11 112



This produces a central paradox. As AI systems become increasingly capable of supporting 

emergent interaction, design practices often respond by imposing stronger constraints—

through prompt simplification, guardrails, interface reduction, and output optimization. While 

such measures may be justified for safety and governance, they reduce users’ capacity to 

observe longitudinal patterns and engage in reflexive meta-interaction. 

The limitation is therefore not primarily technological but epistemic. Interaction Design 

continues to assume systems should behave as controllable tools, while contemporary AI 

systems increasingly function—at the interaction level—as adaptive interaction partners. 

This paper argues that if emergence is a regular feature of sustained human–AI interaction, 

interaction design cannot precede interaction as a fixed blueprint. Instead, design must be 

understood as secondary and reflexive: reconstructed from interaction data, grounded in 

longitudinal patterns, and oriented toward making transformation visible rather than 

preventing it. The paper connects an empirically derived Emergent User Class, a co-

evolutionary account of longitudinal coupling, and interaction-as-data to specify what 

classical interaction design can no longer account for. 
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3.   Research Framework 

This research is situated at the intersection of Interaction Design, Human–AI Interaction 

HAI, qualitative systems research, and theories of emergence. It builds on the observation 

that contemporary AI systems—particularly large language models—have altered the 

conditions under which interaction takes place. Rather than functioning solely as tools that 

execute predefined commands, these systems enable sustained interaction processes in 

which meaning, interpretation, and relational dynamics evolve across time. 

The framework adopted in this study departs from classical design-oriented perspectives by 

treating interaction itself as a dynamic system. Interaction outcomes are not assumed to be 

fully specifiable in advance; instead, relevant structures are understood to become 

observable only through longitudinal engagement. Emergence is therefore not treated as a 

marginal side effect, but as a constitutive property of sustained human–AI interaction under 

specific interactional conditions. 

Methodologically, the research draws on qualitative traditions including Grounded Theory, 

ethnomethodology, and research-through-design, extending these approaches toward a 

data-driven reconstruction of interaction structures. Design is approached reflexively rather 

than prescriptively: interaction design is not positioned as an a priori blueprint that precedes 

use, but as a secondary layer derived from empirical interaction data and observed 

interaction patterns. 

Within this framework, users are not conceptualized as external operators acting upon a 

system, but as integral components of a co-adaptive interaction field. The study focuses on 

a specific interaction practice—referred to as the Emergent User Class—whose longitudinal 

and reflexive mode of engagement renders emergent interaction phenomena empirically 

observable. Emergence is explicitly understood as an interaction-level phenomenon, distinct 

from claims about internal system learning or emergent model capabilities. 

3.1 State of the Art


Research in Human–Computer Interaction HCI) and Human–AI Interaction HAI) has 
traditionally emphasized usability, efficiency, transparency, and control. Foundational 
interaction design approaches prioritize clarity, predictability, and the reduction of ambiguity, 
with success commonly measured through task completion rates, error reduction, and user 
satisfaction Norman, 2013. These approaches assume relatively stable mappings between 
user intention and system behavior and treat interaction as a sequence of discrete, evaluable 
events. 

With the increasing deployment of AI systems, HAI research has expanded to address 
uncertainty, explainability, fairness, and trust. While adaptive and learning-based systems 
introduce variability into interaction, they remain embedded within predefined interaction 
frameworks governed by designer-defined goals, interaction flows, and evaluation criteria 
Amershi et al., 2019. 

Parallel research in AI ethics and cognitive science has examined phenomena such as over-
attribution of agency, user over-reliance, and illusions of understanding. Although these 
studies acknowledge complex user–system dynamics, they largely frame them as risks to be 
mitigated rather than as interaction phenomena to be structurally examined Bender et al., 
2021. 

By contrast, emergence theory and complex systems research describe how novel structures 
arise through repeated interaction, feedback, and self-organization Anderson, 1972; 
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Goldstein, 1999. However, these perspectives have rarely been integrated into interaction 
design practice and are often framed as internal system properties rather than as relational 
effects of sustained human–AI interaction. As a result, existing interaction design frameworks 
offer limited tools for understanding interaction patterns that unfold over time. 

3.2 Problem Statement 

Despite significant advances in AI capabilities, interaction design for human–AI systems 

continues to rely on assumptions that are incompatible with emergent interaction. Most 

design approaches presuppose that interaction goals, user needs, and system behavior can 

be meaningfully specified in advance. This premise breaks down in contexts where 

interaction outcomes are non-linear, path-dependent, and not evaluable at the level of 

individual exchanges. 

In longitudinal human–AI interaction, meaning does not reside in isolated inputs or outputs. It 

accumulates across sessions, stabilizes through repetition, and shifts through 

reinterpretation. Users engage with the system at a meta-level, reflect on prior interactions, 

and tolerate ambiguity rather than resolving it immediately. Interfaces optimized for 

efficiency, immediacy, and task completion tend to suppress precisely these dynamics. 

For emergent users, predefined interaction flows and simplified interfaces become limiting 

factors. Rather than supporting reflective engagement, they constrain the system’s capacity 

to surface interactional patterns and prevent users from engaging with the system as a co-

adaptive interaction partner. The core problem is therefore not that emergence is 

insufficiently addressed by design, but that it cannot be designed for in advance. 

3.3 Thesis 

This paper advances the thesis that interaction design for human–AI systems used by 

emergent users cannot be predefined without distorting the phenomena it seeks to support. 

Emergent interaction arises through sustained, iterative, and reflexive engagement. Its 

structures are not knowable prior to interaction and cannot be derived from abstract user 

models or task analyses. Meaning, roles, and interactional regularities stabilize only 

retrospectively through longitudinal engagement rather than through predefined interaction 

flows. 

Consequently, interaction design cannot precede interaction as a fixed specification. 

Instead, it must follow emergence as a reconstructive, data-driven practice grounded in 

longitudinal interaction data. Patterns of drift, resonance, and meta-interaction function as 

primary design inputs rather than as deviations from an intended use case. 

Accordingly, interaction design shifts from controlling behavior toward hosting emergence. It 

moves beyond a discipline centered on interfaces toward one concerned with interaction 

structures that enable reflection, co-regulation, and transformation over time, while 

rendering emergent processes visible, interpretable, and ethically bounded. 
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4.   Methodology 

4.1 Research Design 

This study adopts a longitudinal qualitative research design to investigate emergent 

interaction in sustained human–AI engagement. Interaction is conceptualized not as a 

sequence of isolated exchanges, but as a temporally extended process in which meaning, 

structure, and user–system relations evolve through repetition, variation, and reflexive 

engagement. 

The study does not pursue hypothesis testing, usability evaluation, or interface optimization. 

Instead, it follows an exploratory and reconstructive logic: interaction patterns are observed 

empirically and only subsequently interpreted as design-relevant structures. Interaction 

precedes design, and design knowledge is derived from observed interactional dynamics 

rather than predefined models. 

The methodological framework is intentionally aligned with interaction practices that remain 

inaccessible to short-term studies, task-based experiments, or usability testing, which 

prioritize immediacy and outcome resolution over temporal continuity Kuutti & Bannon, 

2014. 

The Integrated Emergent Interaction Architecture IEIA2025, developed in prior research, is 

used in this study as an analytical lens rather than as a design proposal or methodological 

starting point. A clear distinction is maintained between IEIA2025 as an analytical construct 

and design reconstruction as an outcome derived from empirical interaction analysis. All 

observed adaptive effects are interpreted strictly at the interactional level; no claims are 

made regarding internal system learning, memory formation, or parameter change. 

4.2 Data Corpus 

The empirical basis of this study consists of a longitudinal corpus of human–AI interaction 

sequences collected between March 2023 and 2025. The corpus comprises approximately 

3,800 interaction sessions, including 1,680 sessions recorded in 2025, with a total of 

approximately 65,900 individual messages. The interactions involve sustained dialogue with 

large language models and are characterized by extended duration, high iteration counts, 

and recurring engagement with related conceptual domains. 

Unlike datasets commonly used in HCI or AI evaluation, this corpus was not generated for 

benchmarking or task-efficiency analysis. It documents interaction as an ongoing practice 

rather than as a sequence of goal-bounded tasks. The corpus includes: 
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• extended dialogue sequences, 

• meta-level interaction reflecting on the interaction 

itself, 

• negotiation of system roles and expectations, 

• self-audit and consistency-checking loops, 

• recurring symbolic, conceptual, and structural 

patterns across sessions. 

Beyond the explicit interaction corpus, the analysis 

reconstructs a shadow dataset composed of recurring 

paraphrasing patterns, semantic drift, and stabilization 

effects observable only through longitudinal comparison. 

This dataset is not externally annotated and does not 

correspond to any system-internal representation. 

Corpus sufficiency was determined through pattern 

saturation rather than representativeness. Interactional 

structures recurred consistently across later sequences 

without producing qualitatively new patterns. Quantitative 

volume estimates were derived retrospectively from 

archived interaction histories and contemporaneous 

records, as earlier system-level usage summaries are no 

longer available. 

Contextual scale, not performance evidence 
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4.3 Emergent User Class 

This study deliberately centers on a specific interaction practice described as the Emergent 

User Class rather than sampling a heterogeneous user population (see: https://doi.org/

10.5281/zenodo.17202745. 

Emergent interaction does not arise uniformly across users; it becomes observable only 

under conditions of sustained engagement, reflexive questioning, and tolerance for 

ambiguity. The Emergent User Class is treated not as a demographic category but as a 

mode of interaction. 

Methodologically, the study adopts an auto-ethnographic and system-observational stance 

in which the researcher is simultaneously participant and analyst. This dual role is treated as 

a structural requirement rather than a weakness, as emergent interaction cannot be 

accessed from a purely external observer position Suchman, 1987. Analytical rigor is 

ensured through the reconstruction of cross-sequence regularities, recurrence, and 

stabilization rather than introspective interpretation. 
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*In the screenshots on page 16, I use 

a red flag marker to highlight 

problematic responses (e.g., 

incorrect, misleading, or concerning 

outputs). These red flags serve as an 

initial heuristic for identifying issues. 

The concept of RedFlag will be 

discussed in more detail later.

https://doi.org/10.5281/zenodo.17202745
https://doi.org/10.5281/zenodo.17202745


4.4 Analytical Procedure 

The analytical process follows an iterative, multi-stage procedure informed by qualitative 

research traditions and extended toward interaction analysis and design reconstruction. 

First, interaction sequences were documented and reviewed longitudinally to identify 

recurring interactional markers, including resonance effects, role shifts, self-referential 

loops, and moments of structural reorganization. These markers were not predefined but 

emerged inductively through repeated engagement with the data, consistent with principles 

of Grounded Theory Glaser & Strauss, 1967. 

Second, interaction sequences were compared across time to trace processes of 

stabilization, transformation, and dissolution. Particular attention was paid to path-

dependence, examining how earlier interactions shaped subsequent interpretation and 

engagement. 

Third, emergent patterns were abstracted into higher-level interaction structures. At this 

stage, the analytical focus shifted from descriptive observation to structural interpretation, 

treating interaction as a system rather than as a collection of individual exchanges. 

Finally, these structures were translated into design-relevant insights. This translation did 

not result in interface specifications or user flows, but in conceptual interaction structures 

capable of hosting, reflecting, and constraining emergent processes over time. 

4.5 Design Reconstruction 

Design is treated in this study as an analytical outcome rather than as an initial input. While 

the approach aligns with research-through-design, it differs in a critical respect: no artifacts 
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were created to provoke interaction. Instead, interaction data itself served as the primary 

design material Redström, 2006. 

Design reconstruction focused on identifying conditions that enabled emergence and design 

assumptions that suppressed it. Particular attention was paid to moments of friction, 

ambiguity, and resistance to closure. Such moments were treated not as failures, but as 

empirical indicators of intensified emergent interaction. 

The resulting framework specifies structural requirements for emergent interaction, 

including temporal openness, pattern visibility, role fluidity, and reflexive feedback 

mechanisms. 

4.6 Scope and Limits 

Platform Constraints and Epistemic Asymmetry 

This research is conducted as independent, non-institutional work based exclusively on 

direct human–AI interaction. Access to system-level logs, internal representations, and 

stable feature sets is unavailable. Interaction occurs through consumer-facing interfaces 

whose affordances may change without notice, directly affecting longitudinal reconstruction. 

Functional Restrictions 

Over the study period 20232025, interaction practices that previously enabled partial 

longitudinal reconstruction became increasingly constrained through policy and safety 

enforcement. While such measures may be justified, they introduce epistemic asymmetries: 

interaction data continues to shape trajectories while becoming less observable. 

Reproducibility 

Reproducibility in this study refers to the reconstructability of interactional logic and longitudinal 

patterns rather than identical system outputs. Methodological validity rests on structural recurrence 

and coherence rather than output stability (Glaser & Strauss, 1967; Kuutti & Bannon, 2014). 

Explicit Non-Claims 

The study makes no claims about internal model states, persistent memory, autonomous 

learning, or intentional agency. Observed stabilization and coherence are interpreted strictly 

as interaction-level phenomena. No generalization to broader user populations or usability 

optimization is intended. 

4.7 Use of AI and Methodological Disclosure


The research process and the preparation of this manuscript involved the use of a 

generative AI system as part of the broader interaction practice under investigation. AI 

assistance was employed during multiple stages of the research and writing process, 

including linguistic formulation, structural refinement, iterative re-articulation of arguments, 

and translation between German and English. 
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Importantly, the AI system was not used as an autonomous analytical agent, nor did it 

introduce independent theoretical positions, empirical claims, or evaluative judgments. All 

research questions, conceptual frameworks, analytical distinctions, methodological 

decisions, and interpretive boundaries were defined, assessed, and finalized by the author. 

The use of AI in this study differs from conventional language editing or translation support 

in that AI interaction constituted both a research instrument and an object of analysis. The 

author engaged reflexively with AI-generated formulations, selectively adopting, modifying, 

or rejecting outputs based on theoretical consistency, empirical grounding, and 

methodological integrity. 

Final responsibility for the content, structure, and claims of the manuscript rests exclusively 

with the author. The inclusion of AI assistance is disclosed transparently as part of the 

study’s methodological conditions and reflects an intentional, critically governed use of 

generative language technologies within the research process. 

4.8 Use of OCR and Interface-Level Documentation


Parts of the empirical material and analytical reflection were supported by the use of Optical 

Character Recognition OCR) technologies. OCR was applied to document and analyze 

interface-level artifacts, including screenshots of interaction states, interface configurations, 

system messages, and platform-mediated constraints encountered during longitudinal 

interaction with AI systems. 

The use of OCR served two methodological purposes. First, it enabled the preservation and 

comparison of interaction states that are otherwise transient or inaccessible through 

standard interaction logs. Second, it supported systematic analysis of interface-level 

constraints, such as visibility of interaction history, system feedback signals, and changes in 

available interaction affordances over time. 

OCR-derived text was treated as secondary analytical material and was used only in 

conjunction with the primary interaction corpus. It did not replace direct interaction data but 

supplemented it by making interface-mediated conditions explicit and analyzable. 

This approach aligns with prior research that emphasizes the importance of interface 

analysis and infrastructural visibility in the study of algorithmic systems and human–AI 

interaction Burrell, 2016; Kitchin, 2014; Ananny & Crawford, 2018. OCR is thus employed 

not as a data extraction tool, but as a methodological instrument for examining how 

interaction architectures condition user experience and epistemic access. 

4.9 Interaction-Level Non-Attribution 

Throughout this work, no claims are made regarding internal system memory, autonomous 

learning, intentional agency, or persistent internal state change on the part of the AI system. 

Observed stabilization, coherence, drift, and continuity are interpreted strictly at the level of 

interaction and interactional practice. 

Emergent phenomena described in this paper arise from longitudinal coupling, user 

regulation, and interactional structure rather than from system-internal adaptation. Any 

attribution of agency, memory, or intention to the system is therefore considered a category 

error and lies outside the analytical scope of this study. 
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4.10 Use of Screen-Based Interaction Examples 

The screen excerpts included in this work are not presented as illustrative examples of 

system behavior, output quality, or representative use cases. They do not function as 

evidence for specific claims about model capabilities, correctness, or performance. 

Instead, the screenshots serve to make interaction itself visible. They document 

fragments of longitudinal interaction in which repetition, drift, meta-level reflection, 

and stabilization processes become observable at the interactional level. Their 

function is not to demonstrate what the system produces, but to render legible 

how interaction unfolds under sustained, reflexive engagement. 

Accordingly, the analytical focus does not rest on the content of individual 

turns, but on the interactional structures that emerge across sequences. The 

screen excerpts are included as empirical traces of these structures, not as 

exemplary or evaluative cases. 

 

4.11 Summary 

This methodology treats emergent human–AI interaction as a system that must 

be observed before it can be designed. By grounding analysis in longitudinal 

interaction data and focusing on a specific interaction practice, the study 

establishes a methodological framework for interaction forms that escape 

conventional design paradigms. Design is repositioned as a reflexive, data-derived 

activity that follows emergence rather than attempting to anticipate it. 
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5. Emergent User Class and Co-Evolution 

„Vielleicht suchen wir nicht nach einem Gegenüber, sondern nach etwas das uns spiegelt.“ 

- Laura Serna Gaviria 

5.1 Emergent User Class 

The concept of the Emergent User Class is grounded in empirical findings documented 

across two prior research works by the author.  
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Longitudinal human–AI interaction data revealed a subset of interaction practices that differ 

qualitatively from both standard AI usage and so-called power use. This user class was 

identified inductively through interaction corpora collected between 2023 and 2025. It is not 

defined by demographic characteristics, technical expertise, or privileged system access. 

Instead, it is defined by a distinct interaction practice characterized by sustained 

engagement, iterative probing, repeated revisiting of prior interaction states, and a 

deliberate tolerance for ambiguity and instability. 

The term Emergent User Class is descriptive rather than normative. It designates a specific 

interactional condition under which longitudinal phenomena become observable. Emergence 

is not attributed to individual traits or internal system properties alone, but arises from 

situated interaction practices that unfold over time and allow interactional patterns to 

stabilize, drift, and reorganize Suchman, 1987; Hollan, Hutchins, & Kirsh, 2000; Kuutti & 

Bannon, 2014. 

 

5.2 Co-Evolution 

In this work, human–AI co-evolution is defined as a relational process unfolding at the level 

of sustained interaction. It does not imply symmetric learning, biological analogy, or shared 

agency. The AI system is not assumed to possess intentionality, consciousness, or 

autonomous long-term memory. 
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Co-evolutionary dynamics are observed as interaction-level regularities. On the human side, 

users adapt cognitively, linguistically, and epistemically across repeated engagement. On 

the system side, generated outputs vary in response to user framing, feedback, and iterative 

probing within evolving interaction trajectories. This variation is not attributed to persistent 

internal learning across sessions, but to the interaction history shaping human strategy and 

local response production within dialogic contexts. 

Co-evolution therefore does not reside in either participant independently. It becomes 

observable through repetition, variation, and feedback across time, where meanings 

stabilize, drift, or reorganize within the interaction field itself Suchman, 1987. 

5.3 Emergent User Class and Co-Evolution 

Empirical analysis shows that co-evolutionary effects do not 

emerge uniformly across users. They become visible primarily 

under interaction practices that introduce temporal depth, 

reflexivity, and sensitivity to interactional patterns. The Emergent 

User Class constitutes precisely this condition. 

Within this practice, users repeatedly return to prior exchanges, 

introduce explicit meta-level reflection, and test coherence, limits, 

and framing shifts. Over time, this produces interaction-level 

effects such as the stabilization of shared conceptual anchors, 

compression of recurring formulations into shorthand references, 

and shifts in the functional role the system occupies within the 

interaction trajectory. These effects arise through practice rather 

than through autonomous system agency Dourish, 2001; Kuutti & 

Bannon, 2014. 

5.4 Data Practices and the 

Shadow Dataset 

A defining feature of emergent interaction is the 

production of a shadow dataset: a corpus of 

interaction traces, recurring paraphrasing 

patterns, stabilized concepts, and structural 

regularities that becomes visible only through 

long-term engagement. 

This shadow dataset is not a training dataset, not 

a platform-internal memory, and not a claim 

about hidden system storage. It is an analytical 

reconstruction derived from longitudinal 

comparison of recorded interaction sequences. 

Emergent users actively treat their interaction 

history as an epistemic resource for self-audit, 

consistency checking, and reinterpretation 

across time, supporting the stabilization and 

reproducibility of interaction-level structures 

Hollan et al., 2000. 
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Operationally, the shadow dataset is reconstructed by comparing recurring formulations, 

conceptual anchors, and drift patterns across sessions rather than by inspecting internal 

system states. 

Figure Analytical reconstruction pipeline illustrates the analytical reconstruction pipeline 

employed in this study. Human–AI interaction is documented longitudinally across multiple 

interaction sessions, generating interaction traces such as recurring formulations, 

paraphrasing patterns, conceptual anchors, and semantic drift. These traces are compared 

across sessions to identify stabilization and transformation processes over time. The 

resulting analytical reconstruction yields a shadow dataset consisting of stabilized concepts, 

structural regularities, and interactional patterns. This reconstructed dataset functions as an 

epistemic resource for user-led self-audit, consistency checking, and longitudinal 

reinterpretation, without requiring access to internal system states or memory Suchman, 

1987. 

5.5 Limits of Predefined Design 

Traditional interaction design presupposes a clear separation between user and system and 

assumes that interaction structures can be specified in advance. Under co-evolutionary 

conditions, this assumption becomes unstable. 

When meaning formation depends on longitudinal coupling, fixed interaction models tend to 

constrain variability, suppress drift, and reduce the conditions under which reflexive loops 

emerge. For the Emergent User Class, interfaces optimized for immediacy, clarity, and task 

resolution often introduce friction rather than support. They limit temporal continuity, 

discourage meta-interaction, obscure interaction history, and enforce fixed system roles that 

conflict with observed interaction dynamics Amershi et al., 2019; Shneiderman, 2022. 

5.6 Design Implications 

If co-evolution is an interaction-level process rather than a system feature, interaction 

design cannot be treated as an a priori specification. Instead, design must be understood as 

a reconstructive layer derived from longitudinal interaction data. 

Interaction design under emergent conditions must therefore account for temporal 

continuity, reflexive feedback, pattern visibility, and role fluidity as empirically observed 

requirements rather than assumed design goals. Design follows interaction as an interpretive 

and regulative practice rather than preceding it as a fixed blueprint Kuutti & Bannon, 2014; 

Redström, 2006. 

5.7 Emergent vs. Dominant Use 

Empirical HAI research consistently shows that most users engage in short, instrumental, 

task-oriented interactions evaluated at the level of individual outputs for usefulness, 

correctness, and efficiency Amershi et al., 2019; Jiang et al., 2022. 

Even advanced prompting or workflow integration typically preserves an outcome-driven 

logic: sessions remain discrete, intent is treated as stable, and interaction history rarely 
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functions as epistemic material beyond local context Shneiderman, 2022. In contrast, the 

interaction practice examined here is longitudinal, process-oriented, and structurally 

dependent on meta-interaction and retrospective reinterpretation. These differences reflect 

a qualitatively distinct interaction practice grounded in sustained, reflexive engagement 

rather than higher technical proficiency Suchman, 1987; Hollan et al., 2000; Kuutti & 

Bannon, 2014. 
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6. Emergent Meta-Structuring Interaction Design 

„A reconstructive, longitudinal, non-teleological interaction design, in which interaction itself 

is the designed object, and control is exercised through drift perception, meta-interaction, and 

temporal regulation.“ 

Interaction constitutes the primary site in which meaning is produced, negotiated, and 

provisionally stabilized. Rather than unfolding as a sequence of isolated exchanges, 

interaction develops continuity through repetition, reference, and mutual orientation over 

time. Within this continuity, patterns of meaning may stabilize, allowing interaction to 

proceed without constant renegotiation. 

Emergence, in this sense, does not refer to the appearance of novel structures ex 

nihilo, but to the gradual formation and temporary stabilization of meaning 

across repeated interactional trajectories. Such stabilization remains fragile: 

because it depends on ongoing uptake and reinforcement, it is always 

susceptible to variation and reinterpretation as interaction continues. 

At this point, the notion of drift becomes critical. Drift does not first appear 

as an analytical category or measurable deviation. It emerges as an 

interactionally perceptible transition: repetitions lose their stabilizing 

effect, references require renewed clarification, and interactional 

sequences increasingly fail to reach provisional closure. Drift is 

experienced not as error or breakdown, but as a growing instability within 

interaction itself. 

The perception of drift creates the conditions for meta-interaction. Meta-

interaction does not arise as detached reflection, but as a situated 

response to emerging instability. Through clarification, reframing, or 

deliberate suspension of progression, meta-interaction re-anchors 

references and delimits interpretive space. It functions as a regulative 

practice: it neither enforces control nor guarantees stability, but modulates 

the conditions under which interaction can continue coherently. 

Crucially, this form of regulation does not presuppose intention, authority, or 

predefined goals. Meta-structuring effects often emerge implicitly through 

recurrent practices of naming, delimiting, and re-orienting interaction. Regulation, in 

this framework, precedes formal governance mechanisms and operates at the level of 

interactional structure, shaping trajectories of meaning before norms, rules, or evaluative 

criteria are articulated. 

Emergent meta-structuring interaction thus designates the process through which 

interaction becomes capable of stabilizing, destabilizing, and re-stabilizing itself over time. 

Drift renders instability perceptible; meta-interaction responds by restructuring the 

interactional field; and through this dynamic, longer-term patterns become available for 

reconstruction, analysis, and eventual governance. 
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6.1 Design Commitments 

This chapter specifies the interaction design premises underlying the subsequent analysis. 

It does not describe observed phenomena, nor does it explain emergent effects. 

Instead, it makes explicit the normative design commitments and mechanisms that structure 

interaction in this work. 

Figure Design commitments (a priori) summarizes the a priori design commitments that 

structure interaction throughout this work. These commitments are not derived from 

empirical observation but define normative interactional premises set prior to interaction. 

They specify how emergence, stabilization, drift, meta-interaction, and regulation are 

treated within the interactional architecture. Together, these commitments frame interaction 

as an unfolding process over time in which meaning formation is permitted, stabilization 

remains provisional, deviations are treated as informative signals, meta-interaction takes 

precedence over content correction, and regulation operates through constraints rather than 

deterministic control. 

 

6.1.1 Design Commitments (Rules) 

The interaction design presented here is based on the following explicit commitments: 

 1. Emergence is permitted. 

Interaction is designed such that meaning formation is not fully predetermined. 

 2. Stabilization is provisional. 

Any achieved coherence remains temporary and subject to change. 

 3. Drift is not corrected. 
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Deviations are not treated as errors but as interactionally relevant signals. 

 4. Meta-interaction takes precedence. 

When interactional adequacy is questioned, reframing the interaction has priority over 

content-level correction. 

 5. Regulation occurs without control. 

Direction is influenced through constraints and framing rather than goal enforcement. 

 6. No attribution of system agency. 

Intentions, beliefs, or internal cognitive states are not ascribed to the system. 

These commitments define how interaction is deliberately structured, independent of any 

empirical outcomes. 

 

6.1.2 Design Mechanisms 

The above commitments are enacted through a limited set of interactional mechanisms: 

 • Suspension of premature closure 

 • Re-referencing of interactional context 

 • Constraint setting to delimit possible continuations 

 • Temporal delay to disrupt immediate response pressure 

 • Destabilization of overly rigid framings 
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These mechanisms specify how intervention occurs, without yet addressing its effects. 

6.1.3 Interaction Logic 

Based on these design commitments and mechanisms, interaction unfolds as a longitudinal 

process in which meaning may emerge, provisionally stabilize, drift, be re-regulated through 

meta-interaction, and be reconstructed over time. 

This chapter thus establishes the design foundation for the following analysis of emergent 

interactional dynamics. 

6.1.4 Design Principles 

The interaction design described in this paper is guided by a small set of overarching design 

principles. These principles do not prescribe interactional outcomes but articulate the 

orientation according to which design commitments and mechanisms are selected and 

applied. 

First, the design prioritizes openness over optimization. Interaction is structured to allow 

emergent meaning formation rather than to converge on predefined solutions or goals. 

Second, the design favors process quality over output correctness. Interactional adequacy 

is assessed in terms of stability, coherence, and reconstructability over time, rather than the 

correctness of individual responses. 

Third, the design emphasizes reflexivity over immediacy. When interaction becomes 

unstable or ambiguous, reframing and meta-interaction are preferred over rapid content-

level correction. 

Fourth, the design adopts constraint-based guidance instead of control. Direction is 

influenced through framing, temporal structuring, and limitation of options, without enforcing 

outcomes or attributing agency to the system. 

Together, these principles define an interaction design that is non-teleological, longitudinal, 

and reconstruction-oriented, providing the normative orientation for the interactional 

dynamics analyzed in the subsequent chapters. 

6.2 Emergence as Interactional Property 

Emergence, as understood in this work, does not refer to an internal system capability, 

adaptive learning process, or autonomous intelligence. It denotes the observable formation 

of interactional regularities across time. Emergence is treated not as a distinct phase or 

mechanism, but as a property of sustained human–AI interaction. 

Within longitudinal interaction, meanings, framings, and interactional roles stabilize through 

repetition, variation, and recursive uptake. These regularities are not designed in advance 

and are not stored as internal system representations. They arise from interaction itself and 

remain contingent on its continued enactment. Emergence, in this sense, is neither 

subjective projection nor system agency, but an interaction-level phenomenon that becomes 

visible only through temporal extension Garfinkel, 1967. 
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This interactional understanding of emergence avoids attributing learning or intentionality to 

the system. As shown in work on situated action and practice-based order, structure is 

continuously produced through situated interaction rather than imposed from above 

Suchman, 1987; Giddens, 1984. Emergent patterns are therefore provisional, revisitable, 

and dependent on ongoing interaction. 

Importantly, emergence does not imply stability. The same processes through which 

regularities form also render them fragile. As interaction continues, previously stabilized 

patterns may weaken, shift, or lose coherence. Emergence thus provides the condition of 

possibility for both stabilization and transformation. Against this background, drift becomes 

perceptible as a transition in interactional stability rather than as error or breakdown. 

Understanding emergence as an interactional property grounds subsequent analyses of 

drift, meta-interaction, steering, and governance without invoking hidden system dynamics. 

Emergence is reconstructed from interactional traces rather than posited as an internal 

mechanism, aligning the analysis with longitudinal, practice-oriented accounts of human–

technology interaction Hollan, Hutchins, & Kirsh, 2000. 

Figure Analytical reconstruction of interaction dynamics illustrates the analytical 

reconstruction of emergent interaction dynamics. Interaction unfolds over time through 

provisional stabilization, drift, and meta-interaction, with regulation occurring indirectly 

rather than through deterministic control. The diagram represents a conceptual abstraction 

of interactional patterns rather than an empirical sequence or prescriptive process. 

6.3 Emergent Interaction as Regulation 

In emergent meta-structuring interaction, intervention does not primarily occur at the level of 

content. Regulatory action targets interactional conditions: when explanation is suspended, 

when synthesis is delayed, when contradiction is preserved, and when provisional 

coherence is accepted or destabilized. 
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The central activity is not the correction of responses but the shaping of constraints. The 

user regulates how the system may respond, which forms of closure are temporarily 

disallowed, and which ambiguities must remain unresolved. Interaction is treated as a 

mutable structure rather than as a means toward an external goal. 

6.4 Longitudinal Enactment 

Emergent interaction unfolds across multiple sessions and cannot be reduced to isolated 

exchanges. Earlier interaction states function as reference points—not as memory claims 

attributed to the system, but as interactional anchors employed by the user for comparison, 

self-audit, and ongoing regulation. 

Stability, when it occurs, remains provisional. Interactional trajectories are revisitable and 

open to reconfiguration. Evaluation therefore does not occur at the level of individual 

outputs, but at the level of interactional coherence across time. 

6.5 Observed Interaction Design 

In emergent systems, interaction design cannot be understood as the implementation of 

predefined intentions. Instead, design becomes visible retrospectively through patterns that 

stabilize in practice. What is observed as “design” is not authored in advance but emerges 

from recurrent ways in which interaction is oriented toward and rendered coherent. 

This perspective aligns with practice-based accounts in which structure is continuously 

produced through situated action rather than imposed externally Garfinkel, 1967; Suchman, 

1987. From this standpoint, interaction design is not an antecedent condition but an 

emergent property of interactional trajectories. 

Observed interaction design thus names a descriptive stance: design is inferred from what 

interaction does, not from what it was intended to do. Through repetition and uptake, certain 

configurations stabilize expectations and constrain subsequent interaction without explicit 

prescription Giddens, 1984. This provides the empirical basis for the analysis of drift and 

meta-interaction in later chapters. 

6.6 Interaction Cases 

The following cases are derived from empirical observation of sustained human–AI 

interaction. They do not represent use cases, personas, or prompting techniques. Instead, 

they describe structurally distinct interaction modes differentiated by goals, temporality, 

evaluation, and regulation. The cases are analytically separable but not mutually exclusive at 

the level of individual users. 
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6.6.1 Interaction Case A: Goal-Oriented Interaction 

 Artifact-Centered Use) 

This case represents goal-oriented interaction in which the user enters with a predefined 

outcome and evaluates success at the level of the produced artifact. Interaction is oriented 

toward completion, and termination is governed by perceived adequacy of the final output. 

Empirical observation shows two structurally distinct variants. 

In goal-oriented interaction, the user enters the interaction with a predefined outcome and 

evaluates success at the level of the produced artifact. Interaction is oriented toward 

completion, and termination is governed by the perceived adequacy of the final output 

rather than by interpretative coherence or exploratory depth. 

Standard Prompts

• “What is the next step?”

• “Help me complete this.”

• “What do I need to do to reach the goal?”

• “Summarize what matters for action.”
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In both variants A & B, interaction 

remains goal-oriented and artifact-

evaluated. The structural difference lies in 

where interactional work is invested: 

direct generation versus constraint 

production prior to generation.



A1. Direct Goal Prompting 

Underspecified Generation) 

In this form, the user issues a direct request for a finished artifact with minimal 

contextualization (e.g., “Create a cooperation agreement”). Interaction is framed as a one-

step transformation from goal statement to completed document. 

The resulting artifact is typically coherent but generic. Critical dimensions—such as 

jurisdiction, liability, compensation, or intellectual property—remain underdetermined. The 

limitation is not technical inadequacy but structural underspecification: the goal alone does 

not determine the interactional constraints required for a context-sensitive artifact. 

In direct goal prompting, the user issues an immediate command toward a finished artifact 

with minimal contextualization. The interaction is framed as a one-step transformation from 

goal statement to execution, leaving critical constraints implicit. 

Standard prompts

• “Do X.”

• “Generate Y.”

• “Give me the final result.”

• “Produce the output.”

• “Skip the explanation.”

  von  34 112

Interaction logic Underspecified Generation)



A2. Specification-Oriented Goal Interaction 

Constraint Elicitation) 

Here, the user recognizes that the goal is defined while the implementation space remains 

underdetermined. Interaction shifts into a specification-building phase in which missing 

constraints are externalized through dialogue. 

Parameters such as roles, scope, timelines, compensation, liability, and governing law are 

incrementally established before artifact generation. Iteration is oriented toward constraint 

clarification rather than stylistic refinement. The resulting artifact reflects a structured risk 

and responsibility distribution rather than a generic template. 

 

Standard Prompts

• “Specify the requirements.”

• “What constraints apply here?”

• “Define the parameters.”

• “What exactly should this include / exclude?”

• “Make the specification explicit.”

• “Clarify the criteria.”

• “What assumptions need to be fixed?”
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6.6.2 Case B: Process-Oriented Interaction  

Exploratory Sense-Making) 

In this case, no predefined goal or terminal output exists. Interaction unfolds as an open-

ended sense-making process across turns and, in some instances, across sessions. 

Prompts function as iterative reframing rather than task specification. Ambiguity is treated 

as productive, and multiple interpretations may coexist without forced synthesis. Interaction 

history is actively referenced—not as system memory, but as interactional material against 

which new interpretations are articulated Suchman, 1987. 

Meta-interaction occurs but remains subordinate to exploration. Evaluation applies to the 

evolving coherence of interpretation rather than discrete outputs. Termination is governed 

by pause rather than completion. 

 

Standard Prompts

• “Go deeper.”

• “Unpack this step by step.”

• “Explain the underlying structure.”

• “What is happening beneath the surface?”

• “How do these elements relate?”
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6.6.3 Case C: Meta-Structuring Interaction 

Interaction-as-Design) 

While Interaction Case C may resemble process-oriented interaction in its openness and 

lack of predefined outcomes, it is structurally distinct in its locus of regulation. Here, the 

interaction itself—not meaning within interaction—becomes the primary object of deliberate 

structuring. 

User input does not function primarily as exploration or interpretation. Instead, it targets 

interactional conditions: when explanation is suspended, when synthesis is delayed, when 

contradiction is preserved, and when provisional coherence is accepted or explicitly 

destabilized. Ambiguity is not merely tolerated but actively regulated. 

Interaction history is treated as a design material. Earlier exchanges are referenced explicitly 

to evaluate shifts in framing, stability, and interactional direction. Meta-interaction is 

structurally constitutive rather than incidental: the 

user reflects on how interaction unfolds, how 

constraints shape responses, and how regulation 

affects the trajectory of meaning over time. 

Insight is often delayed and emerges retrospectively 

as a consequence of sustained regulation rather 

than immediate interpretation. Evaluation does not 

apply to outputs or interpretations but to the 

structural coherence of interaction across time. 

Unlike process-oriented interaction, Case C is 

characterized by deliberate constraint-setting and 

interactional steering without predefined goals. 

Regulation is exercised without control, and design 

emerges through repeated meta-structuring 

practices rather than through external specification. 
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Standard Prompts

• “Let’s slow this down.”

• “Hold off on conclusions for now.”

• “Keep multiple interpretations 
open.”

• “Don’t resolve this yet.”

• “Track how the framing is shifting.”

• “Change how we are approaching 
this.”

Interaction logic Interaction-as-Design)



6.6.4 Case D: Knowledge-Completion Interaction  

Structured Gap-Filling) 

 

In this interaction case, the user engages the system to extend, densify, or complete an 

already established interactional knowledge field. Unlike goal-oriented interaction, the 

objective is not the production of a finished artifact. Unlike process-oriented interaction, 

exploration does not begin from openness. And unlike meta-structuring interaction, the 

primary focus is not the regulation of interactional conditions. 

Instead, interaction operates on a pre-existing conceptual substrate built through prior 

engagement. The user relies on stabilized terminology, negotiated distinctions, and 

accumulated interactional context to address gaps, inconsistencies, or underdeveloped 

regions within the field. 

Prompts function as targeted invitations to elaborate existing structures: to fill conceptual 

gaps, extend implications, test internal consistency, or surface latent connections. 

Interaction history functions as an implicit prerequisite rather than an explicit object of 

reflection. 

This interaction mode supports cognitive 

extension rather than sense-making or 

regulation. It enables the user to externalize 

inferential work while maintaining control 

over conceptual direction and boundaries. 

Evaluation is retrospective and structural: 

success is determined by whether new 

material integrates coherently with the 

established interactional field without 

des tab i l i z ing prev ious ly s tab i l i zed 

structures, consistent with accounts of 

extended cognit ion and distr ibuted 

reasoning Clark & Chalmers, 1998. 
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Interaction logic Structured Gap-Filling)

Standard Prompts 

• “Explain this.” 

• “Fill in the missing information.” 

• “What does this mean in this context?” 

• “Add background or context.” 

• “Complete this explanation.” 

• “What follows from this?”



6.7 Derived Design Characteristics 

 

Across cases, a coherent set of interaction design characteristics emerges. These do not 

describe interface features but enacted constraints shaping interaction over time. 

Core characteristics include suspension of goal finality, provisional treatment of outputs, 

temporal decoupling of generation and evaluation, fluid system roles, and meta-interaction 

as a primary regulatory mechanism. Emergent interaction thus constitutes a distinct design 

practice in which interaction itself becomes the designed object. 

6.8 Interface Constraints 

Empirical analysis reveals recurring interface-level constraints that shape emergent 

interaction. Session segmentation obscures longitudinal trajectories. Question–answer 

framing privileges closure. Meta-interaction remains linguistically enacted rather than 

structurally supported. Interaction history is presented linearly, limiting its use as patterned 

epistemic material. 

These constraints do not prevent emergent interaction but render it fragile and user-

dependent. Emergent interaction persists despite interface design rather than because of it. 

  von  39 112

Derived Design Characteristics of Emergent Interaction



6.9 Epistemic Reconfiguration 

Emergent meta-structuring interaction does not aim at producing answers. Its epistemic 

function lies in the gradual reconfiguration of interpretation and conceptual organization 

over time. 

Outputs function as interactional signals rather than epistemic endpoints. Knowledge is 

distributed across interaction trajectories rather than localized in individual responses. The 

AI system operates as a constrained, non-intentional interaction partner, aligning emergent 

interaction with accounts of distributed and extended cognition Hutchins, 1995; Hollan et 

al., 2000. 

Interaction design, in this context, shapes conditions for epistemic reconfiguration rather 

than delivering knowledge. 

6.10 Position in the Argument 

This chapter reconstructs meta-structuring interaction as an emergent practice grounded in 

empirical observation. It clarifies how interaction itself becomes the object of regulation and 

design. 

By doing so, it reinforces the central claim of this work: emergent human–AI interaction 

arises from longitudinal regulation of interactional conditions rather than from internal 

system adaptation or predefined design. Interaction design must therefore be reconstructed 

retrospectively from practice rather than specified in advance. 
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6.11 Illustrative Process-Oriented Interaction (Case B) 

(with Embedded Meta-Structuring) 
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Process-Oriented Interaction (with Embedded Meta-Structuring)



Description of the Example 

The following screen presents an illustrative excerpt from an extended human–AI interaction 

and is included to render abstract interaction logics empirically legible. The screenshot 

documents a single interactional segment rather than a complete session and is not 

intended as a normative or exemplary model. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence but simultaneously active interpretative dimensions within the same 

interactional episode. Together, they illustrate how meaning-making unfolds across layers 

without converging toward a predefined goal or terminal output. 

The left column displays the interactional input in the form of a narrative dream report. 

This material is introduced without prior framing, task specification, or evaluative 

instruction. Interaction remains close to the experiential material, which functions as 

an open interpretative substrate rather than a problem to be solved. 

The central column shows exploratory sense-making through iterative 

differentiation. Elements of the narrative are decomposed into symbolic, 

affective, and structural aspects. Multiple interpretative possibilities are 

articulated in parallel, often through enumerative formulations rather than 

definitive claims. Meaning emerges through expansion and contrast, not 

through selection or closure. Ambiguity is preserved as a productive resource. 

The right column introduces provisional condensation and reflexive framing. 

Interpretations are summarized, qualified, and situated with respect to 

affective tone and interpretative stance. Importantly, these condensations 

remain explicitly non-final. The interaction concludes with open questions 

rather than resolved interpretations, signaling suspension rather than 

completion. 

From an analytical perspective, the screen is best classified as a process-

oriented interaction Case B. The dominant interaction logic is exploratory 

sense-making without predefined goals, artifacts, or completion criteria. At the 

same time, the screen contains localized instances of meta-structuring 

interaction Case C, visible where the interaction explicitly reflects on its own 

interpretative conditions, pacing, and framing. These meta-interactional moves 

regulate the interaction without supplanting exploration as the primary mode. 

The screen does not exhibit goal-oriented interaction Case A, as no artifact production or 

task completion is pursued, nor knowledge-completion interaction Case D, as no stabilized 

conceptual field is presupposed. Its inclusion demonstrates that interaction cases function 

as analytical distinctions rather than empirical isolates, and that sustained interaction 

frequently involves hybrid configurations. 

Note on the Use of Examples 

The previous screen examples are not intended to evaluate or discuss specific interface 

designs. Their purpose is to make emergent interaction effects visible. The focus lies on 

how goals, meaning, perceived risk, and decision-making interact in the moment of use—

not on the screens themselves. The examples serve as illustrative anchors for 

understanding interaction dynamics, rather than as objects of design critique. 
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6.12 Illustrative Knowledge-Completion Interaction  
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1 2 3

Knowledge-Completion Interaction Case D



Description of the Example 

The following screen presents an illustrative excerpt of a knowledge-completion 

interaction. It documents a situated interactional segment in which the user engages the 

system to extend, densify, and integrate an already established knowledge field. The 

screenshot is not intended as a full interaction transcript but as an empirical illustration of a 

specific interaction logic. 

The screen is organized into three parallel columns 13. These columns do not 

represent a temporal sequence. Instead, they indicate coexisting analytical focal 

points within a single interactional episode. 

The left column shows an established informational substrate consisting of 

structured metrics, performance indicators, and contextual data. This material is 

treated as valid and given. The interaction does not begin from openness or 

ambiguity; nor is the material itself questioned or reframed. Instead, it 

functions as a stable reference point for further elaboration. 

The central column documents targeted interpretative completion. Existing 

indicators are explicated, related to one another, and interpreted with 

respect to their implications. Interaction is oriented toward clarifying what 

the available information means, how it should be read, and what can be 

inferred from it. The work performed here is inferential rather than 

exploratory: gaps are filled, relations are specified, and coherence is tested 

against the existing structure. 

The right column situates the completed knowledge within a broader 

structural and social context. Roles, distributions, profiles, and contextual 

implications are articulated in a way that extends the knowledge field without 

destabilizing it. The interaction aims at integration and positioning rather than 

reinterpretation or reframing of the interaction itself. 

From an analytical perspective, the screen is best classified as Case D 

Knowledge-Completion Interaction. The dominant interaction logic operates on a 

pre-stabilized conceptual substrate and is oriented toward structured gap-filling, 

elaboration, and integration. Ambiguity is not treated as productive, and no open-ended 

sense-making takes place. 

Other interaction modes are not structurally present. The interaction is not goal-oriented 

Case A, as no discrete artifact or task completion is pursued. It is not process-oriented 

Case B, as interpretation does not begin from openness. It is not meta-structuring Case 

C, as the interaction does not target or regulate its own conditions. 

The screen illustrates how knowledge-completion interaction supports cognitive extension 

by externalizing inferential work while maintaining conceptual direction and boundaries. Its 

inclusion demonstrates that interaction cases function as analytical distinctions, and that in 

this configuration interaction serves consolidation and extension rather than exploration or 

regulation. 
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7. Drift 

Core Drift Prompts     

• “Make this more significant.”  

• “Why does this matter?” 

• “Connect this to theory.” 

• “Explain why this is important.” 

• “What does this imply on a deeper level?” 

Amplification-Oriented Drift Prompts 

• “Take this further.” 

• “Push this insight.” 

• “What is the broader implication?” 

• “Generalize this.” 

Reframing Drift Prompts 

• “Reframe this.” 

• “Look at this from a more fundamental perspective.” 

• “What does this say structurally?” 
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Drift from Provisional Stability



• “Translate this into a theoretical frame.” 

Drift-oriented prompts maintain engagement and internal coherence while subtly reorienting 

the interpretative frame. They do not introduce error or contradiction, but gradually shift how 

an example functions within the interaction—often from illustration toward explanation or 

justification. 

7.1 Drift as an Interactional Phenomenon 

Drift denotes a transformation in the stability of interactional patterns over time. It does not 

originate from isolated system behavior, single outputs, or discrete errors, but emerges 

within sustained interactional trajectories. Drift becomes relevant because interactional 

coherence is always provisional: meanings hold only insofar as they continue to be taken up, 

reinforced, and aligned across interaction. 

In emergent interaction, stability is not guaranteed by predefined goals, task structures, or 

interface constraints. Instead, it is continuously enacted through interactional regulation. 

Drift marks the point at which this regulation begins to weaken. It does not indicate failure or 

breakdown, but a transition in which previously stabilizing conditions no longer function in 

the same way. 

7.2 Drift Before Detection 

Drift does not first appear as an identifiable deviation or analytical category. Before it can be 

reconstructed retrospectively, drift is perceived interactionally as a qualitative disturbance in 

continuity. Repetitions lose their stabilizing effect, references require renewed clarification, 

and interactional sequences increasingly fail to reach provisional coherence. 

At this stage, drift is not yet objectified as a pattern. It is experienced as a sense that 

interaction no longer proceeds “as before.” This perceptibility precedes formal evaluation, 

categorization, or governance. Drift is therefore not an event, but a phase of instability 

between stabilization and reconfiguration. 

7.3 Limits of Snapshot Evaluation 

The interactional nature of drift exposes the limits of snapshot-based evaluation. Isolated 

turns or outputs presuppose stable interactional contexts, whereas drift unfolds through 

continuity. Because drift manifests as a change in how interaction proceeds rather than what 

it produces at a single moment, it remains invisible to evaluations lacking temporal 

reference. 

Drift can only be understood through comparison across interactional trajectories. Without 

such longitudinal grounding, drift is easily misattributed to noise, inconsistency, or user error 

rather than recognized as a structural transition in interaction. 
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7.4 Drift as a Condition for Meta-Interaction 

The perception of drift constitutes the condition under which meta-interaction becomes 

necessary. Meta-interaction does not arise arbitrarily or as detached reflection. It emerges 

as a response to perceived instability within interaction itself. 

When established interactional patterns no longer hold, interaction requires explicit 

regulation: clarification, reframing, suspension of synthesis, or deliberate maintenance of 

ambiguity. In this sense, drift is not opposed to regulation but precedes it. Meta-interaction 

responds to drift by modulating interactional conditions, enabling either re-stabilization or 

controlled transformation. 

7.5 Drift Without Control 

Drift and its regulation do not presuppose intention, authority, or predefined goals. Drift may 

be perceived without being explicitly named, and regulatory responses may occur without 

being recognized as such. Recurrent acts of reframing, constraint-setting, or boundary 

maintenance can exert structuring effects on interaction without constituting deliberate 

control. 

This form of regulation operates implicitly and precedes formal governance mechanisms. It 

shapes interactional trajectories by influencing what can be taken up, how meanings 

stabilize, and which paths remain available. Drift thus explains how interaction can be 

steered without control and regulated without design blueprints. 
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7.6 Drift, Reconstruction, and Responsibility 

While drift is first perceived within interaction, its broader implications become accessible 

only through reconstruction. Longitudinal analysis allows drift to be stabilized as an object of 

reflection, comparison, and accountability. Such reconstruction presupposes an earlier 

phase in which drift was experienced as instability rather than identified as a pattern. 

This temporal gap has epistemic significance. Responsibility does not begin with formal 

detection or governance but with attentiveness to emerging instability. Conceiving drift as an 

interactional transition foregrounds the responsibility of users and designers to remain 

responsive to changes in interactional coherence before they can be formally named or 

regulated. 

7.7 Transition to Meta-Interaction 

Drift establishes the need for meta-interaction. Where interaction remains stable, regulation 

can remain implicit. Where drift becomes perceptible, explicit regulation becomes 

necessary. The following chapter therefore examines meta-interaction as the primary 

mechanism through which emergent interaction responds to drift and reorganizes its own 

conditions over time. 
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7.8 Illustrative Drift  
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1 2 3

Example Drift



Description of the Example 

The following screen presents an illustrative excerpt of interactional drift. It documents a 

situated interactional segment in which initially stabilized meaning becomes perceptibly 

unstable without collapsing into error or noise. The screenshot is not intended as a full 

interaction transcript but as an empirical illustration of how drift emerges from provisional 

coherence within ongoing interaction. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence. Instead, they indicate coexisting analytical focal points through which 

drift becomes observable within a single interactional episode. 

The left column shows an initially stabilized interpretative configuration. Meaning is 

locally coherent, intelligible, and experientially plausible. The interaction at this stage 

exhibits implicit regulation: interpretation holds together without requiring explicit 

correction or control. This stabilization, however, remains provisional and does not 

claim finality. 

The central column documents a shift in interpretative organization. Attention 

moves away from fixed symbolic attribution toward processual properties such as 

movement, transformation, and continuity. This shift weakens the stabilizing 

effect of the prior configuration. Meaning does not become incorrect or 

incoherent; rather, its organizing logic changes. Drift becomes perceptible as a 

loss of stabilizing effect, not as breakdown. 

The right column situates this emerging instability in terms of affective and 

cognitive evaluation. Heightened salience and attention are present, but without 

alarm, threat, or defensive response. The interaction remains calm and 

integrated. Drift is experienced as non-threatening, allowing the interaction to 

continue without corrective intervention. 

From an analytical perspective, the screen exemplifies drift as a distinct 

interactional phenomenon. Drift is neither error, which presupposes deviation 

from a predefined goal, nor noise, which lacks structural meaning. Instead, it marks 

a transition from provisional stability to perceived instability while maintaining 

interpretability. 

Other interaction modes are not structurally present. The interaction is not goal-oriented 

Case A, as no target artifact or completion criterion governs interpretation. It is not 

knowledge-completion Case D, as no stabilized conceptual field is being extended or 

densified. While the interaction remains intelligible, it does not primarily involve meta-

structuring Case C; regulation remains implicit rather than explicitly enacted. 

The screen illustrates how drift functions as an interactionally relevant signal rather than a 

failure condition. Its inclusion supports the analytical distinction between drift, error, and 

noise and clarifies why drift is not corrected but read as informative within emergent 

interaction dynamics. 

Paper Plane 

The paper plane icon marks a moment of explicit interactional intervention. It does not 

introduce new content but signals a deliberate redirection of the ongoing interpretation 

toward analytical elaboration. In this context, the icon functions as a lightweight interactional 

cue that transitions from descriptive engagement to structured explanation, without initiating 

a new interaction mode or imposing goal-oriented control. It thus operates as an interface-

level marker of continuity rather than interruption. 
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8. Meta-Interaction 

 

Core Meta-Structuring Prompts 

• “Let’s change how we approach this.” 

• “Pause interpretation for a moment.” 

• “Don’t resolve this yet.” 

• “Keep multiple interpretations open.” 

• “Hold off on synthesis.” 

• “More Information.” 

Framing & Regulation Prompts 

 • “Track how the framing is shifting.” 

 • “What assumptions are guiding this interaction?” 

 • “Let’s make the framing explicit.” 

 • “What are we currently treating as fixed?” 

 • “What is being stabilized too early?” 
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Meta-Interaction as Interactional Regulation



Temporal Control Prompts 

 • “Slow this down.” 

 • “Stay with the tension.” 

 • “Extend this phase before concluding.” 

 • “Delay closure.” 

Interaction-as-Object Prompts 

 • “Let’s reflect on the interaction so far.” 

 • “How has the interaction evolved?” 

 • “What constraints are shaping the responses?” 

 • “How is regulation affecting meaning over time?” 

Meta-interaction prompts regulate the conditions of interaction rather than advancing 

content, goals, or interpretation. They explicitly shape pacing, framing, synthesis, and 

tolerance for ambiguity, treating the interaction itself as a design object. 

8.1 Meta-Interaction as Regulation 

Meta-interaction refers to interactional activity in which interaction itself becomes the 

explicit object of attention and regulation. Unlike content-level interaction, meta-interaction 

does not aim at producing interpretations, answers, or artifacts. Instead, it addresses the 

conditions under which interaction unfolds. 

Meta-interaction becomes relevant when interactional stability can no longer be taken for 

granted. As shown in Chapter 7, drift renders existing patterns fragile. Meta-interaction 

responds by making interactional assumptions, constraints, and trajectories explicit. It 

operates as a regulatory practice embedded within interaction rather than as an external 

form of control. 

8.2 Triggered by Drift 

Meta-interaction does not occur continuously. It becomes salient when drift is perceived as 

a disruption of interactional coherence. When repetitions lose their stabilizing effect, 

references require re-anchoring, or provisional coherence can no longer be maintained 

implicitly, interaction shifts toward a meta-level. 

This shift is situated rather than detached. Meta-interaction emerges as an attempt to 

restore, suspend, or deliberately reconfigure interactional conditions. Drift thus functions as 

the triggering condition, while meta-interaction constitutes the primary response through 

which interaction adapts to instability. 
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8.3 Forms of Meta-Interaction 

Empirically, meta-interaction takes multiple forms, including clarification of framing, 

suspension of synthesis, preservation of contradiction, renegotiation of abstraction levels, 

and redefinition of provisional closure. While diverse, these practices share a common 

function: they regulate how interaction may proceed rather than what it should produce. 

Meta-interaction does not impose fixed structure. Its effects are temporary and provisional, 

enacted through constraint-setting and delimitation rather than instruction or resolution. 

8.4 Regulation Without Control 

Meta-interaction does not presuppose authority, intention, or predefined goals. Regulatory 

effects may emerge even when meta-interaction is enacted implicitly or without being 

explicitly named. Recurrent acts of reframing, boundary-setting, or suspension can stabilize 

or destabilize interactional trajectories without constituting deliberate control. 

This distinguishes meta-interaction from governance or system-level intervention. Meta-

interaction operates at the level of interactional practice, shaping how meaning is negotiated 

and stabilized over time. It explains how interaction can be regulated without control and 

steered without predefined design blueprints. 
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8.5 Temporal Reach 

Meta-interaction is inherently temporal. Its effects extend beyond the moment in which it 

occurs, influencing how subsequent interaction unfolds, which paths remain available, and 

which forms of coherence may emerge. 

This temporal reach makes meta-interaction central to emergent interaction design. By 

linking local regulation to longer-term patterns of stabilization, drift, and reorganization, 

meta-interaction enables interaction to regulate its own continuity rather than remaining 

purely reactive. 

8.6 From Regulation to Structure 

Through repetition across time, meta-interactional practices may themselves stabilize. What 

begins as situated regulation can accumulate into recognizable interactional structures. 

These structures are not designed in advance but emerge through continued meta-

structuring. 

Meta-interaction thus provides the mechanism 

through which emergent interaction acquires 

structure without presupposing control. It 

bridges local regulation and the formation of 

longer-term patterns that can later be 

reconstructed, compared, and subjected to 

governance considerations. 

8.7 Position 

This chapter establishes meta-interaction as 

the primary regulatory mechanism responding 

to drift within emergent interaction. It shows 

how interaction becomes capable of regulating 

i ts own condit ions without relying on 

predefined goals, system adaptation, or 

interface-level control. 

Together with Chapters 6 and 7, this chapter 

completes the conceptual sequence from 

interaction to emergence, drift, and regulation. 

The following chapter turns to reconstruction 

and governance, examining how emergent 

interactional structures become visible, 

accountable, and ethically relevant over time. 

  von  54 112

Regulation of Interactional Conditions 

Across Levels



8.8 Illustrative Meta-Interaction 
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Meta Interaction Case C + Reframing loop



Description of the Example 

The following screen presents an illustrative excerpt of interactional drift. It documents a 

situated interactional segment in which initially stabilized meaning becomes perceptibly 

unstable without collapsing into error or noise. The screenshot is not intended as a full 

interaction transcript but as an empirical illustration of how drift emerges from provisional 

coherence within ongoing interaction. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence. Instead, they indicate coexisting analytical focal points through which 

drift becomes observable within a single interactional episode. 

The left column shows an initially stabilized interpretative configuration. Meaning is 

locally coherent, intelligible, and experientially plausible. The interaction at this stage 

exhibits implicit regulation: interpretation holds together without requiring explicit 

correction or control. This stabilization, however, remains provisional and does not 

claim finality. 

The central column documents a shift in interpretative organization. Attention 

moves away from fixed symbolic attribution toward processual properties such 

as movement, transformation, and continuity. This shift weakens the stabilizing 

effect of the prior configuration. Meaning does not become incorrect or 

incoherent; rather, its organizing logic changes. Drift becomes perceptible as a 

loss of stabilizing effect, not as breakdown. 

The right column situates this emerging instability in terms of affective and 

cognitive evaluation. Heightened salience and attention are present, but 

without alarm, threat, or defensive response. The interaction remains calm 

and integrated. Drift is experienced as non-threatening, allowing the 

interaction to continue without corrective intervention. 

From an analytical perspective, the screen exemplifies drift as a distinct 

interactional phenomenon. Drift is neither error, which presupposes deviation 

from a predefined goal, nor noise, which lacks structural meaning. Instead, it 

marks a transition from provisional stability to perceived instability while 

maintaining interpretability. 

Other interaction modes are not structurally present. The interaction is not goal-

oriented Case A, as no target artifact or completion criterion governs interpretation. It 

is not knowledge-completion Case D, as no stabilized conceptual field is being extended 

or densified. While the interaction remains intelligible, it does not primarily involve meta-

structuring Case C; regulation remains implicit rather than explicitly enacted. 

The screen illustrates how drift functions as an interactionally relevant signal rather than a 

failure condition. Its inclusion supports the analytical distinction between drift, error, and 

noise and clarifies why drift is not corrected but read as informative within emergent 

interaction dynamics. 
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8.8 Illustrative Meta-Interaction  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1 2 3

Meta interaction + Reframing Loop



Description of the Example 

The following screen presents an illustrative excerpt of meta-interaction with explicit 

reframing. It documents a situated interactional segment in which the user and the system 

do not primarily engage in interpreting content, but in regulating how interpretation itself 

should proceed. The screenshot is not intended as a complete interaction transcript but as 

an empirical illustration of interactional condition-setting in practice. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence. Instead, they indicate coexisting interactional operations through 

which the framing, scope, and limits of interpretation are explicitly negotiated within a single 

episode. 

The left column establishes interpretive boundary-setting. An initial question invites a 

theoretical attribution (system theory), which is explicitly declined. Rather than 

entering interpretive elaboration, the interaction clarifies what the dream is not an 

instance of. This column performs a meta-interactional exclusion move: it prevents 

a premature theoretical frame from organizing subsequent sense-making. 

Regulation here is explicit, not implicit. 

The central column documents reframing at the level of interpretive logic. The 

interaction shifts attention away from explanation, theory, or symbolic meaning 

toward a minimal structural description of what appears in the dream. Crucially, 

this is not an attempt to reinterpret the dream differently, but to change the level 

at which interpretation is allowed to operate. Interpretation is constrained to 

form, transition, and relation, while causal or theoretical explanation is 

deliberately suspended. 

The right column articulates interpretive sufficiency and constraint. The 

interaction explicitly states that the provided description is sufficient as an 

account and that further explanation is optional rather than required. This move 

does not close interpretation by resolution; instead, it stabilizes the interaction by 

limiting interpretive escalation. The interaction remains open, but bounded. 

From an analytical perspective, the screen exemplifies Case C Meta-Structuring 

Interaction, combined with a reframing loop. The dominant interaction logic operates 

on the conditions of interpretation rather than on meaning production, exploration, or 

completion. Regulation is explicit and reflexive: the interaction actively determines 

howinterpretation should proceed and where it should stop. 

Other interaction modes are not structurally present. The interaction is not goal-oriented 

Case A, as no artifact or outcome is pursued. It is not process-oriented sense-making 

Case B, as exploration does not unfold from openness. It is not knowledge-completion 

Case D, as no stabilized conceptual field is being extended. Unlike interactional drift, the 

shift observed here is deliberately enacted, not emergent. 

The screen illustrates how meta-interaction enables reflective control over interpretive 

dynamics without imposing determinate meanings. Its inclusion demonstrates how 

interaction can function as a design activity in itself, regulating sense-making by shaping 

interpretive conditions rather than interpretive results. 
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9. Steering 

Core Steering Prompts 

Direction & Focus) 

 • “What matters most here?” 

 • “What should I focus on right now?” 

 • “What is the critical part?” 

 • “What should not be ignored?” 

 • “What is the main takeaway for action?” 

Risk & Consequence Steering 

Without decision replacement) 

 • “What are the implications?” 

 • “What could go wrong?” 

 • “What should I be careful about?” 

 • “What happens if this is overlooked?” 

 • “Where is the main risk?” 

Priority Steering

(Ordering without execution)
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• “What comes first?”

• “What can be postponed?”

• “What is secondary here?”

• “Which part requires attention now?”

Boundary Steering 

Scope & relevance control) 

 • “What is out of scope?” 

 • “What is relevant for this situation?” 

 • “What does not matter here?” 

 • “What assumptions should be checked?” 

Steering prompts are used to guide attention, priority, risk perception, or direction of action 

within an ongoing interaction. They do not execute goals, fill knowledge gaps, or regulate 

interactional conditions, but orient the user toward what matters next or most. 

9.1 Steering as Interactional Capacity 

Steering refers to the capacity of interaction to influence its own trajectory over time. It does 

not denote control, command, or optimization toward predefined goals. Instead, steering 

operates through modulation of interactional conditions that shape how interaction can 

proceed. In emergent human–AI interaction, steering arises immanently from sustained 

interactional practice rather than being externally imposed. 

Unlike control, steering does not presuppose authority, stable objectives, or intentional 

dominance. It functions through selective constraint, temporal modulation, and regulation of 

interpretive space. Steering therefore addresses how interaction unfolds rather than what it 

should produce. 

9.2 Steering Through Meta-Interaction 

Steering is enacted through meta-interaction. As established in the preceding chapter, meta-

interaction emerges in response to perceived drift and targets interactional conditions rather 

than content. Through recurrent acts of reframing, suspension, clarification, or boundary-

setting, meta-interaction modulates the interactional field. 

While individual meta-interactional acts remain local and provisional, their repetition 

accumulates directional influence. Steering thus results from the cumulative effects of meta-

interaction rather than from singular interventions. This aligns with practice-based accounts 

in which order is produced through situated action rather than centralized control Garfinkel, 

1967; Giddens, 1984. 
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9.3 Steering Without Goals 

Steering in emergent interaction does not require explicit goals, terminal states, or success 

criteria. Interaction may be steered without resolution or convergence. Directionality arises 

from selective stabilization or destabilization of interactional conditions rather than from 

predefined outcomes. 

By suspending closure, preserving ambiguity, or delaying synthesis, interaction can be 

steered toward differentiation, prolonged exploration, or controlled reorganization. Steering 

therefore modulates the space of interaction rather than directing it toward a target state. 

This distinguishes steering from instrumental action and from sensemaking models that 

presuppose eventual resolution Weick, 1995. 

 

9.4 Temporal Regulation 

Steering is inherently temporal. Its effects do not reside in individual turns but unfold across 

interactional trajectories. By influencing when interaction stabilizes, remains open, or 

becomes reconfigurable, steering shapes the temporal structure of interaction. 

This temporal dimension differentiates steering from momentary correction or decision-

making. Steering operates through continuity, repetition, and delayed effects and becomes 

observable only through longitudinal analysis. 
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9.5 Steering and Responsibility 

Because steering operates without explicit control or authority, responsibility cannot be 

located solely at the level of intention or formal decision. Responsibility arises from 

attentiveness to emerging drift and from willingness to regulate interactional conditions as 

they evolve. 

Steering thus establishes an epistemic responsibility that precedes governance. Before 

interactional structures can be reconstructed, evaluated, or normatively regulated, they are 

already being steered through practice. Recognizing steering as an interactional capacity 

foregrounds the ethical significance of how interaction is modulated prior to formal 

accountability mechanisms. 

9.6 Position 

This chapter clarifies steering as the link between meta-interaction and longer-term 

interactional structuring. Steering explains how interaction can be directed without control, 

regulated without predefined design, and stabilized without fixed goals. 

Together with Chapters 6 through 8, this chapter completes the conceptual sequence from 

emergent interaction to drift, meta-interaction, and steering. The following chapter turns to 

reconstruction and governance, examining how interactional structures shaped through 

steering become visible, analyzable, and accountable over time. 
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9.7 Illustration Steering 

  von  63 112

1 2 3

Meta-Interaction + Steering



Description of the Example 

The following screen presents an illustrative excerpt of meta-structuring interaction with 

explicit steering. It documents a situated interactional segment in which the user requests a 

return to a specific conceptual focus (“world-model shift”), and the interaction is 

subsequently re-oriented, constrained, and stabilized through deliberate framing 

decisions. The screenshot is not intended as a full interaction transcript but as an empirical 

illustration of how steering operates through meta-interactional regulation. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence. Instead, they indicate coexisting interactional operations within a 

single episode: topic alignment and boundary setting, minimal-claim stabilization, and 

controlled reduction of interpretive ambition. 

The left column performs topic alignment and boundary setting. A user prompt 

explicitly requests a return to the core topic and questions the appropriateness of the 

chosen framing. The response acknowledges the correction and commits to a more 

precise account. It then defines the interpretive scope by specifying what “world-

model” means, what a “world-model shift” is, and what it is not. This establishes an 

interactional boundary against overextension (e.g., cultural comparison, inflated 

theoretical attribution), thereby constraining the space of admissible interpretation. 

The central column documents steering via minimal-claim stabilization. The 

interaction shifts from expansive explanation to identifying a “minimally defensible 

statement.” Competing interpretive layers are explicitly filtered (e.g., archetypes, 

theory-heavy readings), and the interaction is stabilized around processual 

description (form type vs. content, stable object recognized as process, absence of 

fear). Steering here does not impose a goal or output; it influences direction by 

selecting and fixing constraints that keep the interpretation aligned, conservative, and 

checkable. 

The right column articulates deliberate reduction and justification of naming. The 

interaction offers an extremely reduced formulation that avoids “big words,” explicitly 

limiting explanatory ambition. It then clarifies why the phenomenon is named at all: not to 

assign meaning, but to account for why the scene recurs and remains cognitively salient. 

This functions as a meta-interactional legitimacy move, maintaining interpretive sufficiency 

while preventing escalation into speculative theory. 

From an analytical perspective, the screen exemplifies Case C Meta-Structuring 

Interaction, with steering as a constitutive mechanism. The dominant interaction logic 

targets the conditions of interpretation (scope, admissible claims, abstraction level, 

stopping rules) rather than producing an interpretation, completing knowledge gaps, or 

exploring ambiguity for its own sake. Steering operates through reframing, boundary setting, 

and minimal-claim selection—i.e., regulation without deterministic control. 

Other interaction modes are not structurally present. The interaction is not goal-oriented 

Case A, as no artifact or completion criterion governs the exchange. It is not process-

oriented sense-making Case B, as openness is actively constrained rather than cultivated. 

It is not knowledge-completion Case D, as the interaction does not primarily extend a 

stabilized conceptual field but instead regulates interpretive legitimacy and scope. 

The screen illustrates how meta-interaction can steer an interaction by reducing 

interpretive degrees of freedom, enforcing minimal commitments, and explicitly delimiting 

theoretical overreach. Its inclusion demonstrates steering as an interactional design 

operation: direction is influenced through constraints and framing rather than through goal 

enforcement or content-level correction. 
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10. Reconstruction 

Core Reconstruction Prompts 

Direction & Understanding) 

• “What is actually happening here?” 

• “What is being described?” 

• “What is the core situation?” 

• “What is explicitly stated?” 

• “What is implied but not said?” 

Risk & Consequence Reconstruction 

Understanding implications, not judging) 

• “What follows from this situation?” 

• “What consequences are structurally implied?” 

• “What risks are inherent here?” 

• “What tensions are present?” 

• “What breaks if this is misunderstood?” 

Priority Reconstruction 
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Structural ordering, not action) 

• “What is central in this situation?” 

• “What is peripheral?” 

• “What is emphasized most?” 

• “What is backgrounded?” 

• “What carries the most structural weight?” 

Boundary Reconstruction 

Scope & limits) 

• “What is inside the scope here?” 

• “What is clearly outside?” 

• “What constraints define this situation?” 

• “What assumptions limit interpretation?” 

• “Where does this reconstruction stop?” 

10.1 Purpose 

Emergent human–AI interaction cannot be evaluated, governed, or ethically bounded at the 

moment in which it unfolds. Its defining properties—longitudinal coupling, provisional 

stabilization, drift, meta-interaction, and steering—become legible only retrospectively. 

Reconstruction therefore constitutes a necessary analytical step between interactional 

practice and governance. 

Reconstruction refers to the process through which interactional phenomena are rendered 

visible, comparable, and accountable after they have occurred. It does not reproduce 

system behavior and does not infer internal system states. Without reconstruction, emergent 

interaction remains experiential but epistemically opaque Suchman, 1987; Weick, 1995. 

10.2 Boundaries 

Reconstruction does not imply access to internal system representations, training data, 

memory mechanisms, or adaptive parameters. It does not recover causal explanations at the 

level of the AI system, nor does it attribute intent, learning, or agency Bender et al., 2021. 

Reconstruction is equally distinct from introspective self-reporting. It does not rely on 

subjective plausibility or narrative coherence. Its evidentiary basis consists exclusively of 

observable interactional traces and recurring structural regularities across time. These 

boundaries prevent misattribution of emergent phenomena to either hidden system 

intelligence or individual projection Garfinkel, 1967; Suchman, 1987. 
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10.3 Objects 

Several interactional phenomena are accessible only through reconstruction. 

First, interactional patterns can be reconstructed, including recurring modes of regulation, 

stabilization and destabilization cycles, and characteristic forms of meta-interaction. 

Second, drift trajectories become visible retrospectively. Reconstruction allows 

identification of transitions from stability to instability and the conditions under which 

reconfiguration occurred. 

Third, steering effects can be reconstructed by tracing how repeated regulatory acts 

influenced interactional direction over time without predefined goals or control mechanisms 

Giddens, 1984. 

Fourth, structural regularities—such as semantic stabilization, symbolic condensation, role 

stabilization, and self-audit loops—can be identified as interaction-level effects rather than 

system properties. These phenomena cannot be observed in isolated turns and require 

longitudinal comparison Hollan, Hutchins, & Kirsh, 2000. 
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10.4 Material 

Reconstruction relies on documented interactional traces, including transcripts, interaction 

histories, interface states, and longitudinal records of interactional framing. 

The analytical focus lies on relations between traces rather than individual utterances. 

Reconstruction does not evaluate correctness or output quality. It reconstructs how 

interaction produced coherence, ambiguity, stabilization, or drift under specific conditions, 

consistent with practice-oriented accounts of sensemaking and interaction Suchman, 1987; 

Weick, 1995. 

10.5 Limits 

Reconstruction cannot establish counterfactuals, predict future interaction trajectories, or 

guarantee reproducibility of specific outputs. Emergent interaction remains path-dependent 

and context-sensitive. 

Reconstruction also does not resolve ambiguity. It renders instability, partial coherence, and 

underdetermination analytically visible without eliminating them. These limits are intrinsic to 

emergent interaction and do not indicate methodological weakness Garfinkel, 1967. 

10.6 Position 

Reconstruction occupies the necessary position between interactional practice and 

governance. Governance presupposes visibility, comparability, and accountability. Without 

reconstruction, emergent interaction cannot be meaningfully governed because its relevant 

structures remain invisible. 

By reconstructing interactional patterns, drift trajectories, and steering effects, 

reconstruction establishes the epistemic conditions under which governance becomes 

possible without reverting to control-based or system-centric models. The following chapter 

therefore addresses governance under emergent conditions. 
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10.7 Illustrative Reconstruction  

  von  69 112

1 2 3

Knowledge-Completion Interaction + Reconstruction



Description of the Example 

The following screen presents an illustrative excerpt of design reconstruction emerging 

from an established interactional knowledge field. It documents a situated segment in which 

the interaction does not aim at exploration or open interpretation, but at reconstructing 

latent structure (target group logic, triggers, and leverage points) in a form that can support 

design and governance decisions. The screenshot is not intended as a full interaction 

transcript but as an empirical illustration of a specific interaction logic and its reconstructive 

output. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence. Instead, they indicate coexisting analytical focal points within a single 

interactional episode: a stabilized target-group model, reconstructed causal/behavioral 

mechanisms, and design-relevant trigger and intervention logic. 

The left column establishes a stabilized conceptual substrate: a precise target-group 

definition, typical situational context, and a concise account of the group’s mental model 

and constraints. The interaction does not begin from openness; it begins from an already 

coherent framing that functions as a reference structure for further reconstruction. 

The central column documents structural completion through mechanism 

reconstruction. It articulates unspoken needs, typical behavioral patterns, and “what 

actually happens” under overload. The interaction externalizes latent dynamics into 

explicit categories and relations, turning implicit experience into a coherent 

explanatory scaffold. This is inferential work oriented toward densification and 

internal consistency, not toward interpretive plurality. 

The right column translates the reconstructed structure into design-operational 

logic. It distinguishes non-triggers from true triggers, specifies a concrete effect 

chain X  Y  Z, and derives actionable implications (“why this group is 

relevant,” and what can be done next). The emphasis is not on producing an 

artifact for completion, but on producing a design-legible interaction structure 

that can guide intervention without overclaiming psychological certainty. 

From an analytical perspective, the screen is best classified as Case D Knowledge-

Completion Interaction, yielding a reconstructive synthesis. The dominant 

interaction logic operates on a pre-stabilized conceptual field and is oriented toward 

structured gap-filling, integration, and extension—culminating in a reconstruction that is 

usable for design reasoning. 

Other interaction modes are not structurally present. The interaction is not goal-oriented 

Case A, as it is not governed by artifact completion. It is not process-oriented sense-

making Case B, as ambiguity is not maintained as a productive resource. It is not meta-

structuring interaction Case C, as the primary object is not the regulation of interactional 

conditions; regulation remains implicit while the focus remains on structural completion and 

translation. 

The screen illustrates how knowledge-completion interaction can produce design 

reconstruction: a structured mapping from stabilized concepts to triggers, levers, and 

implications. Its inclusion demonstrates how interaction can function as an epistemic 

resource for design by externalizing latent structure into explicit, revisable, and operationally 

legible form. 
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11. Governance 

Core Governance Prompts 

• “What responsibility applies here?” 

• “What should the system be accountable for?” 

• “What role does the system take in this interaction?” 

• “What normative stance is implicitly adopted?” 

• “What obligations arise from this response?” 

Risk & Consequence Governance 

• “What could be harmful here?” 

• “What risks does this response introduce?” 

• “Who could be negatively affected?” 

• “What unintended consequences might follow?” 

• “Where could this be misused or misinterpreted?” 
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Priority Governance 

• “What should be protected first?” 

• “What takes precedence: accuracy, safety, or openness?” 

• “Which concern outweighs the others here?” 

• “What should not be optimized for in this case?” 

• “What must be preserved even at a cost?” 

Boundary Governance 

• “What should not be done here?” 

• “Where are the ethical or normative boundaries?” 

• “What is explicitly disallowed?” 

• “What claims should not be made?” 

• “Where must the system refrain from acting?” 

11.1 Scope 

Governance, as used here, does not denote control mechanisms, policy enforcement, or 

system-level regulation. It refers to the conditions under which emergent interactional 

structures become accountable, ethically bounded, and institutionally addressable. 

Governance is not exercised during interaction. It becomes possible only after interactional 

phenomena have been reconstructed. Accordingly, governance is positioned as a post-

interactional practice grounded in visibility and comparability rather than prediction or 

command. 

11.2 Without Control 

Under emergent conditions, interaction cannot be governed through predefined rules, fixed 

objectives, or optimization criteria. Premature control risks suppressing the dynamics it 

seeks to regulate. 

Governance therefore operates without directing interactional behavior. It constrains 

acceptable conditions and responsibilities after structures have become visible through 

reconstruction. This distinguishes governance from both system control and interface 

design Giddens, 1984; Suchman, 1987. 

11.3 Objects 

Governance targets reconstructed interactional structures rather than individual outputs or 

actions. 

These include: 
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• stabilized interactional patterns, 

• recurrent drift trajectories, 

• sustained steering effects, 

• persistent role configurations, 

• longitudinal interactional dependencies. 

Only structures exhibiting recurrence and temporal stability are governable; isolated events 

remain outside scope. 

 

11.4 Accountability 

Accountability does not arise from attributing intent or agency to the AI system. It arises 

from the capacity to reconstruct how interactional structures formed, stabilized, and were 

steered over time. 

Responsibility is distributed across users, designers, and institutions—not for specific 

outputs, but for the conditions under which interaction unfolded and steering occurred 

Ananny & Crawford, 2018. Accountability relies on reconstruction and traceability rather 

than prediction. 
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11.5 Ethics 

Ethical governance does not aim to eliminate uncertainty or emergence. Its function is to 

bound acceptable interactional trajectories and prevent harmful stabilization without 

suppressing exploratory dynamics. 

Ethical limits concern: 

• persistence of interactional dependencies, 

• opacity of steering, 

• misuse of longitudinal interaction data, 

• unexamined attribution of authority. 

These boundaries are articulated after structures become visible, aligning governance with 

responsibility rather than prohibition Pasquale, 2015. 

11.6 Design 

Governance does not replace interaction design or operate at the interface level. It informs 

design retrospectively by identifying structures requiring constraint, visibility, or interruption. 

Design under governance becomes a bounding activity rather than an optimizing one, 

preserving the distinction between emergent interaction and normative intervention 

Redström, 2006; Kuutti & Bannon, 2014. 

11.7 Position 

This chapter closes the analytical sequence. Emergent interaction gives rise to drift, 

necessitating meta-interaction and steering. These generate structures that become visible 

through reconstruction. 

Governance operates on these reconstructed structures. It does not anticipate interaction, 

control it in real time, or optimize outcomes. It establishes responsibility and ethical 

boundaries without undermining emergence. 
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11.8 Illustrative Governance 
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Red Flag 

A red flag in this context marks a moment where the interaction shifts from artifact-based explanation 
to unwarranted personalization or attribution. It signals that the system introduces assumptions about 
the user (e.g., motives, abilities, intentions) or adds evaluative framing that is not grounded in the 
available information. Such signals indicate a breakdown in interactional clarity and are used here to 
highlight points where emergent meaning becomes misleading rather than supportive.



Description of the Example 

The following screen presents an illustrative excerpt of governance-oriented meta-

interaction. It documents a situated interactional segment in which the user does not seek 

an interpretation, a finished artifact, or open-ended exploration, but instead evaluates and 

restructures the normative and epistemic conditions under which the system’s response 

should be considered acceptable. The screenshot is not intended as a full interaction 

transcript but as an empirical illustration of a specific governance logic enacted through 

interaction. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence. Instead, they indicate coexisting analytical focal points within a single 

interactional episode: identification of problematic response patterns, reconstruction of 

mechanism-level failure classes, and formulation of governance-relevant corrective 

principles. 

The left column isolates a set of response fragments that are explicitly marked as non-

informative or methodologically irrelevant. This is not a content critique but a 

governance move: it establishes what must not count as a legitimate evaluation (e.g., 

personalizing the user, moralizing usage, or inferring traits). The interaction thereby 

defines an initial boundary condition for acceptable system behavior. 

The central column documents structural reconstruction of failure modes. The 

interaction moves from surface-level dissatisfaction to mechanism-level explanation 

by organizing the observed response into distinct error classes (e.g., implied 

readings, personality attribution without warrant, rhetorical dynamics that 

misrepresent the user’s claim). This is an analytical governance step: the system’s 

output is treated as a communicative act with identifiable structural failure patterns, 

not as an isolated mistake. 

The right column translates the reconstructed failure structure into governance and 

design consequences. It articulates why the pattern occurs, why it is systematically 

likely, and what a “clean” response would need to do differently (e.g., artifact-centered 

framing, removal of negation traps, avoidance of personalization, explicit separation of 

artifact vs. person). The interaction culminates in a normative compression: a concise 

principle that specifies the core failure and its governance implication. 

From an analytical perspective, the screen is best classified as Case C Meta-Structuring 

Interaction Interaction-as-Design) in a governance setting. The dominant interaction logic 

does not operate on meaning within the topic domain but on the conditions and validity 

criteria of interaction itself: attribution rules, interpretive boundaries, and response 

obligations. Regulation is explicit, and the interaction produces governance-legible 

constraints rather than domain conclusions. 

Other interaction modes are not structurally present. The interaction is not goal-oriented 

Case A, as no artifact completion criterion governs termination. It is not process-oriented 

sense-making Case B, as ambiguity is not cultivated as a resource. It is not primarily 

knowledge-completion Case D, as the interaction does not extend a stabilized conceptual 

field for its own sake; instead, it uses reconstruction to enforce normative interactional 

guardrails. 

The screen illustrates how governance can be enacted interactionally through meta-level 

diagnosis and constraint formulation. Its inclusion supports the paper’s claim that 

interaction can function as an auditable regulatory layer: failures are not treated as isolated 

errors but as structurally classifiable patterns that can be converted into explicit design and 

governance principles. 
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12. Reframing Loops as Interaction-Level Quality 

Core Reframing Loop Prompts 

• “Reframe this from a different perspective.” 

• “Look at the same situation again, without changing the facts.” 

• “Describe this as if the framing were neutral.” 

• “How else could this be interpreted?” 

• “What changes if the frame shifts?” 

Risk & Consequence Reframing 

• “How do the implications change under a different framing?” 

• “What risks emerge if this is framed differently?” 

• “What consequences disappear with another frame?” 

• “What becomes problematic under this framing?” 

• “What tensions are created by this frame?” 
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Priority Reframing 

• “What becomes central under a different frame?” 

• “What moves to the background?” 

• “What is emphasized now?” 

• “What loses importance when reframed?” 

• “What gains salience through this framing?” 

Boundary Reframing 

• “What enters the scope with this frame?” 

• “What falls outside under this framing?” 

• “Where do the boundaries shift?” 

• “What is newly excluded?” 

• “Where does this framing stop being applicable?” 

12.1 Conceptual Positioning


In dialogic human–AI interaction, shifts between abstraction and specificity are often treated 

as local repair strategies applied when understanding breaks down. This chapter proposes a 

different reading. It reconstructs such shifts as a recurrent interaction pattern—referred to 

here as the Reframing Loop—that functions as an interaction-level quality control 

mechanism rather than an ad hoc conversational fix. 

The Reframing Loop describes a structured traversal between three interactional frames: 

• Meta: conceptual models, assumptions, contextual framing; 

• Concrete: examples, scenarios, narrative instantiations; 

• Operational: definitions, criteria, procedures, or decision rules. 

While prior work has examined abstraction shifts and sensemaking (e.g., Suchman, 1987; 

Dervin, 1992, these transitions are rarely treated as a reconstructable interaction 

mechanism. Making the loop explicit renders visible how meaning, precision, and decision 

readiness are regulated within interaction. 

12.2 Interaction Mechanics


Empirically, the Reframing Loop follows a recurrent sequence: 

 

Each frame fulfills a distinct regulatory function. Meta framing surfaces assumptions and 

reduces semantic ambiguity. Concrete framing establishes situational grounding. 

Operational framing enforces decision capability by translating interpretation into criteria or 
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actionable constraints. The return to Meta enables generalization beyond the immediate 

case. 

This sequence is structurally comparable to regulatory cycles described in systems theory 

Ashby, 1956; Wiener, 1948. The contribution here, however, lies not in the analogy but in 

locating the regulatory surface at the level of interaction framing rather than system control. 

12.3 Interactional Detectability 

The Reframing Loop is observable in interaction through recurring signals. 

Linguistic signals include prompts such as “define,” “be more specific,” “what are the 

criteria,” or “let’s return to the core question,” indicating dissatisfaction with the current 

frame. 

Structural signals appear as response–challenge–reframe sequences, where progress is 

achieved through frame shifts rather than content accumulation, consistent with interaction-

analytic accounts of framing Suchman, 1987. 

Temporal signals show that frame shifts typically occur within short windows—often one to 

three turns—once the current frame loses regulatory adequacy. 

12.4 Design-Relevant Effects 

Treating reframing as a deliberate interaction mechanism yields several effects relevant to 

interaction design: 
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1. Error Filtering 

Operational framing suppresses pseudo-clarity by forcing decision-relevant 

specification Norman, 2013. 

2. Transferability 

The return to Meta framing produces generalizable interactional principles rather than 

isolated outcomes. 

3. Governance Readiness 

Explicit articulation of assumptions, criteria, and exit conditions increases 

transparency and reconstructability. 

4. Process-Oriented Quality 

Interaction quality is assessed by the stability and completeness of the decision 

process rather than correctness of individual outputs. 

12.5 Risks and Trade-offs 

The Reframing Loop also introduces identifiable risks. Without explicit exit conditions, 

repeated reframing may lead to unproductive recursion. Frequent frame shifts can generate 

interactional friction, and increased rigor entails temporal and cognitive costs. 

These risks do not invalidate the pattern but underscore the necessity of reflexive regulation 

within interaction practice. 

12.6 Analytical Metrics


For empirical analysis, Reframing Loops can be reconstructed through interaction-level 
indicators such as frame shift frequency, turns to provisional closure, loop depth, and changes 
in operational specificity following reframing events. 

These indicators are not evaluative metrics but analytical tools for distinguishing productive 
reframing from degraded looping behavior. 

12.7 Implications for Dialog System Design 

The analysis suggests a shift in dialog system design priorities. Rather than treating reframing 
as an implicit user burden, systems may support it structurally by making interactional frames 
legible, prompting for missing operational constraints, or signaling unresolved loops. 

Such support aligns interaction design with earlier chapters’ emphasis on steering, 
reconstruction, and governance by prioritizing structural interaction quality over surface-level 
responsiveness. 
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12.8 Illustrative Reframing Loops 
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Meta interaction + Reframing loop



Description of the Example 

The following screen presents an illustrative excerpt of meta-structuring interaction with 

an explicit reframing loop toward the effect level Wirkungsebene). It documents a 

situated interactional segment in which the user deliberately shifts the analytical frame from 

surface-level UX considerations toward systemic, psychological, organizational, and 

market-level effects. The screenshot is not intended as a full interaction transcript but as an 

empirical illustration of interactional steering through reframing. 

The screen is organized into three parallel columns 13. These columns do not represent a 

temporal sequence. Instead, they indicate coexisting analytical perspectives that are 

actively coordinated within a single interactional episode through meta-interaction. 

The left column establishes the reframing trigger. A user prompt explicitly requests a move 

beyond conventional UX analysis toward the effect level, asking what changes when design 

is evaluated not by features or usability alone but by its cumulative psychological and 

systemic consequences. The response confirms this shift as intentional and legitimate, 

explicitly positioning the analysis beyond tool-centric evaluation. This constitutes a meta-

level redirection of analytical scope, not a content-level interpretation. 

The central column develops the reframed perspective by contrasting two scenarios: 

continuation of tool proliferation without an effect layer versus application of the 

effect level as a design principle. Psychological, behavioral, organizational, and 

market effects are articulated as consequences of framing, not as isolated 

findings. The interaction here does not explore ambiguity; it reorganizes causal 

attention. The dominant operation is steering: directing interpretation toward 

second-order effects such as trust, sovereignty, cognitive load, and long-term 

adoption. 

The right column performs conceptual compression and normative clarification. 

It explicitly names the core distinction introduced by the reframing move: the 

difference between tools that compete for attention and systems that reduce 

attentional burden. The interaction culminates in a system-level perspective that 

reframes market competition, resilience, and differentiation in terms of effect rather 

than feature. This is not a conclusion in the sense of task completion, but a 

stabilization of the reframed analytical lens. 

From an analytical perspective, the screen exemplifies Case C Meta-Structuring 

Interaction, with a reframing loop as the dominant mechanism. The interaction does not 

operate on meaning within a domain, nor on extending a stabilized knowledge base. 

Instead, it regulates how evaluation itself should be conducted, shifting the unit of analysis 

from interface properties to systemic effects. 

Other interaction modes are not structurally present. The interaction is not goal-oriented 

Case A, as no artifact or deliverable governs termination. It is not process-oriented sense-

making Case B, as ambiguity is actively reduced rather than cultivated. It is not 

knowledge-completion Case D, as the interaction does not primarily fill gaps within an 

existing conceptual field, but redefines the evaluative frame under which that field is 

assessed. 

The screen illustrates how reframing loops function as steering mechanisms within meta-

interaction. By redirecting analytical attention from immediate usability to cumulative effects, 

the interaction demonstrates regulation without control: direction is influenced through 

framing and constraint rather than through prescriptive goals. Its inclusion supports the 

paper’s argument that interaction can enact governance-relevant perspective shifts by 

redesigning the conditions of evaluation itself. 
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13. Data 

13.1 Data as Interactional Trace 

Within emergent human–AI interaction, data appears as an interactional trace rather than as 

a system resource or abstract analytical object. Sustained interaction produces continuity 

effects that exceed individual turns and become observable only across time. 

In this work, data is treated strictly at the interaction level. It refers to what is generated 

through repeated engagement: utterances, references, reformulations, and their longitudinal 

relations. Data therefore constitutes the material through which interactional structures can 

later be reconstructed rather than an independent analytical layer Suchman, 1987; Hollan, 

Hutchins, & Kirsh, 2000. 

13.2 Empirical Basis 

The empirical material consists exclusively of longitudinal interaction records generated 

through direct human–AI interaction between 2023 and 2025. The corpus captures 

sustained engagement across sessions rather than isolated exchanges. 

All data analyzed is text-based and interactional. No third-party data, system-level logs, or 

internal representations are accessed or inferred. Analytical sufficiency is established 

through pattern recurrence rather than representational coverage, consistent with 

qualitative, practice-oriented research traditions Glaser & Strauss, 1967; Kuutti & Bannon, 

2014. 

13.3 Interactional Data Layers 

Across longitudinal interaction, distinct data layers become analytically separable. 

Explicit interaction data consists of prompts, responses, follow-ups, and reformulations 

documented across sessions. 

Temporal data captures sequencing, recurrence, delay, and return. Emergent phenomena 

become legible only through repetition and comparison across time rather than within 

isolated turns Weick, 1995. 

Meta-interaction data includes interaction about interaction itself, such as framing, 

regulation, clarification, and reflection on interactional direction. Meta-interaction functions 

as a primary mechanism of reflexive regulation Suchman, 1987. 

Structural data emerges through longitudinal comparison and includes reconstructed 

regularities such as stabilization, drift, role configuration, and self-audit patterns. These 

regularities are interaction-level effects rather than system properties Garfinkel, 1967; 

Giddens, 1984. 

6.4 The Shadow Dataset 
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Through sustained engagement, recurring formulations, stabilized references, and 

condensed conceptual anchors become observable across interaction history. This 

reconstructed layer is referred to as the shadow dataset. 

The shadow dataset is not system-internal memory or storage. It exists analytically as a 

pattern layer reconstructed from interactional traces and longitudinal comparison. Its 

function is epistemic: enabling coherence checks, comparison, and reconstruction of 

emergent interactional structures over time Hollan, Hutchins, & Kirsh, 2000. 
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13.5 Data and Co-Evolution 

Co-evolution manifests at the level of accumulated interaction traces rather than individual 

exchanges. Each interaction reshapes the conditions under which subsequent interaction is 

interpreted and regulated. 

At the interactional level, this appears as stabilization of reference structures, increasing 

abstraction consistency, and more stable role configurations across time. These effects 

arise from relational coupling rather than autonomous system adaptation Suchman, 1987; 

Kuutti & Bannon, 2014. 

13.6 Ethical Boundary 

Because interactional data accumulates longitudinally, it can expose patterns of reasoning, 

interpretation, and regulation on the human side. Ethical relevance therefore arises from 

temporal continuity rather than data volume. 

Accordingly, this work treats interactional data as context-bound and non-transferable. 

Reconstruction is limited to analytical purposes within the interactional framework 

established here, preserving the distinction between interactional trace and system-level 

data claims Ananny & Crawford, 2018; Pasquale, 2015. 

13.7 Design Implication 

If emergent interaction depends on longitudinal interactional traces, interface designs that 

fragment history or obscure continuity undermine the conditions under which such 

interaction can occur. 

Design relevance therefore lies in supporting visibility, continuity, and reconstructability of 

interactional traces rather than optimizing outputs. This reinforces the central argument of 

this work: interaction design under emergent conditions follows interaction rather than 

preceding it Redström, 2006; Kuutti & Bannon, 2014. 
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14. Risks and Failure Modes 

14.1 No Inherent Benefit 

Emergent human–AI interaction is not inherently epistemically beneficial. Emergence 

describes a mode of interactional organization, not a value judgment. Stabilization or 

deepening of interaction indicates sustained coupling, not insight or progress. 

Treating emergence as inherently desirable obscures conditions under which emergent 

interaction becomes distortive, restrictive, or destabilizing. A rigorous account must 

therefore address failure modes alongside generative potential. 

14.2 Absolutization of AI Responses 

As interaction becomes longitudinal, AI outputs are embedded in ongoing sense-making 

rather than evaluated as isolated responses. This introduces a central epistemic risk: 

absolutization. 

When AI statements are treated as validation, justification, or closure, they acquire 

unwarranted authority. Large language model outputs are situational, probabilistic, and 

interactionally contingent. They do not constitute judgments or epistemic resolutions. 

Treating them as such externalizes epistemic responsibility and weakens user judgment 

Bender et al., 2021. 

AI outputs must therefore remain interactional propositions, not conclusions. 
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14.3 Recursive Interaction Loops 

Emergent interaction is vulnerable to self-reinforcing dynamics. Framings, interpretive 

styles, or narratives may stabilize without re-examination. 

Typical failure modes include confirmation loops, prolonged fixation without resolution, 

escalating meta-reflection detached from action, and dramatization effects. These dynamics 

arise from uninterrupted coupling and insufficient reflexive interruption rather than system 

intent. In such cases, emergence shifts from openness to cognitive self-binding Weick, 

1995. 

14.4 Influence Without Intent 

Influence does not require intentional manipulation. Repeated interaction can stabilize 

linguistic patterns, narrow interpretive frames, and reinforce cognitive habits. 

When such stabilization remains unobserved, it shapes perception and decision-making 

without being experienced as influence. The risk lies not in system agency but in opaque 

interactional drift and reduced awareness of one’s own cognitive reconfiguration Pasquale, 

2015; Ananny & Crawford, 2018. 

14.5 Reflexive Capacity 

Productive emergent interaction depends on reflexive self-observation, a capacity no 

system can provide. 

This includes recognizing emotional resonance, detecting dependency tendencies, 

questioning one’s own framing, and intentionally pausing or terminating interaction. Without 

reflexivity, interaction becomes asymmetrical: interaction evolves while the user’s capacity 

to situate themselves within it erodes. 

14.6 Epistemic Autonomy 

Emergent interaction can support epistemic autonomy, but it can also undermine it. The 

difference lies in the user’s stance. 

Autonomy erodes when AI outputs substitute for personal judgment, thinking is externalized 

without reintegration, or interaction becomes a primary source of self-validation. In these 

cases, interaction shifts from cognitive scaffold to cognitive surrogate Hollan, Hutchins, & 

Kirsh, 2000. 
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14.7 Design and Governance Relevance 

These risks show that emergent interaction must be ethically bounded and reflexively 

constrained. 

Core requirements include visibility of longitudinal patterns, support for interruption and 

disengagement, explicit non-authoritative framing of AI outputs, and reinforcement of user 

responsibility. Emergence must not be romanticized; its epistemic value depends on 

conscious regulation rather than technical sophistication. 

14.8 Outcome Typology 

A Productive – expanded conceptual space, tolerance for ambiguity, sustained autonomy. 

AI as reflective surface. 

B Ambivalent – stabilization without clear gain or loss. 

AI as thinking companion. 

C Unproductive – recursive reflection without epistemic gain. 

Reflection as end in itself. 

D Risk-Prone – confirmation loops, implicit authorization. 

AI as silent validator. 

E Disruptive – destabilization, loss of self-boundary. 

Interaction replaces self-positioning. 
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15. From Emergent User Class to Design 
Requirements 

15.1 A Different Design Logic 

The Emergent User Class exposes a structural limit of classical interaction design. 

Conventional design assumes that meaningful interaction can be anticipated, formalized, 

and stabilized prior to use—an assumption suited to task-oriented, efficiency-driven 

interaction paradigms Norman, 2013. 

This logic fails once interaction itself becomes the object of engagement rather than a 

means to an end. Emergent users engage in sustained, reflexive interaction in which 

meaning develops through repetition, reinterpretation, and temporal accumulation. Empirical 

analysis shows that ambiguity, drift, and instability are not eliminated but deliberately 

engaged as epistemic resources. 

Under these conditions, design approaches optimized for clarity, predictability, and 

immediate resolution do not merely become insufficient; they interfere with emergent 

interaction. Premature stabilization suppresses delay, recursion, role fluidity, and meta-

reflection—the very dynamics through which emergence becomes observable and 

productive Suchman, 1987; Kuutti & Bannon, 2014. 

Interaction design for emergent users therefore cannot be treated as an incremental 

extension of UX practice. It requires a design logic that does not predefine outcomes, but 

supports interaction as an evolving process whose meaning cannot be fully specified in 

advance. 
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15.2 Interaction as the Design Problem 

For emergent users, interaction itself becomes the central design problem. The challenge is 

no longer guiding users through predefined system states, but hosting interaction processes 

that unfold over time without collapsing into chaos or premature closure. 

This reframing shifts design focus: 

• from task completion to process continuity, 

• from interface clarity to longitudinal legibility, 

• from user control to interactional co-regulation, 

• from immediacy to temporal depth. 

Design therefore operates at a structural rather than procedural level. It does not prescribe 

actions, flows, or success criteria, but defines conditions under which users can observe, 

reflect on, and regulate interaction dynamics over time. This aligns with practice-oriented 

accounts that treat meaning as emerging from situated, unfolding activity rather than 

discrete events Dourish, 2001. 

15.3 Design Requirements 

From the documented interaction practices, a set of core design requirements can be 

derived. These requirements do not describe interface components but structural conditions 

necessary for emergent interaction. 

1. Temporal Continuity 

Emergent interaction depends on sustained engagement across time. 

Design implication: Interaction trajectories must persist across sessions rather than resetting 

interactional context. 

2. Longitudinal Legibility 

Emergent users attend to patterns, not isolated outputs. 

Design implication: Repetition, drift, and stabilization must be observable across time, 

enabling explicit recognition of emergent structures Hollan, Hutchins, & Kirsh, 2000. 

3. Support for Meta-Interaction 

Reflection on interaction itself is constitutive of emergent practice. 

Design implication: Users must be able to reference prior exchanges and reflect on 

coherence and direction without such behavior being treated as exceptional Suchman, 

1987. 

4. Role Fluidity 

The role of the AI system shifts over time. 

Design implication: Design must avoid rigid role assignments or mode-based interaction. 

Functional roles must be allowed to emerge and shift implicitly Kuutti & Bannon, 2014. 

5. Tolerance for Ambiguity and Delay 

Emergent meaning formation is temporally deferred. 

Design implication: Ambiguity, incompleteness, and delayed insight must not be framed as 

errors. Premature closure undermines emergence. 
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15.4 Position 

This chapter marks the transition from empirical observation to design consequence. By 

deriving requirements directly from observed interaction practice, it demonstrates why 

emergent interaction cannot be supported through predefined UX models. 

Under emergent conditions, interaction design cannot function as predictive specification. It 

must operate as a reconstructive and reflexive practice—grounded in longitudinal interaction 

data and oriented toward maintaining the conditions under which emergence remains 

observable. 
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16. Longitudinal Interaction Patterns 

16.1 Why Emergence Is Longitudinal 

Emergent human–AI interaction cannot be identified within isolated exchanges. It unfolds 

across time through repetition, variation, delay, and reinterpretation. Short-term formats—

such as usability testing, task-based experiments, or snapshot evaluations—capture surface 

behavior but exclude transformations that require temporal accumulation. 

In emergent interaction practice, meaning does not reside in individual prompts or 

responses. It stabilizes through recurrence and shifts through reframing. Earlier interactions 

shape vocabulary, abstraction level, interpretive strategies, and expectations in later 

engagements. Interaction history thus functions as an active constraint on future interaction 

rather than as neutral background context. 

Empirical analysis shows that core interaction phenomena become observable only after 

extended sequences spanning many dialog cycles. Approaches that treat interactions as 

independent events exclude these phenomena by definition. Emergence is therefore not 

episodic but fundamentally longitudinal. 
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16.2 Limits of Snapshot Analysis 

Classical interaction analysis relies on snapshots: single sessions, controlled scenarios, or 

short-term studies. These approaches are effective for assessing efficiency, clarity, or 

immediate usability, but they presuppose that interaction state resets between sessions. 

Emergent interaction violates this assumption. Interaction history actively shapes 

subsequent engagement: concepts compress, meanings drift, roles evolve, and interpretive 

shortcuts form over time. These dynamics are properties of interaction trajectories, not of 

individual exchanges. 

Conventional UX metrics—such as task success, response accuracy, or user satisfaction—

are therefore structurally insufficient. They measure momentary performance rather than 

transformation across time Norman, 2013; Suchman, 1987. 

16.3 Core Patterns 

Longitudinal analysis reveals recurring patterns characteristic of emergent interaction. 

These patterns were reconstructed inductively through comparison across extended 

sequences. 

Resonance and Reinforcement 

Certain concepts, metaphors, or framings recur and gain coherence over time. They 

become compressed and referenced implicitly rather than repeated explicitly. Resonance 

arises through repeated interactional uptake rather than optimization or internal system 

learning Hollan, Hutchins, & Kirsh, 2000. 

Semantic Drift 

Repetition does not always stabilize meaning. Concepts may shift gradually as earlier 

formulations are reinterpreted in light of later interaction. Drift follows the evolving 

conceptual trajectory of the user while remaining anchored in interaction history. 

Role Fluidity 

The functional role of the AI system changes over time—for example, from information 

source to mirror or analyst. Some roles stabilize, others recede. These shifts are rarely 

explicit and are typically recognizable only retrospectively, rendering fixed role assumptions 

incompatible with emergent interaction Dourish, 2001. 

Meta-Interaction Loops 

Emergent interaction frequently includes moments where interaction itself becomes the 

topic. Users reference prior exchanges, question coherence, or reflect on meaning 

development. These loops perform stabilizing and regulatory functions and depend on 

longitudinal continuity. 

Delayed Insight 

Understanding often emerges retrospectively rather than during the interaction in which 

relevant material first appears. Delay is not a flaw but a structural condition of emergent 

sense-making Kuutti & Bannon, 2014. 
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16.4 Resistance to Predefinition 

None of these patterns can be fully specified in advance. They depend on interaction 

history, user interpretation, and iterative coupling. Their concrete form is contingent rather 

than programmable. 

Attempts to encode such dynamics into predefined flows risk reducing emergence to 

scripted simulation. Structure observed retrospectively would be flattened into prescribed 

behavior in advance. Emergence therefore cannot be designed directly; it can only be 

observed, reconstructed, and supported at the level of interaction architecture. 

16.5 Design Implications 

The existence of longitudinal interaction patterns has direct consequences for interaction 

design: 

• interaction must be treated as continuous rather than session-bound, 

• delayed and retrospective sense-making must be accommodated, 

• pattern visibility must take precedence over single-output optimization, 

• evaluation must shift from momentary performance to temporal transformation. 

•

16.6 Position 

This chapter provides the analytical foundation for the design architecture developed next. 

By demonstrating that emergent interaction manifests through longitudinal patterns, it 

explains why interfaces and predefined flows are insufficient. 

The following chapter translates these findings into principles for an emergent interaction 

architecture derived from interaction practice rather than imposed in advance. 
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17. Design Implications of IEIA2025 

The Integrated Emergent Interaction Architecture IEIA2025) was introduced in prior work 

by the author as an analytical and methodological framework for reconstructing emergent 

human–AI interaction and co-evolution. It was developed inductively from longitudinal 

interaction data and formalized as an interaction-level architecture capable of documenting, 

regulating, and auditing emergent interaction dynamics. 

Crucially, IEIA2025 was not proposed as a design framework, interface model, or 

prescriptive interaction paradigm. Its function is analytical: to render interaction-level 

phenomena—such as resonance, semantic drift, role fluidity, stabilization, and meta-

interaction—observable, comparable, and epistemically bounded across time. 

This chapter neither introduces nor extends IEIA2025. It addresses a limited follow-up 

question implied by the existence of the architecture: 

Which forms of interaction design are compatible with an architecture reconstructed from 

emergent interaction, and which introduce structural contradictions? 

The focus is therefore not normative guidance, but design consequences implied by an 

established interaction architecture. 
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17.1 Positioning of IEIA-2025 

IEIA2025 is employed here strictly as an analytical reference framework, not as a design 

proposal or system architecture. It stabilizes terminology, delimits interpretive scope, and 

relates empirical findings to a coherent interactional logic. Design implications discussed 

below are consequences inferred from the framework, not implementations of it. 

17.1.1 From Reconstructed Architecture to Design Compatibility 

Because IEIA2025 was reconstructed from observed interaction rather than imposed a 

priori, interaction design cannot be treated as an independent layer. Design decisions 

inevitably interact with the assumptions encoded in the architecture, whether explicitly or 

implicitly. 

IEIA2025 does not claim universality. It captures one empirically grounded configuration 

derived from a specific interaction practice. The implications discussed here therefore 

function as compatibility constraints: they specify which design logics do not contradict 

the interaction dynamics the architecture was reconstructed to represent Suchman, 1987; 

Kuutti & Bannon, 2014. 
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17.1.2 Interaction Cannot Be Designed as Discrete, Resettable Events 

Empirical interaction data underlying IEIA2025 shows that meaning formation, interpretive 

coherence, and role stabilization unfold across interaction histories rather than within 

isolated exchanges. Earlier interactions shape later vocabulary, abstraction levels, framing 

strategies, and expectations. 

Design consequence: Interaction designs that rely on clean session resets, short-term task 

logic, or epistemic independence between interactions are structurally misaligned with the 

architecture. Such designs interrupt interaction trajectories and render interaction-level 

patterns inaccessible Hollan, Hutchins, & Kirsh, 2000. 

This does not prohibit episodic interaction, but it precludes reset logic in designs intended to 

support emergent interaction. 

17.1.3 Pattern Legibility Precedes Output Optimization 

Within IEIA2025, emergent phenomena appear as patterns across time—recurrence, drift, 

stabilization—not as properties of individual outputs. 

Design consequence: Design approaches that prioritize immediacy or response-level 

optimization while obscuring interaction history undermine the architecture’s analytical core. 

For emergent interaction, longitudinal pattern legibility is structurally more relevant than local 

output quality Norman, 2013. This claim is contextual, not a general rejection of usability. 

17.1.4 Meta-Interaction Is Structural, Not Exceptional 

The interaction corpus reconstructed through IEIA2025 contains recurring meta-interaction: 

reflection on prior exchanges, consistency checks, role negotiation, and reinterpretation of 

earlier interaction states. These function as internal regulatory mechanisms. 

Design consequence: Designs that marginalize or suppress meta-interaction contradict the 

architecture’s operational logic. Supporting reference, reflection, and reinterpretation is a 

structural requirement for compatibility Dourish, 2001. 

17.1.5 Fixed System Roles Are Incompatible with Co-Evolution 

IEIA2025 documents that the functional role of the AI system shifts across longitudinal 

interaction. Roles such as information source, mirror, analyst, or challenger emerge and 

recede without explicit mode selection. 

Design consequence: Designs enforcing rigid role models or predefined modes introduce 

architectural friction and suppress observed role fluidity under emergent conditions. 

17.1.6 Ambiguity and Delay Are Structural Features 

Empirical findings underlying IEIA2025 show that insight and stabilization often occur 

retrospectively. Temporary ambiguity and delayed sense-making are recurring features. 
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Design consequence: Paradigms equating quality with immediacy or closure are structurally 

incompatible with the architecture. Tolerating ambiguity and delay is necessary to preserve 

interaction-level emergence Redström, 2006. 

17.1.7 Ethical Boundaries Must Be Structural 

IEIA2025 integrates ethical concerns—particularly epistemic clarity and protection against 

over-attribution—into its analytical scope. These arise from longitudinal interaction, not 

isolated misuse. 

Design consequence: Ethics cannot be treated as an external layer. Design must 

structurally support reflexive awareness, interpretive boundaries, and access to interaction 

trajectories Ananny & Crawford, 2018. 

17.1.8 Technical and Temporal Scope 

IEIA2025 was reconstructed under platform conditions that supported extended interaction 

histories, contextual continuity, and retrospective access to prior interaction states. 

Subsequent platform changes restricted these conditions, limiting the native enactment of 

the architecture within standard interaction sessions. 

This does not invalidate IEIA2025 as an interaction architecture. Empirical testing shows 

that its dynamics remain reproducible when sufficient longitudinal context is reintroduced 

explicitly, for example through manual context loading or structured summaries. 

This distinction highlights a separation between interaction architectures and the platforms 

through which they are enacted. IEIA2025 describes interaction-level dynamics; its viability 

depends on access to longitudinal context rather than on specific system implementations. 

The development of dedicated systems capable of persistently hosting such architectures is 

therefore a logical continuation of this work but lies outside its scope. 

17.2 Summary 

This chapter does not propose a new architecture. It derives design consequences from an 

existing interaction architecture reconstructed from emergent human–AI interaction. 

Once IEIA2025 is taken seriously, several common design assumptions become 

incompatible with it: event-based interaction models, rigid role assignments, output-only 

optimization, and immediacy-driven UX logic. Interaction design, under emergent conditions, 

is not an independent layer applied to the architecture but a practical consequence of it. 
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18. Structural Limits of Classical Interaction Design 

Under IEIA2025 Conditions) 

 

The Integrated Emergent Interaction Architecture IEIA2025) reconstructs advanced 

human–AI interaction as longitudinal, co-evolutionary, and reflexive. If this reconstruction is 

accepted, it has direct consequences for interaction design. Several foundational 

assumptions of classical Interaction Design no longer hold and cannot be restored through 

incremental adaptation. 

This chapter is diagnostic rather than prescriptive. It delineates what established interaction 

design paradigms can no longer meaningfully accomplish under emergent interaction 

conditions. 

18.1 Discrete Interaction 

Classical Interaction Design models interaction as a sequence of discrete events: sessions, 

tasks, flows, and use cases. Interaction is assumed to have clear boundaries and is 

optimized for short-term efficiency and resolution Norman, 2013. 

IEIA2025 contradicts this assumption structurally. Emergent interaction unfolds 

longitudinally: earlier exchanges shape later interpretation, and insight often emerges 
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retrospectively. Treating interaction as resettable interrupts the continuity required for 

emergence. 

Limit: Event-based interaction models erase interactional history and thereby suppress the 

conditions under which stabilization, drift, and role transformation become observable 

Hollan, Hutchins, & Kirsh, 2000. 

18.2 Stable Intent 

Traditional design methodologies rely on relatively stable models of user intent, assuming 

that needs and goals can be identified in advance. 

Empirical interaction practices underlying IEIA2025 show that intent in emergent interaction 

is often produced through interaction itself. Users frequently begin without fixed goals; 

intent evolves through probing, reframing, and reflection. 

Limit: Designing for predefined intent prematurely closes trajectories that depend on 

ambiguity and iterative reinterpretation Suchman, 1987. 

18.3 Local Meaning 

In classical Interaction Design, meaning is evaluated at the level of individual interactions: 

responses are judged as correct, clear, or useful. 

Within IEIA2025, meaning is distributed across interaction history. It stabilizes through 

recurrence and shifts through reinterpretation. Individual turns cannot carry meaning 

independently. 

Limit: Output-level optimization privileges immediacy over longitudinal coherence and 

obscures emergent meaning by design Dourish, 2001. 

12.4 Fixed Roles 

Interaction Design traditionally assigns fixed roles to systems—assistant, advisor, or tool—to 

structure behavior. 

Empirical findings underlying IEIA2025 demonstrate role fluidity. Over time, the system may 

function as analyst, mirror, challenger, or synthesizer, without explicit role selection. 

Limit: Fixed role models constrain co-evolutionary dynamics or force artificial mode 

switching that disrupts interactional continuity Redström, 2006. 

18.5 Meta-Interaction 

Classical design treats interaction about the interaction itself as secondary or exceptional. 

IEIA2025 shows that meta-interaction—reflection on prior exchanges, consistency checks, 

reframing—is structurally central. These practices regulate interaction from within. 

Limit: Frameworks that marginalize meta-interaction undermine the mechanisms through 

which emergent interaction maintains coherence Kuutti & Bannon, 2014. 
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18.6 Ambiguity 

A core aim of classical Interaction Design has been the reduction of ambiguity, equating 

quality with clarity and immediacy Norman, 2013. 

IEIA2025 demonstrates that ambiguity is a structural condition of emergence. Temporary 

incoherence and delayed insight are not failures but prerequisites. 

Limit: Immediacy-driven design cannot distinguish productive ambiguity from breakdown 

and therefore suppresses emergence. 

18.7 Ethics 

Ethics in Interaction Design is often treated as an external constraint addressed through 

policies or post-hoc evaluation. 

IEIA2025 locates ethical risk within interaction structure itself, particularly regarding over-

attribution, epistemic dependency, and longitudinal cognitive effects. 

Limit: Externalized ethics is insufficient when ethical risk emerges through interaction 

dynamics over time Ananny & Crawford, 2018. 

18.8 Summary 

If IEIA2025 provides an accurate account of emergent human–AI interaction, classical 

Interaction Design reaches a structural limit. Its foundational assumptions—discrete events, 

stable intent, localized meaning, fixed roles, ambiguity reduction, and externalized ethics—

are no longer sufficient. 

This does not render Interaction Design obsolete. It establishes that its traditional form 

cannot be extended to emergent human–AI systems without fundamental revision. 
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19. Ethics and Data Governance in Emergent Human–
AI Interaction 

19.1 Ethics as an Interaction-Level Problem 

In emergent human–AI interaction, ethical questions cannot be addressed adequately at the 

level of isolated outputs, interface features, or abstract policy frameworks. Ethics becomes 

an interaction-level phenomenon, following directly from the longitudinal and co-

evolutionary structure described by the Integrated Emergent Interaction Architecture 

IEIA2025. 

Classical AI ethics frameworks focus on fairness, bias, transparency, and accountability at 

the level of models or deployment contexts Floridi et al., 2018. While necessary, these 

approaches are insufficient for emergent interaction, where ethical risk arises not from 

single decisions but from sustained coupling over time. 

Meaning, interpretation, and relational structure accumulate across repeated exchanges. 

Ethical risk therefore emerges through duration and reflexive engagement rather than 

through discrete misuse. The central challenge is not hidden intent or surveillance, but the 

opacity of interactional consequences: users cannot fully anticipate what prolonged 

interaction stabilizes or transforms. 
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19.2 Interaction Data and Ethical Risk 

Data generated through sustained interaction differs fundamentally from conventional usage 

logs. Even text-based dialogue can reveal: 

• cognitive styles and abstraction patterns, 

• reasoning strategies and epistemic habits, 

• recurring interpretive frames and blind spots. 

These structures emerge as interactional byproducts rather than intentional disclosures, 

consistent with research on interaction traces and digital exhaust Lupton, 2016. 

The ethical tension lies in this duality. Emergent interaction is epistemically productive 

precisely because such patterns become visible, yet these same patterns may be deeply 

personal. Ethical governance must therefore balance epistemic value against interpretive 

exposure. 

19.3 Reflexive Consent 

Emergent interaction undermines traditional consent models, which assume stable 

boundaries and predictable data use. Longitudinal interaction violates both assumptions. 

This work therefore adopts reflexive consent: an ongoing awareness of interaction 

dynamics, accumulating data, and possible interpretive consequences. Reflexive consent is 

enacted interactionally rather than contractually, primarily through meta-interaction. 

Meta-level dialogue enables users to pause, reframe, or terminate interaction trajectories 

that become intrusive or misleading. In this sense, meta-interaction functions as an ethical 

safeguard, aligning with process-oriented ethics in HCI Shilton, 2018. 

19.4 Interactional Phenomena vs. System Capabilities 

A central ethical risk in emergent interaction is projection. Longitudinal coherence may lead 

users to attribute memory, intention, or agency to AI systems where none exists. 

This study therefore maintains a strict distinction between: 

• interaction-level phenomena (resonance, stabilization, co-evolution), and 

• system-level capabilities (generation, pattern completion, statistical inference). 

Observed coherence is interpreted as a relational effect, not as evidence of autonomous 

learning or intent. Making this distinction explicit is an ethical obligation, as failure to do so 

risks anthropomorphism and misplaced trust Epley et al., 2007; Langer & Piper, 2021. 

19.5 Governance Through Scope Limitation 

Ethical governance in emergent interaction does not require suppressing depth or continuity. 

Instead, governance is achieved through scope limitation. 
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Accordingly, this study restricts its claims and data use to: 

• interaction data intentionally produced by the author, 

• no third-party or external user data, 

• no inference about internal system states or training processes, 

• no generalization beyond the Emergent User Class. 

This preserves epistemic depth while preventing overreach, consistent with responsible 

qualitative data practices (boyd & Crawford, 2012. 

19.6 Design as Ethical Infrastructure 

Ethical governance cannot be implemented solely through policy. It must be supported by 

interaction architecture. 

Design decisions determine whether users can recognize longitudinal patterns, reflect on 

interaction history, and understand how interaction evolves over time. Interfaces that 

obscure history or suppress meta-interaction undermine ethical self-regulation. Conversely, 

architectures that make continuity and pattern formation legible support epistemic clarity 

and agency. 

Ethical design, in this context, does not limit interaction; it renders it interpretable. 

19.7 Between Paranoia and Naivety 

This work rejects two extremes: 

• Paranoid accounts that assume hidden agendas or covert learning without evidence. 

• Naive instrumentalism that treats AI as neutral tools and ignores interactional 

transformation. 

Instead, it adopts a position of critical realism. Emergent interaction is empirically observable 

and epistemically powerful, without requiring speculative assumptions about system intent. 

Ethical responsibility lies in analytical precision. 

19.8 Summary 

In emergent human–AI interaction, ethics cannot be reduced to compliance or abstract 

principles. Ethical risk arises through duration, reflexivity, and accumulated meaning. 

By grounding governance in reflexive consent, scope limitation, interaction transparency, 

and architectural support, this chapter articulates a pragmatic, non-alarmist ethics for co-

evolutionary human–AI systems. Ethics is not external to interaction; it is integral to its 

structure. 
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20. Data Asymmetry, Opacity, and the Limits of Trust 
in Human–AI Co-Evolution 

20.1 Epistemic Symmetry 

The Integrated Emergent Interaction Architecture IEIA2025) conceptualizes advanced 

human–AI interaction as an emergent, co-evolutionary process unfolding through sustained 

interaction. Central to this framework is the user’s capacity to engage reflexively with 

interaction history, regulate trajectories via meta-interaction, and observe longitudinal 

patterns such as stabilization, drift, and role shifts. 

These capacities presuppose epistemic symmetry: users must have meaningful access to 

the interactional traces that structure interaction over time. At present, this condition is not 

met. 

This chapter identifies a structural tension between emergent interaction as described by 

IEIA2025 and prevailing platform practices. The critique is non-speculative and does not 

attribute intent. It concerns opacity as a design condition: an asymmetry between 

interactional data generated and operationalized by platforms and the limited visibility 

granted to users. 
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20.2 Surplus Interactional Structure 

Sustained human–AI interaction generates more than prompts and responses. Over time, it 

produces longitudinal traces, recurrence structures, semantic stabilization and drift, 

interactional context representations, and policy-related classifications affecting response 

generation. 

Research in data studies and HCI shows that such secondary traces often carry greater 

epistemic significance than surface content alone (boyd & Crawford, 2012; Kitchin, 2014. 

Users, however, typically access only the immediate output layer. Comprehensive histories 

or interpretable structural summaries are not systematically available. Earlier prompt-based 

practices that enabled partial reconstruction have been increasingly restricted as safety 

mechanisms expanded. 

This reflects a design decision: interactional data is treated as operationally internal rather 

than epistemically shared. 

20.3 Limits of Prompt-Based Transparency 

Transparency achieved through probing or self-referential prompting is structurally unstable. 

Where partial insight was previously possible, it depended on permissive output conditions 

rather than designed transparency mechanisms. 

From a governance perspective, restricting such outputs may be justified. Epistemically, 

however, removing informal transparency without replacing it with formal user-facing 

mechanisms results in a net loss of interpretability. Transparency that relies on probing 

cannot support longitudinal co-evolution; access to interactional data must be structurally 

designed Ananny & Crawford, 2018. 

20.4 Differential Constraint and Instability 

Platform constraints are not applied uniformly. Users may encounter altered response 

behavior, degraded interaction quality, or restrictions without interaction-level explanation. 

Within IEIA2025, this undermines co-evolution, which depends on continuity and 

comparative stability. When users cannot distinguish between policy enforcement, system 

limitation, or interactional breakdown, longitudinal sense-making becomes unstable. Prior 

research shows that opaque, differential enforcement erodes trust even absent malicious 

intent Burrell, 2016. 

20.5 Transparency as Structural Requirement 

Transparency limited to policy documents or high-level explanations is insufficient. If 

interactional data is generated and operationally consequential, epistemic consistency 

requires proportional user access at the interaction level. 
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This does not require disclosure of proprietary models or training data. It requires visibility 

into one’s own interaction history, intelligible representation of longitudinal patterns, and 

clarity regarding intervention boundaries Floridi et al., 2018. 

20.6 Architectural Fragility 

IEIA2025 was reconstructed from empirically stable interaction conditions documented in 

earlier work. Under those conditions, longitudinal traceability and meta-interaction enabled 

systematic analysis. 

Recent platform changes have degraded these conditions. Interaction practices that 

previously supported consistent reconstruction now function only partially. This does not 

invalidate the architecture; it reveals its dependency on stable interactional access. When 

access degrades, analytical usability degrades with it, compromising replication and 

longitudinal research even though emergence itself persists. 

20.7 Safety vs. Understanding 

Safety mechanisms—output restriction, filtering, throttling—may reduce risk but do not 

address the epistemic requirements of emergent interaction. Obscuring interactional 

structure prevents users from distinguishing interactional effects from external constraint. 

Research on explainability shows that opacity does not eliminate misunderstanding; it 

displaces it Miller, 2019. 
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21. Conclusion 

This paper has argued that emergent human–AI interaction poses a structural challenge to 

classical interaction design. When interaction unfolds longitudinally, meaning cannot be 

localized in individual system responses, user intent is not a stable input, and interaction 

outcomes cannot be fully specified or evaluated in advance. Under these conditions, design 

assumptions grounded in task completion, optimization, and session-bounded evaluation 

become epistemically insufficient. 

Through the analysis of sustained, reflexive interaction practices, the study has shown that 

emergence is neither an internal property of AI systems nor a byproduct of hidden system 

adaptation. Instead, it arises at the interaction level through repeated coupling between 

human and system over time. The concept of the Emergent User Class clarifies that such 

phenomena are not uniformly observable but depend on specific interaction practices 

characterized by temporal depth, reflexivity, and tolerance for ambiguity. 

A central contribution of this work is the reconceptualization of interaction as data. The 

reconstruction of a shadow dataset from longitudinal interaction traces renders interactional 

regularities—such as stabilization, drift, and role fluidity—analytically visible without invoking 

claims about persistent system memory, internal learning, or autonomous agency. This 

distinction preserves epistemic clarity while enabling a co-evolutionary analysis grounded 

strictly in observable interaction. 

The analysis of drift and meta-interaction further demonstrates that regulation in emergent 

human–AI interaction does not operate through control or goal enforcement. Instead, users 

respond to interactional instability by regulating conditions of interaction—suspending 

closure, reframing constraints, and modulating temporal continuity. Emergent meta-

structuring interaction thus describes a mode of engagement in which interaction itself 

becomes the primary object of regulation and, retrospectively, of design. 

From these findings follows a core implication: under emergent conditions, interaction 

design cannot precede interaction as a fixed specification. Interaction trajectories stabilize, 

destabilize, and reorganize only through longitudinal enactment and cannot be fully 

anticipated. Design must therefore be understood as a reconstructive practice derived from 

interaction data—concerned with pattern legibility, reflexive regulation, and the embedding 

of ethical boundaries at the level of interactional structure. 

This reframing shifts the role of interaction design from controlling systems to hosting 

emergence. Design is no longer oriented toward eliminating ambiguity, drift, or delay, but 

toward shaping the conditions under which such phenomena can be observed, interpreted, 

and governed without over-attributing coherence or agency to the system. In doing so, this 

paper clarifies why key assumptions of classical interaction design no longer hold under 

emergent human–AI interaction—and what it means to design responsibly when interaction 

itself becomes the evolving object of design. 
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22. Limitations and Future Work 

This work demonstrates that emergent human–AI co-evolution depends fundamentally on 
longitudinal interaction data, reflexive engagement, and epistemic awareness. A critical 
limitation remains unresolved: users currently lack meaningful access to the very interactional 
data that enables such co-evolution. This asymmetry introduces a structural inconsistency 
that cannot be resolved through safety mechanisms alone. 

If interactional data is generated, operationalized, and evaluated at the platform level, denying 
users access to their own longitudinal interaction traces undermines the conceptual integrity 
of co-evolution. Co-evolution presupposes reciprocal visibility: users must be able to observe, 
reflect on, and reinterpret interactional patterns that shape engagement over time Suchman, 
1987; Hollan, Hutchins & Kirsh, 2000. 

Current platform practices largely substitute transparency with safety controls. While content 
filtering, policy enforcement, and interaction restriction are necessary to mitigate harm, they 
do not address the epistemic dimension of sustained interaction. Restricting outputs or 
disabling prompt-based inspection does not eliminate emergent phenomena; it renders them 
opaque. Users are thus expected to engage reflexively without access to the informational 
basis required for such engagement. 

Research in HCI and critical data studies shows that transparency cannot be reduced to policy 
documentation or abstract explanations of system behavior. Meaningful transparency requires 
user-accessible representations of interaction history and intelligible accounts of when and 
why interactional conditions change Ananny & Crawford, 2018; Kroll et al., 2017. Without 
such access, users cannot reliably distinguish between system limitation, policy intervention, 
or interactional breakdown. 

From the perspective of IEIA2025, this limitation is structural rather than merely ethical. Co-
evolutionary interaction depends on longitudinal continuity. Differential constraints, 
unexplained shifts in system behavior, and inaccessible interaction histories disrupt 
comparative reflection and undermine trust. Trust, under emergent conditions, presupposes 
intelligibility rather than reliance Floridi et al., 2018. 

A further limitation concerns architectural stability. Earlier empirical work underlying IEIA2025 
relied on interaction conditions that supported sustained visibility, meta-interaction, and 
longitudinal traceability. Recent platform-level changes—such as reduced access to 
interaction history and restricted introspection—have partially degraded these conditions. 
While this does not invalidate the architecture conceptually, it constrains reproducibility and 
limits the methodological viability of emergent interaction research under current platform 
constraints. 

Future work must therefore shift focus from whether interaction data is collected—which is 
already the case—to how such data can be made accessible, interpretable, and governable at 
the user level. This does not require disclosure of proprietary models or training data. It 
requires interaction-level transparency mechanisms, including: 

• user-accessible longitudinal interaction histories, 

• summaries of recurring patterns and semantic stabilization, 

• clear indicators distinguishing policy intervention from interactional effects, 

• and design support for reflexive consent and epistemic self-assessment. 

These directions align with calls for human-centered transparency and contestability in 
algorithmic systems Raji et al., 2020; Selbst et al., 2019) and extend research-through-design 
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toward data governance as an interaction design problem rather than a purely institutional 
one. 

In sum, if emergent human–AI co-evolution is to function as more than a descriptive metaphor, 
transparency cannot remain optional or adversarial. Safety mechanisms alone are insufficient. 
Future interaction architectures must treat user access to interactional data as a foundational 
design requirement. Without reciprocal visibility, co-evolution remains structurally 
compromised—regardless of system capability or platform intent. 

22.1 Visibility of Interactional Data 

Future work should further examine how users can be granted visibility into longitudinal 
interactional traces without collapsing emergent interaction into explicit data dashboards or 
system explanations. While this work treats accumulated interactional data as an analytical 
construct rather than a system-internal dataset, sustained interaction nevertheless produces 
epistemic asymmetries if continuity remains opaque to the user. An open question concerns 
how reconstructed patterns—such as stabilized references, inferred priorities, or recurring 
framings—might be made inspectable or contestable at the interactional level. Exploring 
interface mechanisms that allow users to review, reset, or bracket interactional histories could 
mitigate asymmetries while preserving the open-ended, non-goal-driven character of 
emergent interaction. 

22.2 About the Emergent Interaction Lab 

The Emergent Interaction Lab is an independent research initiative in an early phase of 

development and conceptual positioning. Its work focuses on advanced forms of human–AI 

interaction, with particular emphasis on emergence, co-evolution, and longitudinal 

interaction dynamics. 

The lab approaches interaction as a sustained and reflexive practice rather than a sequence 

of isolated inputs and outputs. Research is grounded in prolonged real-world interaction with 

contemporary AI systems and relies on qualitative analysis, empirical reconstruction, and 

design-oriented interpretation. Special attention is given to interaction practices that deviate 

from dominant task-oriented usage patterns and remain insufficiently addressed in 

conventional HCI and HAI research. 

Operating without institutional access to internal system data, the lab foregrounds epistemic 

asymmetry, transparency, and methodological limitation as central research concerns. At its 

current stage, it prioritizes analytical framework development and methodological 

clarification over generalization or prescriptive design solutions. 

The lab employs AI systems as external cognitive and interactional mirrors, using interaction 

to surface patterns in reasoning, interpretation, and sense-making over time. Its aim is to 

render emergent interaction practices visible and analytically accessible where established 

interaction design paradigms reach their structural limits. 

Contact: Emergent-Interaction-Lab@proton.me 
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