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Abstract 

Human-AI research often evaluates individual capabilities, combined performance, or final 
outputs. These approaches do not preserve how one party’s response becomes part of the 
conditions under which the other party’s next contribution is formed. This article introduces 
socioduality, defined as a sequential, reciprocal, and history-carrying relational process between 
two distinguishable parties in which a response from one party becomes part of the observable 
conditions under which the other party’s subsequent contribution, judgement, decision, or action 
is formed. The construct is specified for human-AI dyads and operationalised through nested 
units: moves, confirmed sociodual episodes, linked pathways, and the broader interaction 
container. A minimum episode A₁ → B₁ → A₂ requires evidence of both response contingency 
and return contingency; candidate episodes are classified as confirmed, non-sociodual, or 
indeterminate before secondary coding of response orientation and substantive contribution re-
formation. The framework distinguishes interaction history from current contextual inputs and 
separates pathway description from endpoint states and downstream outcomes. Three 
propositions address history-conditioned formation, pathway divergence after early episode 
orientations, and robustness differences among endpoint-equivalent pathways. A frozen 
operational protocol was calibrated on three previously unseen natural human-AI records 
through two separately executed model-based evaluator series. Move and candidate 
reconstruction converged exactly in two cases and differed by one local multimodal unitisation 
decision in the third; remaining disagreements were concentrated at return-contingency 
boundaries rather than dispersed across the architecture. Socioduality therefore provides a 
bounded and empirically tractable process construct for analysing how human and AI 
contributions are formed through interaction while preserving pathway information that 
endpoint-centred analysis cannot recover. 

Keywords: socioduality; human-AI interaction; relational process; multi-turn interaction; process 
theory; human-AI collaboration; Human-Computer Interaction 

1. Introduction 

Artificial intelligence is increasingly used as an interactive contributor to human judgement, 

decision-making, problem solving, and content creation. In these settings, the analytically 
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important object is no longer only the human, the AI, or the final product. It is also the sequence 

through which their contributions become connected across time. 

Most human–AI evaluation still privileges capabilities, combined performance, or final 

outputs. Those questions remain essential, but they compress the interaction that produced the 

endpoint. Describing what the human produced and what the AI produced does not, by itself, 

constitute an analysis of human–AI interaction: interaction as a relational process becomes 

analytically visible only when the relation between successive contributions is preserved—when 

one party’s response can be shown to enter the conditions under which the other party’s next 

move is formed. Two exchanges can reach the same judgement while differing in whether the 

human accepted, rejected, verified, repaired, redirected, or reaffirmed in response to AI input; the 

same apparent human–AI combination can therefore contain materially different relational 

processes. Endpoint data cannot recover those histories once they have been discarded. 

Empirical work already shows that sequence matters. MINT demonstrates that strong single-

turn performance does not guarantee strong multi-turn performance and that models vary in their 

use of language feedback and tools across turns (Wang et al., 2024). Human–AI feedback-loop 

research shows that prior exchanges can alter later human judgements (Glickman & Sharot, 

2025), while meta-analytic evidence on human–AI combinations shows that joint performance 

cannot be inferred mechanically from component performance alone (Vaccaro et al., 2024). 

These findings make the interaction process itself a legitimate explanatory target. 

A growing set of relational perspectives provides important foundations. Reciprocal 

Human–Machine Learning examines repeated cycles of mutual learning (Te’eni et al., 2023); 

mutual-adaptation research formalises history-sensitive human–robot collaboration (Nikolaidis et 

al., 2016); coactive design centres interdependence in joint activity (Johnson et al., 2014); 

human–AI coevolution addresses longer-term reciprocal influence (Pedreschi et al., 2025); and 

Interaction-Centered Intelligence places interaction at the centre of human–AI co-creation 

(Davis, 2026). Together they establish a broad relational turn without fixing one common 

episode/pathway identification architecture. 

Structural and decision traditions sharpen the comparison. IRF/IRE research has long 

analysed three-position exchanges (Sinclair & Coulthard, 1975; Mehan, 1979); grounding and 

repair research shows how understanding and interactional trouble are managed across turns 
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(Clark & Brennan, 1991; (Schegloff et al., 1977); and the Judge–Advisor System examines an 

initial judgement, advice, and a subsequent judgement, with Weight of Advice providing an 

established measure of numerical movement toward advice (Sniezek & Buckley, 1995; Bonaccio 

& Dalal, 2006; Bailey et al., 2023). These are substantive precedents and component overlaps, 

not reasons to reduce a process construct to surface sequence geometry. 

Socioduality is distinguished at the level of analytical object and evidence. A₁ → B₁ → A₂ is 

not claimed as a new sequence form; it is the minimum candidate structure within which two 

contingencies are tested: B₁ must be formed in relation to A₁, and B₁ must then enter the 

observable formation of A₂. Confirmed episodes can overlap and link into pathways that carry 

interaction history forward. The construct therefore integrates sequence, reciprocity, evidence 

state, and pathway continuity into one bounded object rather than treating any single component 

as the novelty claim. 

Socioduality addresses the remaining analytical gap by treating the response-conditioned 

formation of successive moves as an object in its own right. It refers to the unfolding relational 

sequence through which contributions, judgements, decisions, and actions are formed in relation 

to what has already occurred between two distinguishable parties. A later move may revise an 

earlier position, retain it after explicit consideration, reject the other party’s proposal, seek 

verification, redirect the task, or end the interaction. What matters for construct existence is not 

the amount of change or the final output, but whether the required relational contingencies are 

observable. When confirmed episodes continue through linked moves, the pathway preserves 

process information that the endpoint alone cannot contain. 

Each interaction is an outcome of what precedes it and an input into what follows. 

The article makes five contributions. First, it defines socioduality and separates construct 

existence from response orientation and substantive change. Second, it locates the construct 

within process theory, sequence organisation, feedback, grounding and repair, IRF/IRE, advice-

taking, reciprocal learning, mutual adaptation, and related human–AI process research while 

specifying the analytical work that remains distinct. Third, it establishes nested empirical units—

move, candidate/confirmed episode, sociodual pathway, and interaction container—and 

formalises the pathway-irreducibility principle: endpoint state does not reconstruct the relational 

sequence that produced it. Fourth, it develops three testable propositions concerning history-
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conditioned formation, pathway divergence, and robustness differences among endpoint-

equivalent pathways. Fifth, it provides an identification logic that distinguishes confirmed, non-

sociodual, and indeterminate evidence, separates observable termination from record cessation, 

and calibrates claims to observational and controlled evidentiary regimes. The central thesis is 

direct: the relational process through which successive human and AI moves are formed should 

be analysed as a primary empirical object, not recovered indirectly from final outputs. 

2. Theoretical Foundations and Conceptual Neighbours 

2.1. From outcome evaluation to process explanation 

Human–AI evaluation has understandably prioritised output quality, accuracy, efficiency, 

trust, reliance, and synergy. These questions are especially important in high-stakes settings 

because a combined arrangement must ultimately be judged by what it produces. Vaccaro et al. 

(2024), for example, provide an unusually broad assessment of whether human–AI combinations 

improve task performance. Their findings also point beyond simple addition: the performance of 

a combined system cannot be inferred mechanically from the independent performance of the 

human and the AI. A recent domain-specific benchmark likewise illustrates the broader output-

centred orientation in human–AI evaluation by assessing general-purpose AI assistants through 

their visible outputs under a fixed multi-turn protocol, deliberately treating the observable output 

rather than hidden model processes as the analytic object (Çögenli, 2026). 

The distinction developed here is not between outcomes and processes as competing objects. 

It is between different forms of information. Outcome analysis asks what was produced and how 

well it performed. Process analysis asks what happened between the parties and through what 

relational sequence the successive moves preceding the endpoint were formed. A terminal 

outcome can summarise where an interaction ended, but it does not preserve the ordering, 

uptake, rejection, repair, verification, conflict, persistence, or role shifts through which that state 

emerged. An outcome may therefore be evaluated correctly while the process through which it 

emerged remains unknown. This problem becomes more visible as AI use shifts from one-shot 

recommendations toward extended, revisable, or decision-linked interaction. 

The loss of this process information is theoretically consequential in its own right. 

Confirmed pathways remain analytically distinct even when endpoint measures are identical and 
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even when later tests find no difference in performance or robustness. Downstream effects are 

therefore empirical consequences to be tested after process characterisation, not a prerequisite for 

the process to count as scientifically meaningful. 

Process theory provides a general basis for this move. Process explanations focus on 

temporal sequences, events, and the mechanisms through which change and continuity unfold 

rather than treating phenomena solely as stable variables or end states (Van de Ven & Poole, 

1995). Langley (1999) similarly emphasises that process data concern events and activities 

unfolding over time and require analytical strategies capable of preserving sequence. 

Socioduality applies this process orientation to the reciprocal, history-sensitive formation of 

successive moves within human–AI interaction. 

The language of a history-carrying pathway should also be distinguished from organisational 

path dependence. In organisational theory, path dependence refers more specifically to processes 

in which self-reinforcing mechanisms progressively restrict alternatives and may produce lock-in 

(Sydow et al., 2009). Socioduality does not require self-reinforcement, narrowing choice, or 

lock-in. In the present framework, a sociodual pathway is the maximal uninterrupted chain of 

two or more overlapping confirmed episodes that preserves an empirically observed sequence of 

relationally conditioned moves; such a pathway may converge, diverge, repair, terminate, or 

reverse direction. 

Several established traditions provide important foundations for this argument without 

constituting equivalent constructs. Conversation analysis demonstrates that interaction is 

sequentially organised and that subsequent turns display how prior turns have been understood 

and acted upon (Sacks et al., 1974). Cybernetics established the broader logic of feedback, in 

which prior outputs can re-enter and alter subsequent system activity (Wiener, 1948/2019). 

These traditions make sequence and returned influence theoretically familiar; they do not by 

themselves define the same human–AI process object developed here, in which observable 

uptake across conditionally connected moves is identified at episode level and, when linked 

continuation occurs, compared across pathways. 

Situated-action research adds a second foundation. Suchman (1987) showed that human–

machine activity cannot be adequately understood as the execution of fixed plans independent of 

local circumstances; action develops through the resources and contingencies of the unfolding 
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situation. Socioduality builds on this contextual sensitivity while asking a narrower question: 

how does a prior human or AI response enter the observable formation of the other party’s next 

move, and how do different patterns of uptake accumulate into distinguishable interaction 

pathways? 

2.2. Multi-turn interaction and empirical feedback 

Multi-turn research establishes that interactional performance cannot always be reduced to 

isolated prompts. MINT evaluates whether large language models use tools and natural-language 

feedback across repeated turns and reports that strong single-turn performance does not 

guarantee strong multi-turn performance (Wang et al., 2024). Ding and Tan (2026) likewise 

propose a structured framework for evaluating transparency, consistency, and refinement across 

multiple turns. These approaches show that temporally extended interaction is a distinct 

evaluation problem. 

Feedback-loop research goes further by showing that prior human–AI exchanges may alter 

subsequent human cognition. Glickman and Sharot (2025) found that biased AI judgements 

could be internalised by human participants and amplified through repeated interaction. This 

evidence directly supports the idea that prior responses can be carried forward rather than 

disappearing after each turn. 

Yet neither multiple turns nor feedback alone defines the process proposed here. A scripted 

dialogue may contain several turns without providing evidence that a preceding response entered 

the formation of the next observable move. Feedback can also be examined at aggregate, 

population, or system levels without identifying a two-party sequence in which responses are 

taken up, rejected, retained against, verified, revised, or otherwise made consequential for what 

follows. Socioduality therefore uses multi-turn structure and feedback sensitivity as important 

foundations while specifying a narrower relational process object. 

2.3. Reciprocal learning, mutual adaptation, and coactive design 

Reciprocal Human–Machine Learning is a close functional neighbour. Te’eni et al. (2023) 

conceptualise humans and machine-learning systems as learning partners engaged in repeated 

cycles of feedback. Their empirical instantiation follows domain experts and machine-learning 

models through several learning cycles in which each side’s feedback informs subsequent 
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classification activity. This work demonstrates that human and machine contributions may 

change through repeated exchange. 

Socioduality is broader in one respect and narrower in another. It is broader because the next 

move may be relationally formed without durable learning or even without substantive change in 

the endpoint. A user may accept, reject, retain, verify, reformulate, resist, or tactically redirect an 

AI response. It is narrower because the focal object is specifically the observable sequence 

through which prior responses enter the formation of subsequent moves; when confirmed 

episodes become linked, their continuation forms a sociodual pathway. The construct does not 

encompass the entire architecture of joint learning. 

Mutual-adaptation research in human–robot collaboration offers a related formal precedent. 

Nikolaidis et al. (2016) model adaptation under bounded memory, recognising that current 

collaborative behaviour can depend on recent interaction history. Socioduality shares this 

temporal sensitivity but does not require convergence, improved coordination, or successful task 

completion. Reciprocal updating may produce alignment, divergence, stagnation, escalation, or 

termination. 

Coactive design also places interdependence at the centre of human–machine teamwork and 

seeks to support joint activity through observability, predictability, and directability (Johnson et 

al., 2014). Its primary contribution is normative and design-oriented: it asks how systems should 

be structured to support interdependent work. Socioduality is primarily analytical. It asks how 

one party’s response enters the formation of the other party’s next move, regardless of whether 

the interaction was well designed. 

2.4. Interaction-centred intelligence and human–AI coevolution 

Interaction-Centered Intelligence is among the closest contemporary neighbours because it 

explicitly proposes interaction as a primary unit of analysis. Davis (2026) emphasises interaction 

trajectories, coordination patterns, adaptive participation, and emergent intelligence in human–AI 

co-creation. This orientation strongly supports moving beyond isolated agents and outputs. 

The overlap with socioduality is therefore real rather than merely thematic: both approaches 

reject output-only evaluation and treat interaction trajectories as analytically consequential. The 

distinction is that Interaction-Centered Intelligence theorises intelligence and co-creation as 
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emergent interaction-level phenomena, whereas socioduality specifies a bounded evidentiary 

object with explicit episode-existence conditions, three evidence states, maximal pathway 

reconstruction, and an endpoint/pathway non-equivalence test. Socioduality therefore does not 

require creativity, emergent intelligence, successful co-creation, or adaptation; the same 

architecture can identify corrective, conflictual, routine, resistant, or deteriorating exchanges. 

Human–AI coevolution addresses a broader temporal and systemic scale. Pedreschi et al. 

(2025) define coevolution as a continuing process in which humans and AI algorithms influence 

one another’s development. Socioduality may occur within such systems, and repeated sociodual 

processes may contribute to longer-term coevolution. Nevertheless, coevolution should not be 

reduced to bounded dyadic sequences, and a sociodual sequence need not produce durable 

evolutionary change. 

2.5. Structural precedents, grounding, repair, and advice-taking 

The A₁ → B₁ → A₂ form has clear structural precedents and is not claimed as a novel 

sequence geometry. Sinclair and Coulthard’s (1975) classroom discourse model and Mehan’s 

(1979) related work describe recurrent three-move Initiation–Response–Feedback/Evaluation 

exchanges in which a teacher initiates, a learner responds, and the teacher follows up or 

evaluates. This literature is important because it shows that a three-position exchange can be a 

stable analytical unit. Its focal object, however, is the organisation of classroom discourse and 

institutionally differentiated teacher–student roles. In socioduality, A₁ → B₁ → A₂ serves only as 

a minimum evidentiary configuration; A₂ may be a judgement, rejection, reaffirmation, 

verification request, action, or termination, and the analytical object is the history-carrying 

relational episode and its possible linkage into a pathway rather than a classroom exchange 

grammar. 

Grounding, repair, and conversation analysis provide particularly close technical 

foundations for the evidentiary logic. Clark and Brennan (1991) describe communication as 

coordinated activity that depends on common ground and its moment-by-moment accumulation, 

while repair research identifies organised practices for dealing with problems in speaking, 

hearing, and understanding (Schegloff et al., 1977). More specifically, conditional relevance 

captures how a recognisable first pair part makes a fitted second pair part relevant (Schegloff, 

2007), and the next-turn proof procedure treats a subsequent turn as endogenous evidence of how 
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a prior turn was understood (Sacks et al., 1974). Socioduality does not claim these principles as 

novel. It extends their sequential evidentiary insight into a bounded human–AI identification 

architecture in which candidate episodes receive explicit confirmed, non-sociodual, or 

indeterminate status, construct existence is separated from response orientation and substantive 

re-formation, and linked confirmed episodes are reconstructed as maximal pathways that can be 

compared even when endpoint states coincide. 

Advice-taking research is a particularly close empirical neighbour for human–AI judgement 

settings. The Judge–Advisor System studies how a decision-maker responds to advice, often by 

comparing an initial judgement with a final judgement after advice (Sniezek & Buckley, 1995; 

Bonaccio & Dalal, 2006). In numerical tasks, Weight of Advice quantifies the degree to which 

the final estimate moves toward the advisor’s estimate and has become a widely used operational 

measure (Bailey et al., 2023). This literature provides a mature way to measure one important 

response orientation. It does not, however, require reciprocal conditioning of the advisor’s 

contribution by the judge’s prior move, nor does recursive, history-carrying continuation 

constitute the defining analytical object across JAS designs. Socioduality should therefore 

complement rather than relabel advice-taking: WOA can quantify directional adjustment within 

some confirmed sociodual episodes or pathways, while episode/pathway analysis retains 

response orientation, prior history, continuation, repair, and other process information that WOA 

alone does not encode. 

2.6. Locating socioduality within prior theory 

Construct development requires a specified analytical object, clear boundaries, relations to 

prior theory, and empirical implications (Suddaby, 2010). Socioduality organises established 

insights about sequence, feedback, reciprocity, situated action, and process around one bounded 

object: the observable, history-sensitive relational sequence through which successive human 

and AI moves are formed in relation to prior exchange and represented empirically as confirmed 

episodes and linked pathways. 

Prior literature can relate to this construct in different ways. Some traditions provide 

intellectual foundations, such as sequence organisation, feedback, situated action, and process 

theory. Other studies contain component-level overlaps because they observe revision, reciprocal 

influence, uptake, or changing contributions while explaining a different focal phenomenon. Still 
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others define domain-specific processes, such as reciprocal learning or mutual adaptation, that 

may instantiate particular pathway patterns. These relationships should not be treated as 

equivalent forms of conceptual competition. 

The relevant redundancy test is demanding: an existing construct or established theoretical 

integration would make socioduality unnecessary if it captured substantially the same analytical 

object, boundary conditions, identification rules, and empirical implications with equal or greater 

parsimony. Process theory, sequential interaction analysis, and advice-taking methods can 

unquestionably be combined to analyse much of the same data. The construct claim is that their 

component availability is not equivalent to an established, common identification architecture for 

reciprocal response-conditioned episodes and pathways. 

3. Defining Socioduality 

3.1. Rationale for the term 

The term socioduality combines socio-, indicating relational production, with duality, 

indicating two analytically distinguishable poles within the focal process. The prefix does not 

restrict the construct to conventional social relationships between human individuals. It indicates 

that the developing moves are produced relationally rather than being treated as fixed 

contributions that exist independently of the interaction. Duality does not imply equal power, 

identical capacities, metaphysical symmetry, or moral equivalence. It refers to the presence of 

two distinguishable parties whose successive moves are conditionally connected. 

The use of duality also requires distinction from Giddens’s (1984) “duality of structure.” In 

structuration theory, duality refers to structure as both medium and outcome of recursively 

organised social practices. Socioduality does not adopt that meaning or claim continuity with 

structuration theory. Here, duality denotes the two analytically distinguishable poles whose 

successive moves are conditionally connected within the focal interaction. The terminological 

overlap is therefore acknowledged explicitly while the theoretical objects remain different. The 

label is likewise not used as a synonym for macrostructural uses of “social dualism”; the present 

construct refers to a bounded sequential relational process. 

A party may be an individual, a group, a team, a board, an organisation, a role, a 

technological system, or another analytically distinguishable decision unit. Treating an AI 
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system as a party is an analytical decision, not an attribution of consciousness, legal personhood, 

or moral responsibility. The concept identifies the position from which an observable move is 

generated within the sequence. 

3.2. Definition 

Socioduality is a sequential, reciprocal, and history-carrying relational process between two 

distinguishable parties in which a response from one party becomes part of the observable 

conditions under which the other party’s subsequent contribution, judgement, decision, or action 

is formed. The analytical object is the conditionally connected relational sequence—represented 

empirically as a confirmed episode and, when linked continuation is established, as a sociodual 

pathway—rather than the endpoint alone. 

The definition contains four linked elements. First, the parties must be distinguishable. 

Second, the process must unfold sequentially. Third, the relation must be reciprocal in the 

minimal sense that an observable move by one party conditions a response from the other and 

that response, in turn, enters the observable formation of the first party’s subsequent move. 

Fourth, the process is history-carrying: once an exchange has occurred, subsequent moves arise 

under conditions that include the available interaction history as well as any new contextual 

inputs. At the minimum episode level, history-carrying is instantiated in the limited sense that B₁ 

becomes part of the conditions under which A₂ is formed; in longer pathways, earlier 

accumulated history may also remain consequential beyond the immediately preceding response. 

Substantive change is not required. A later move may adopt, reject, retain, revise, verify, 

redirect, or terminate in relation to the preceding response. Material or substantive contribution 

re-formation is therefore treated as an important process property, not as the constitutive 

definition of socioduality. 

3.3. Unit of analysis 

The empirical architecture is nested rather than singular. Socioduality should not be assigned 

automatically to an entire conversation, session, or task merely because one reciprocal episode 

occurs within it. Four levels should be distinguished: 

• Move: one observable contribution, response, judgement, decision, action, or explicitly 

recorded termination produced by one party. 
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• Sociodual episode: the minimum confirmed A₁ → B₁ → A₂ configuration in which B₁ is 

responsive to A₁ and there is sufficient evidence that B₁ entered the formation of A₂. 

• Sociodual pathway: the maximal uninterrupted chain of two or more overlapping confirmed 

episodes, for example A₁ → B₁ → A₂ followed by B₁ → A₂ → B₂. 

• Interaction/session container: the broader recorded conversation, task, meeting, or workflow 

within which zero, one, or multiple sociodual episodes or pathways may occur. 

This nesting prevents episode-level evidence from being inflated into a session-level label. If 

only one three-move segment in a long interaction satisfies the evidentiary criteria, it is coded as 

a confirmed sociodual episode, not as a sociodual pathway. A pathway is established only when 

at least one further overlapping candidate episode is confirmed; indeterminate or non-sociodual 

candidates break the chain and are not bridged by topic continuity or background history. 

Pathway length, density, continuity, and interruption can then be studied as properties rather than 

assumed from the existence of a session. 

The analytical object remains the relational sequence—represented as a confirmed episode 

or, when linked episodes are present, a sociodual pathway—rather than either party or the 

endpoint state alone. Endpoint state refers here to the terminal observable state of the focal task, 

episode, or bounded pathway, such as a final judgement. Downstream outcome refers to later 

variables assessed after process characterisation, such as accuracy, robustness, reproducibility, 

burden, or oversight. Keeping these terms separate prevents the word outcome from conflating 

where a process ended with what consequences followed from it. 

3.4. Necessary conditions 

Three conditions are necessary for confirming a sociodual episode: 

• Two distinguishable parties: the researcher can identify the two poles producing the focal 

moves. 

• Response contingency: B₁ is produced in relation to A₁ rather than independently, merely in 

parallel, or according to a fixed response that A₁ cannot alter. 

• Return contingency: the available evidence supports the claim that B₁ entered the formation 

of A₂—that A₂ presupposed or advanced a state established or altered by B₁. Continuation of 
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a broader task topic, temporal proximity, or a fresh initiation prompted by new contextual 

input does not by itself satisfy this requirement. 

These conditions establish whether an episode is confirmed; they should be assessed before 

coding what kind of response occurred. Sequentiality is instantiated by the ordered A₁ → B₁ → 

A₂ candidate structure, and minimum history-carrying by the return-contingency requirement; 

they therefore do not operate as additional independent episode-confirmation gates. Labels such 

as acceptance, rejection, reaffirmation, revision, verification-seeking, redirection, or termination 

are response orientations within an already confirmed episode. They do not, by themselves, 

prove that relational contingency existed. Substantive change in content, criteria, strategy, 

judgement, or action is likewise not required. When an outcome-relevant change is observable, it 

can be coded separately as substantive contribution re-formation. Scripted or rule-based 

interaction is not excluded merely because it is rule-based, but a fixed alternation that cannot be 

altered by the preceding focal move fails the contingency test. In sustained human–AI dialogue, 

response contingency may often be readily supported because the AI response is generated in 

relation to the immediately preceding human move; the more discriminating evidentiary burden 

may therefore fall on return contingency. Retaining both requirements preserves the reciprocal 

architecture and permits either direction to be coded as absent or insufficient where the record 

warrants it. 

3.5. Minimum sociodual episode and pathway extension 

The minimum sequence capable of confirming a sociodual episode is: 

A₁ → B₁ → A₂ 

The three-position form is an established structural precedent rather than the contribution 

itself. Here, A₁ → B₁ → A₂ is the minimum evidentiary configuration for testing response and 

return contingency. A₂ may be a judgement, decision, acceptance, rejection, reaffirmation, 

revision, verification request, observable action, or observable termination. If B₂ is then formed 

in relation to A₂, the overlapping B₁ → A₂ → B₂ sequence becomes a further candidate episode; 

when confirmed, linked episodes establish a sociodual pathway. Longer pathways are therefore 

built from connected evidence-bearing episodes rather than by labelling an entire session 

sociodual by default. 
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3.6. Episode confirmation versus response orientation 

Temporal succession is not equivalent to episode confirmation. The primary identification 

question is whether the two relational links required for the episode are supported: B₁ must be 

responsive to A₁, and B₁ must enter the observable formation of A₂. Only after this evidentiary 

decision should A₂ be coded for response orientation. Acceptance, rejection, reaffirmation, 

revision, verification-seeking, redirection, or termination describe what occurred within the 

confirmed episode; they are not exhaustive proof that an episode exists. An unchanged endpoint 

state is therefore compatible with a confirmed episode when the record explicitly shows that B₁ 

was considered and rejected or used in reaffirmation. By contrast, an identical A₁ and A₂ with no 

evidence linking B₁ to A₂ remains indeterminate in passive data. Controlled designs can 

manipulate B₁, preserve pre/post judgements, elicit reasons or verification behaviour, and collect 

supplementary traces to test causal sensitivity without making hidden cognition part of the 

construct. 

3.7. Exclusion and indeterminate cases 

Not every recorded two-party sequence qualifies as a confirmed sociodual episode. Clear 

non-cases include one-way transmission with no subsequent observable move by the receiving 

party; independently generated human and AI outputs later combined by a researcher or third 

party; B₁ outputs generated independently of A₁; and A₂ moves known by design to be 

precommitted or generated independently of B₁. A fixed or scripted alternation is non-sociodual 

when the preceding focal move cannot alter the formation of the next move. A record containing 

A₁, B₁, and A₂ timestamps is therefore insufficient unless both relational contingencies are 

supported. 

A second category is indeterminate evidence rather than a positive or negative case. In 

passive logs, for example, an unchanged A₂ = A₁ with no explicit reference, revision trace, 

verification behaviour, or other evidence may not reveal whether B₁ was considered, ignored, or 

merely seen. Such cases should be coded as indeterminate and excluded from confirmed pathway 

comparisons unless a stronger evidentiary regime resolves the ambiguity. Indeterminacy is a 

property of the evidence, not proof that the process is absent or present. Mere record cessation 

after B₁ is also not an A₂ termination move. Termination counts as A₂ only when an observable 

decision or action to terminate is recorded and its relation to B₁ is supported. Likewise, the 
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absence of a further linked confirmed episode does not by itself establish termination; a 

confirmed episode with no further linked episode in the available record is simply unextended in 

that record unless an observable termination move is present. Finally, confirmation of one 

episode within a long session does not confirm the whole session; coding remains bounded to the 

episode or to linked episodes that form a pathway. 

3.8. Scope conditions 

Socioduality does not require equal influence, successful coordination, conscious intention, 

durable learning, substantive revision, a positive endpoint state, or continuous interaction. A 

party may accept, reject, retain, verify, misinterpret, resist, redirect, or amplify the other party’s 

response. The process may be asymmetric, conflictual, interrupted, highly constrained, 

observably terminated, or harmful. External information, institutional constraints, new 

documents, changed objectives, and other current conditions may also enter the sequence; 

socioduality is relationally dyadic but contextually open. External contextual inputs may affect a 

dyadic episode without becoming a third focal party, but an independently acting third party 

whose contribution itself functions as a focal interactional move makes that segment triadic 

rather than merely contextually open. The present article specifies and evaluates the construct 

only for human–AI dyads. AI–AI and other non-human dyads are outside the present claim 

rather than automatically included or excluded by the generic party definition. Likewise, 

genuinely triadic or network interaction is outside the current analytical architecture. Scope 

eligibility should therefore be assessed before evidentiary classification: structures outside the 

present human–AI dyadic scope are not classified as confirmed, non-sociodual, or indeterminate 

under this specification. If a team, board, or organisation is treated as one party in later 

applications, its internal multi-actor dynamics must be analytically bracketed rather than silently 

collapsed into the dyadic process. Broader portability requires separate theorisation and 

evidence. 

4. The Socioduality Process Model 

4.1. Observable sequence 

As shown in Figure 1, the model represents a sequence of moves from which sociodual 

episodes and pathways may be identified. A₁ → B₁ → A₂ is the minimum confirmed episode 
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when both relational contingencies are supported. If B₂ is responsive to A₂, B₁ → A₂ → B₂ 

becomes a candidate overlapping episode; when that further episode is confirmed, the two linked 

episodes establish a sociodual pathway. The arrows therefore indicate empirically supported 

relational conditioning, not chronology alone. 

Figure 1. The Socioduality Process Model 

 

Note. Arrows represent relational conditioning to be established empirically, not chronology alone. A 
confirmed episode requires both response contingency (A₁ → B₁) and return contingency (B₁ → A₂). 

Candidate sequences with insufficient evidence remain indeterminate and do not extend a pathway. Two 
or more overlapping confirmed episodes form a maximal uninterrupted sociodual pathway. Hₜ denotes the 
available interaction history and Xₜ current contextual inputs; endpoint states and downstream outcomes 

are analytically separate and cannot reconstruct the pathway. 
In human–AI interaction, the minimum episode can be written as human move₁ → AI 

response₁ → human move₂. The second human move is analytically important even when its 

endpoint value is unchanged, but its orientation should be coded only after the episode-level 

contingency has been established. If a substantive, outcome-relevant alteration relative to the 

same party’s preceding observable contribution or state occurs in content, criteria, strategy, 

judgement, or action, it can be coded separately as contribution re-formation. If the interaction 

continues and a further linked episode is confirmed, the two episodes establish a sociodual 

pathway. 

4.2. Interaction history and current conditions 

The observable chain shows order but does not imply that each move is produced only by 

the immediately preceding response. For analysis, two additional sources should be 
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distinguished: the accumulated interaction history available before a move and current conditions 

or new inputs introduced at that point. These distinctions are analytical aids rather than a 

predictive mathematical model. 

Interaction history may include earlier claims, corrections, commitments, errors, and task 

framings that remain consequential for later contributions. Current conditions may include a 

newly supplied document, changed objective, time constraint, institutional rule, or other input 

that was not generated by the preceding exchange. Separating these sources prevents every later 

change from being attributed automatically to the other party’s response. 

4.3. History-carrying but contextually open interaction 

Interaction history is structured rather than homogeneous. Recent responses may remain 

especially visible, while earlier elements may persist, weaken, be reinterpreted, or disappear. 

Socioduality therefore assumes history sensitivity, not perfect memory or equal weighting of all 

prior moves. 

New contextual conditions can redirect a pathway without becoming a third focal party. 

Human–AI socioduality is therefore analytically dyadic but contextually open: the two focal 

parties remain the source of the conditionally connected moves while documents, rules, 

objectives, interfaces, system constraints, or external events may alter the conditions under 

which those moves are formed. 

4.4. Non-determinism and relational conditioning 

The model does not imply that the same B₁ must always produce the same A₂. Parties may 

interpret the same response differently, attend to different elements, or face different current 

conditions. Socioduality therefore proposes relational conditioning rather than mechanical 

determination: prior exchange changes the conditions of subsequent contribution formation 

without uniquely determining what the next contribution must be. 

4.5. An open, history-carrying sequence 

The process should not be represented as a closed circle returning to an unchanged starting 

point. A₂ does not arise under the same conditions as A₁, and B₂ does not respond to the same 

input as B₁. Each move changes the history from which the next move is formed. The 
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appropriate visual logic is an open-ended, history-carrying sequence that may continue, pause, 

terminate, or be redirected. 

Socioduality does not treat interaction as a neutral channel connecting independent 
contributions. Interaction is the relational process through which successive 
contributions, judgements, decisions, and actions are formed in relation to what has 
already occurred. 

5. Conceptual Positioning and the Integrated Redundancy Test 

The preceding section establishes the main intellectual foundations, structural precedents, 

and direct neighbours. Table 1 summarises their conceptual status without repeating the full 

literature review. The central redundancy question is whether these traditions, separately or in an 

established integration, already provide the same bounded analytical object, episode/pathway 

units, evidentiary rules, and empirical programme. 

5.1. Why not process theory + JAS + sequential interaction analysis? 

A researcher can combine process-theoretic sequence preservation, sequential interaction 

coding, and JAS/advice-taking measures to analyse many of the same human–AI records. 

Socioduality’s construct claim is not that these component methods are unavailable elsewhere. It 

is that they do not, by themselves, establish one common process object with explicit 

episode/pathway units, a calibrated evidentiary architecture for contingency assessment, and a 

research programme centred on reciprocal response-conditioned pathway formation. 

This claim is falsifiable rather than rhetorical. An established integration that captures the 

same object and identification work with equal or greater parsimony would render a separate 

construct redundant. On the present specification, however, socioduality adds a stable analytical 

architecture: it fixes what counts as a candidate episode, what evidence confirms or rejects 

relational contingency, when uncertainty remains indeterminate, how confirmed episodes link 

into pathways, and why endpoint and downstream outcomes must remain analytically separate. 

Its distinctiveness should therefore be judged by comparative empirical use, not by label novelty. 
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Table 1. Conceptual distinctions 
Literature / concept Status in relation to 

socioduality 
Central analytical concern Relationship to socioduality 

Conversation analysis / 
sequence organisation and 
repair 

Intellectual foundation / 
component overlap 

Sequential organisation of 
social action, displayed 
understanding, and repair of 
interactional trouble 

Provides the closest technical 
precedent for response/return 
evidentiary logic through 
conditional relevance and the 
next-turn proof procedure. 
Socioduality does not claim 
these principles as novel; it 
adds explicit episode evidence 
states, maximal pathway 
reconstruction, and 
endpoint/pathway comparison 
within a bounded human–AI 
process object. 

Grounding / common ground Intellectual foundation / 
component overlap 

Moment-by-moment 
coordination of shared 
knowledge, assumptions, and 
mutual understanding 

Supports history-carrying 
coordination; socioduality 
does not require successful 
grounding or shared 
understanding and also 
includes rejection, failed 
grounding, conflict, error 
propagation, and termination. 

IRE/IRF three-move 
exchange 

Structural precedent / 
component overlap 

Initiation–Response–
Evaluation/Feedback patterns 
in classroom discourse 

Shows that three-move 
interaction units are 
established and not novel. 
Socioduality uses A₁ → B₁ → 
A₂ as a minimum evidentiary 
form for a response-
conditioned episode that may 
link into a pathway, not as a 
classroom-role exchange 
grammar. 

Judge–Advisor / advice-
taking 

Direct empirical neighbour / 
measurement precedent 

How a decision-maker uses 
advice; often measured as 
movement from an initial to a 
final judgement 

Directly overlaps with 
terminal H₁ → advice → H₂ 
cases and offers WOA as a 
useful measure. Reciprocal 
conditioning of both parties 
and recursive history-carrying 
pathway continuation are not 
defining requirements of the 
JAS paradigm. 

Cybernetics / feedback Intellectual foundation / 
component overlap 

Returned influence, feedback, 
regulation, and changing 
system states 

Provides the general logic of 
feedback; socioduality 
specifies an analytically 
dyadic, history-sensitive 
sequence in which uptake can 
take the form of acceptance, 
rejection, retention, revision, 
verification, or redirection. 
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Literature / concept Status in relation to 
socioduality 

Central analytical concern Relationship to socioduality 

Situated action Intellectual foundation Action as locally produced 
through unfolding 
circumstances rather than 
fixed plans alone 

Supports contextual and non-
deterministic process 
formation; it does not itself 
define the bounded sociodual 
episode/pathway architecture 
as the focal analytical object. 

Multi-turn interaction Empirical setting / structural 
overlap 

More than one exchange Creates a temporal setting in 
which socioduality may be 
observed; multiple turns alone 
are insufficient without 
evidence of relational uptake. 

Reciprocal learning Direct process neighbour / 
domain-specific process 

Mutual knowledge or 
capability change 

Shares iterative mutual 
influence but requires 
learning; socioduality also 
includes rejection, retention, 
temporary uptake, 
verification, termination, and 
other non-learning process 
forms. 

Mutual adaptation Direct process neighbour / 
domain-specific process 

Behavioural or strategic 
adjustment 

Shares history-sensitive 
interaction; adaptation is one 
possible pathway pattern 
rather than a defining 
condition of socioduality. 

Coactive design Adjacent normative 
framework 

Designing support for 
interdependent joint activity 

Prescribes conditions for 
effective interdependence 
rather than analysing how 
observable moves are formed 
across bounded episodes and 
pathways. 

Interaction-Centered 
Intelligence 

Direct conceptual neighbour Interaction trajectories, 
coordination, adaptive 
participation, and emergent 
intelligence 

Shares interaction as a 
primary unit and emphasises 
trajectories and coordination. 
Socioduality adds explicit 
episode-existence conditions, 
confirmed/non-
sociodual/indeterminate 
evidence states, maximal 
pathway reconstruction, and 
endpoint/pathway non-
equivalence without requiring 
emergent intelligence, 
creativity, successful co-
creation, or adaptation. 

Human–AI coevolution Adjacent macro-process Long-term systemic mutual 
influence 

Operates at a broader temporal 
and systemic scale; bounded 
sociodual pathways may 
contribute to but are not 
equivalent to coevolution. 
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Literature / concept Status in relation to 
socioduality 

Central analytical concern Relationship to socioduality 

Performance and synergy Complementary outcome-
level literature 

Quality of human, AI, and 
combined outcomes 

Provides endpoint measures 
that can be compared after 
pathways are characterised; it 
does not by itself reveal how 
the endpoint was relationally 
formed. 

Organisational path 
dependence 

Related process tradition / 
terminology requiring 
differentiation 

Self-reinforcing mechanisms, 
narrowing alternatives, and 
potential lock-in over time 

Shares the premise that history 
can matter, but socioduality 
does not require self-
reinforcement, restricted 
alternatives, or lock-in; 
“pathway” here denotes two 
or more linked confirmed 
episodes that preserve a 
relational sequence rather than 
organisational path 
dependence. 

 

Shared ancestry is therefore a foundation rather than a disqualification. The added value of 

socioduality lies in making relational process variation consistently identifiable and comparable 

through a single episode/pathway architecture that can be tested against alternative analytical 

integrations. 

6. Illustrative Applications 

Human–AI interaction is the focal domain of the present construct because prompts, 

responses, judgements, revisions, decisions, and contextual additions can often be preserved in 

chronological order. The example below is illustrative rather than confirmatory and is intended 

to show the analytical object without implying that every multi-turn exchange is equally 

informative. 

6.1. Human–AI judgement 

Consider a user or professional making an initial judgement H₁ and then presenting the case 

to a generative AI system. The AI produces AI₁ in relation to that initial move. H₂ is the human’s 

next observable move after encountering AI₁. H₂ may accept the recommendation, reject it, retain 

the original judgement while explicitly responding to the AI’s reasons, revise the decision, seek 

verification, redirect the task, take an observable action, or terminate the interaction. H₂ is 



 

22 

therefore analytically important even when H₂ and H₁ share the same endpoint value. If the 

interaction continues, H₂ may then become part of the conditions under which AI₂ is produced. 

In numerical advice-taking tasks, established JAS measures can be retained within this 

analysis. WOA can quantify how far H₂ moves from H₁ toward AI₁ and therefore provides useful 

information about directional advice utilisation. Socioduality does not replace that measure. It 

adds information that WOA alone does not necessarily preserve: for example, an unchanged 

numerical H₂ can yield WOA = 0 whether the record shows explicit consideration and rejection 

of AI₁ or provides no observable uptake at all. The first case is a confirmed response orientation; 

the second may remain indeterminate in passive data. Combining established advice-taking 

metrics with episode/pathway coding is therefore preferable to treating them as competing 

approaches. 

A correct or unchanged final judgement can conceal sharply different confirmed pathways: 

AI correction of a human omission, human correction of an AI error, explicit rejection followed 

by reaffirmation, verification before acceptance, progressive mutual refinement, or late repair 

after error propagation. These are not interchangeable process records simply because their 

endpoints coincide. Socioduality preserves the interactional history, response orientations, repair 

and verification events, and asymmetries through which the endpoint was reached, and then 

permits researchers to test what those pathway differences subsequently predict. 

6.2. Boundary illustrations: non-case and indeterminate case 

A simple non-case is an evaluation in which a human and an AI independently rate the same 

case and a researcher later averages the two ratings. There are two contributors and a joint 

endpoint, but neither contribution is formed in response to the other; the arrangement therefore 

lacks the reciprocal sequence required for socioduality. Likewise, a pre-scripted alternating 

interface in which each next output is fixed regardless of the preceding response is not sociodual 

merely because it contains multiple turns. 

An indeterminate case is different. Suppose H₁ records a judgement, AI₁ is presented, and H₂ 

repeats the same judgement, but a passive log contains no explanation or behavioural trace 

showing whether AI₁ was considered. The sequence has the right temporal form but insufficient 

evidence of relational uptake. It should remain unclassified rather than being counted 
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automatically as either socioduality or no socioduality. A controlled design could later resolve 

some such cases by manipulating AI₁ and preserving observable response evidence. 

A structurally multi-turn non-case can also be designed deliberately. Suppose a human 

provides A₁, the AI generates a responsive B₁, but the human’s A₂ was precommitted before B₁ 

was shown and is submitted unchanged by instruction regardless of B₁. The record contains three 

turns and B₁ genuinely responds to A₁, yet the return contingency fails: A₂ was not formed in 

relation to B₁. The episode is therefore non-sociodual. 

Finally, consider a twenty-turn session in which only turns 7–9 provide evidence for both 

required relational links. Those three moves constitute one confirmed sociodual episode. The 

entire twenty-turn session should not be labelled sociodual merely because it contains that 

episode. If later moves complete additional linked episodes, those episodes can be aggregated 

into a pathway and analysed for continuation, interruption, density, or recursive depth. 

7. Theoretical Propositions 

The propositions translate the construct into three testable consequences. Proposition 1 

addresses history-conditioned formation beyond the minimum history-carrying required for 

episode confirmation. Proposition 2 links early confirmed response orientations to subsequent 

pathway development. Proposition 3 tests whether specified differences in pathway composition 

predict robustness among endpoint-equivalent cases. All three build on the pathway-

irreducibility principle: endpoint information does not reconstruct the relational sequence that 

produced it. 

Pathway-irreducibility principle. An endpoint state identifies where a bounded process 

ended but cannot reconstruct the sequence of response orientations, corrections, rejections, 

verifications, repairs, continuations, or other relational events through which that state was 

produced. Confirmed sociodual episodes and pathways are therefore empirical objects in their 

own right; downstream consequences are a subsequent question, not the source of their 

existence. 
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7.1. History-conditioned subsequent formation 

Within sociodual pathways, accumulated interaction history may contribute information 

about the next observable move beyond the immediately preceding response and current 

conditions. This stronger history-sensitivity implication can be tested by holding the focal 

response and current task conditions constant or closely matched while varying the accessible 

prior history—for example, histories of accurate versus inaccurate AI advice, prior correction, 

repeated disagreement, verification, or successful versus failed repair. The prediction concerns 

systematic differences in observable response orientation or subsequent moves, not an 

assumption that every individual will react differently. 

Proposition 1. Within sociodual pathways, holding the focal response and current 
conditions constant or closely matched, differences in accessible prior interaction history 
will be associated with systematic differences in the distribution of subsequent observable 
response orientations or moves. 

7.2. Early episode orientation and subsequent pathway divergence 

Once an episode is confirmed, different early response orientations may alter whether linked 

continuation occurs and, where it does, what kinds of later configurations become possible or 

likely. To avoid a definitional result, this claim concerns early episodes that do not themselves 

observably terminate the interaction. For example, verification-seeking may open a sequence of 

evidence checks, whereas rejection, reaffirmation, or redirection may produce different 

continuation structures even when starting conditions and immediate endpoint values are 

comparable. This is a process-to-process claim: it concerns how early episode organisation 

relates to subsequent continuation and pathway development, not whether one pathway is better. 

Proposition 2. Under comparable starting human–AI–task configurations, and among early 
confirmed episodes that do not themselves observably terminate the interaction, differences 
in response orientation will be associated with systematic differences in subsequent 
continuation structure, including whether a linked sociodual pathway forms and, if so, its 
verification, repair, redirection, reaffirmation, or other configuration. 

7.3. Endpoint-state equivalence and hidden robustness 

A downstream implication arises when endpoint states are identical. The relevant predictor 

is not pathway difference in the abstract but pathway composition: whether the endpoint was 
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reached through confirmed verification, correction, repair, reaffirmation, rejection, unexamined 

acceptance, compensating error, or combinations of these episode orientations and re-formation 

events. Equivalent endpoint states do not establish equivalent pathways; the additional empirical 

question is whether these specified configurations predict robustness when the task is repeated, 

perturbed, or exposed to new error. 

Proposition 3. Among sociodual pathways with equivalent endpoint performance, 
differences in pathway composition—particularly the presence and configuration of 
confirmed verification, correction, repair, unexamined acceptance, and compensating-error 
episodes—will predict differences in downstream robustness under repetition, perturbation, 
or error introduction. 

8. Studying Socioduality Empirically 

8.1. Nested analytical units and data structure 

Empirical research should preserve time order while distinguishing the coding unit from the 

data container. Scope eligibility is assessed first: the present specification applies to focal 

human–AI dyads, while genuinely triadic or network segments remain outside the current 

classification architecture. Within an eligible dyad, the minimum coding unit is the candidate 

three-move episode A₁ → B₁ → A₂. It is confirmed only when B₁ is responsive to A₁ and the 

available evidence supports the claim that B₁ entered the formation of A₂. Two or more 

overlapping confirmed episodes form a maximal uninterrupted pathway; a longer conversation, 

task, or session is the container and may contain zero, one, or multiple confirmed pathways. 

Suitable data may include conversation records, prompt–output logs, document revisions, time-

stamped judgements or decisions, action records, negotiation transcripts, and controlled 

experimental records. Reporting should state the number of candidate episodes, confirmed 

episodes, non-sociodual episodes, indeterminate episodes, out-of-scope segments where relevant, 

and how confirmed episodes were linked into pathways. 

Retrospective statements such as “the AI influenced me” may be useful but are insufficient 

on their own. The strongest evidence allows researchers to compare what preceded the response, 

what the response introduced, and how the following move related to it. Full access to internal 

cognition is neither required nor presumed. Claims should remain at the level supported by 
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observable traces: an internal belief change should not be inferred unless it is expressed in a 

relevant observable move. 

8.2. Episode identification and response orientation 

Episode identification and response-orientation coding should occur in that order. First, the 

researcher evaluates whether the required response and return contingencies are sufficiently 

supported to classify an in-scope candidate episode as confirmed, non-sociodual, or 

indeterminate. Only confirmed episodes are then coded for orientation such as 

acceptance/adoption, rejection, reaffirmation, revision, verification-seeking, redirection, or 

observable termination. Response-orientation codes are not necessarily mutually exclusive when 

the record supports more than one function; for example, rejection may co-occur with 

reaffirmation, verification with adoption, or rejection with observable termination. These 

categories describe process content; they do not create evidence of contingency merely because 

an A₂ action can be assigned a label. Continuation status should be coded separately from 

response orientation. A confirmed episode is extended only when a further linked confirmed 

episode is established. If no further linked episode is observed, the episode is coded as 

unextended in the available record, not as terminated. Observable termination is reserved for a 

recorded termination decision or action whose relation to the preceding response is supported. 

Established advice-taking measures can complement this second-stage coding. In numerical JAS 

tasks, WOA quantifies directional movement from the initial judgement toward advice, but an 

unchanged numerical judgement can represent explicit rejection, reaffirmation, or an 

indeterminate silent case depending on the evidence. WOA is therefore a useful within-episode 

measure, not an episode-identification rule. 

8.3. Evidentiary regimes: observational and experimental 

Claims about relational contingency should be calibrated to the evidentiary regime rather 

than treated as equally observable in all datasets. In an observational or log regime, researchers 

rely on naturally occurring traces such as explicit references, revisions, response orientations, 

source use, and temporal records. These data can strongly support relational links when the 

relation is visible, but silent cases may remain indeterminate. In a controlled experimental 

regime, researchers can randomise exposure to B₁ or manipulate its content, correctness, 
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framing, or strength while preserving comparable starting conditions; they can also collect 

pre/post judgements, elicited justifications, verification choices, or other observable actions. 

Such designs can test causal sensitivity to B₁ without claiming direct observation of internal 

cognition. Additional behavioural or telemetry channels may strengthen the evidentiary record, 

but their role should be specified explicitly and claims should remain limited to what those 

channels make observable. 

For record-based coding, “observable” is relative to the assigned data channel rather than to 

everything that may have occurred outside it. Future studies may enlarge the evidentiary channel 

through screen recording, video, direct behavioural observation, interface logs, think-aloud 

protocols, or post-task self-report. These channels should retain their distinct epistemic status: an 

explicit move in a transcript, an observed behavioural termination, and a later self-report about 

why the interaction ended are different forms of evidence and should not be collapsed into one 

another. 

8.4. Substantive contribution re-formation and causal evidence 

Material or substantive contribution re-formation should be coded as a process property 

rather than a condition for identifying socioduality. It occurs when a prior response is associated 

with an observable, outcome-relevant alteration in the same party’s subsequent contribution or 

observable state relative to that party’s preceding contribution or state, including content, 

problem framing, decision criteria, evidence use, option set, reasoning strategy, recommendation, 

judgement, or action. Mere consideration, acceptance, rejection, reaffirmation, verification, or 

termination does not by itself establish substantive re-formation; any of these orientations may 

co-occur with re-formation only when an outcome-relevant alteration is separately observable. 

Lexical polishing, formatting, or paraphrase without functional change should not be coded as 

substantive re-formation. Small changes can nevertheless be material when they alter an 

outcome-relevant parameter. Causal attribution should be calibrated to the design: controlled 

experiments can manipulate B₁ while preserving comparable conditions, whereas observational 

data rely more heavily on explicit references, source tracing, revision histories, matched 

sequences, or other naturally occurring evidence. The counterfactual question—whether a 

meaningfully different B₁ would have altered A₂ or another observable response orientation—is 

therefore a stronger causal test, not a definitional threshold. 
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8.5. History and current conditions 

Researchers should separate prior interaction history from new contextual inputs. A later 

move may be formed in relation to the other party’s response, a newly supplied document, a 

changed objective, or a combination of these influences. Recording current contextual inputs 

prevents every later move from being attributed automatically to the dyadic exchange. Longer 

sequences can also reveal whether earlier elements persist, weaken, reappear, or alter how the 

most recent response is interpreted or taken up. 

8.6. Process, endpoint state, and downstream outcomes 

Sociodual analysis begins with confirmed episodes and pathways rather than using an 

endpoint state to infer the process retrospectively. The endpoint state is the terminal observable 

state of the focal task, confirmed episode, or bounded pathway, such as a final judgement; 

downstream outcomes are later variables such as accuracy under repetition, robustness, 

reproducibility, oversight, burden, or governance consequences. The first empirical product is 

therefore episode and pathway characterisation itself. Researchers may then test downstream 

associations as a second analytical layer. Failure to find such associations would not erase 

confirmed process differences; it would show that those differences were not consequential for 

the particular downstream outcome under the studied conditions. The empirical identification 

architecture is summarised in Table 2. 

Table 2. Initial empirical identification framework 
Analytical task Guiding question Possible evidence 
Establish scope and data container Is the focal structure within the present 

human–AI dyadic scope, and what larger 
conversation, task, session, or workflow 
is being sampled? 

Identify the focal human–AI dyad and 
recorded container boundaries. 
Genuinely triadic or network segments 
are outside current evidentiary 
classification rather than non-sociodual 
or indeterminate. 

Identify candidate episodes Where do alternating three-move 
sequences A₁ → B₁ → A₂ occur? 

Time-stamped logs, transcripts, 
judgement records, action records, 
revision histories. 

Test response contingency Was B₁ formed in relation to A₁ rather 
than independently or by an invariant 
script? 

Content-contingent response, 
experimental design, system trace, or 
other evidence linking A₁ to B₁. 
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Analytical task Guiding question Possible evidence 
Test return contingency Did B₁ enter the observable formation of 

A₂? 
Explicit reference, designed 
manipulation, revision/source trace, 
justification, verification behaviour, or 
other evidence appropriate to the data 
regime. 

Assign evidentiary status Is the candidate episode confirmed, non-
sociodual, or indeterminate? 

Confirmed when both contingencies are 
supported; non-sociodual when a 
required contingency is shown absent; 
indeterminate when evidence is 
insufficient. 

Code response orientation Within confirmed episodes, what did A₂ 
do in relation to B₁? 

Acceptance/adoption, rejection, 
reaffirmation, revision, verification-
seeking, redirection, observable 
termination, or domain-specific 
orientation. 

Code post-confirmation properties Did substantive re-formation occur, and 
what is the continuation status of the 
confirmed episode? 

Outcome-relevant alteration relative to 
the same party’s preceding observable 
contribution or state; separately code 
unextended in the available record, 
extended through a further linked 
confirmed episode, or observable 
termination. 

Link episodes into pathways Which maximal uninterrupted chains of 
two or more overlapping confirmed 
episodes form pathways? 

Overlapping episodes such as A₁–B₁–A₂ 
and B₁–A₂–B₂; indeterminate or non-
sociodual candidates break the chain and 
are not bridged by topic continuity or 
background history. A single confirmed 
episode is not by itself a sociodual 
pathway. 

Separate current contextual inputs What new information or conditions 
entered outside the dyadic history? 

New document, rule, objective, 
constraint, interface condition, third-
party information, or contextual event. 

Separate endpoint state and downstream 
outcomes 

Where did the focal process end, and 
what later consequences are tested? 

Endpoint state such as final judgement; 
downstream outcomes such as 
robustness, repeated-task accuracy, 
reproducibility, oversight, burden, or 
governance consequences. 

 

The empirical programme is deliberately staged rather than reduced to a universal scale or 

fixed typology. Researchers first identify and compare confirmed episodes and pathways, then 

establish human-coder reliability and construct validity, and subsequently test when pathway 

variation explains endpoint or downstream differences such as robustness, oversight, burden, 

repair, agency, or governance consequences. 
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8.7. Operational calibration of the frozen identification protocol 

To test the operational tractability of the proposed identification architecture, a frozen 

construct specification and frozen operational coding protocol were applied to three previously 

unseen natural human–AI conversation records. The calibration did not estimate prevalence or 

construct validity; it tested whether the frozen identification protocol could be applied 

consistently across heterogeneous natural records without adding new construct rules during 

execution. Table 3 summarises two separately executed model-based evaluator series across all 

three records. 

The records deliberately placed different demands on the procedure: an extended music-

creation and release workflow, a multimodal cover-image generation interaction containing 

refusals and technical failures, and a 97-page website-construction interaction containing 

uploads, code artifacts, interface pastes, external platform messages, repeated repairs, and long 

active task states. The same frozen identification protocol was applied unchanged across all three 

cases. 

Table 3. Cross-evaluator operational calibration summary 
Case Evaluator Moves / candidates Boundaries 

S / A / I 
Episodes 
C / N / I 

Pathways 

V1 ChatGPT 191 / 189 180 / 3 / 7 170 / 6 / 13 9 
V1 Claude 192 / 188 171 / 0 / 19 152 / 0 / 36 14 
V2 ChatGPT 31 / 27 27 / 0 / 2 23 / 0 / 4 3 
V2 Claude 31 / 27 25 / 0 / 4 20 / 0 / 7 3 
V3 ChatGPT 286 / 284 277 / 2 / 6 268 / 4 / 12 8 
V3 Claude 286 / 284 272 / 1 / 12 258 / 2 / 24 12 

Note. S = Supported; A = Absent; I = Insufficient; C = Confirmed; N = Non-sociodual. V1 differed by one local 
multimodal unitisation decision. V2 and V3 matched exactly on move and candidate counts. Remaining differences were 

concentrated in contingency assessment and pathway reconstruction. 
Calibration showed that the core architecture was operationally tractable across 

heterogeneous natural records, including records containing refusals, technical failures, errors, 

off-target outputs, and multimodal material. Episode-status and pathway reconstruction remained 

governed by the frozen protocol. V2 and V3 produced exact agreement on move and candidate 

counts across evaluators, while V1 exposed a single local multimodal unitisation edge case rather 

than competing reconstructions of the interaction. 
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Residual disagreement was concentrated rather than diffuse. The recurrent judgment-

sensitive area was return-contingency assessment at stage transitions. Additional friction was 

local to interleaved/multimodal source formats and to a small number of secondary orientation 

labels. These issues were handled within the frozen protocol without altering the construct 

definition or primary episode rule. Calibration therefore supports the operational coherence of 

the frozen architecture with limited edge-case ambiguity; across these executions, no recurring 

issue necessitated modification of the construct definition or primary coding rules. 

9. Research Agenda 

The research agenda should remain focused on questions that follow directly from the 

construct rather than treating every form of human–AI interaction as a socioduality problem. The 

central task is not merely to identify whether responses occurred or whether a final decision 

changed, but to compare how subsequent moves were formed in relation to prior exchange and 

how different pathways unfolded. 

9.1. Establishing human-coder reliability and empirical validity 

The frozen protocol has passed an initial model-based operational calibration, but formal 

human-coder reliability and empirical construct validation remain outstanding. The next priority 

is therefore to test whether trained independent human coders can reproduce episode 

identification and pathway reconstruction across domains and data channels. Reliability testing 

should distinguish primary evidentiary disagreements from their downstream effects on episode 

and pathway characterisation. A second priority is construct validity: studies should test whether 

the episode/pathway architecture is empirically discriminable from simpler indicators such as 

turn count, topic continuity, advice uptake, response magnitude, or final-state change, and 

whether pathway distinctions predict theoretically specified outcomes when such predictions are 

made. A planned TÜBİTAK 1001 research project is intended as one setting for this empirical 

programme. Established advice-taking measures such as WOA can complement, rather than 

substitute for, episode/pathway coding. Response orientation and substantive contribution re-

formation should remain post-confirmation properties rather than evidence used to manufacture 

episode existence. 
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9.2. Comparing episode composition and pathway development 

Once episodes can be identified reliably, studies can compare how different early response 

orientations are associated with later pathway development: continuation versus termination, 

verification cascades, repair, repeated disagreement, redirection, reaffirmation, or other pathway 

configurations. The first question is process-internal: how does early episode organisation relate 

to later pathway structure? Such work can test Proposition 2 without requiring a downstream 

performance difference. A second stage can then test whether pathway differences are associated 

with endpoint states or downstream outcomes such as accuracy, reproducibility, robustness, 

oversight, or burden. 

9.3. Tracing information and error 

Future studies should trace how correct information, errors, uncertainty, and assumptions 

travel across turns. Important questions include where an error first appeared, whether the other 

party detected it, whether a correction persisted, and whether a small distortion was amplified 

through reciprocal updating. 

9.4. Examining history and context 

The same immediate response may be processed differently under different histories. 

Research should examine which earlier elements remain active, how histories of trust or error 

affect later interpretation, and how newly introduced contextual inputs redirect an established 

interaction pathway. 

9.5. Asymmetry, agency, and responsibility 

Human and AI parties are analytically distinguishable but not ontologically equivalent. 

Studies should examine differences in access to history, capacity to interpret context, formal 

authority, and responsibility. A central governance question is whether nominal human approval 

reflects meaningful evaluation after the human’s judgement has already been reshaped through 

prior AI responses. 
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9.6. Scope beyond human–AI interaction 

Broader portability should remain a secondary research question. Applications beyond 

human–AI interaction should be considered only where a comparable process of reciprocal, 

response-conditioned move formation can be demonstrated and where pathway variation 

performs comparable analytical or explanatory work. The present article does not treat general 

interpersonal or institutional interaction as already established instances of the construct. 

The socioduality research agenda places the relational process first. It asks what 
happened between the parties, how successive moves were formed in relation to prior 
exchange, and how confirmed episodes and pathways differ even when endpoints do not. 
Only after the episode or pathway has been characterised does it ask whether those 
process differences also help explain outcome variation, robustness, agency, burden, 
repair, governance, or other consequences. 

10. Discussion and Conclusion 

10.1. Theoretical contribution 

Socioduality establishes a bounded process-level analytical object for human–AI interaction: 

the conditionally connected relational sequence through which successive observable moves are 

formed in relation to prior exchange. Its contribution is the integration of nested units, two 

explicit contingency tests, evidentiary states, pathway continuity, and the separation of process 

characterisation from endpoint states and downstream outcomes. This architecture makes 

construct existence operationally inspectable before response orientation or substantive 

contribution re-formation is coded. 

The construct is grounded in established traditions without collapsing into any one of them. 

Process theory, sequence analysis, grounding and repair, feedback, IRF/IRE, JAS/advice-taking, 

reciprocal learning, mutual adaptation, and related human–AI frameworks supply intellectual 

ancestry and methodological resources. Socioduality contributes the integrated episode/pathway 

object that these traditions illuminate from different directions: a common unit and evidence 

architecture for identifying reciprocal, history-carrying formation across human–AI interaction. 

Its distinctiveness is therefore substantive and testable rather than dependent on terminological 

novelty. 
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10.2. Pathway irreducibility, endpoint-state equivalence, and process difference 

Pathway irreducibility is central to this contribution and is informational before it is 

predictive. Endpoint-state information is a many-to-one compression of the relational process 

record: different confirmed pathways can terminate in the same observable state, so the endpoint 

cannot uniquely reconstruct which pathway occurred once sequence information is discarded. 

This remains true whether or not those pathways later differ in performance or robustness. The 

WOA = 0 illustration makes the point concretely: explicit rejection after considering advice and 

an unchanged judgement with no observable uptake can produce the same numerical endpoint 

while representing different evidentiary process states. Human–AI interactions can likewise 

reach the same judgement through different confirmed pathways involving acceptance, rejection, 

verification, correction, repair, reaffirmation, error propagation, or redirection. 

This distinction prevents a common compression of human–AI interaction into a start state 

and an end state. A favourable endpoint state can emerge from a pathway that is prolonged, 

conflictual, error-laden, verification-intensive, or uneven in burden; an unfavourable endpoint 

can follow a comparatively careful pathway. These possibilities do not create new “process 

quality” and “outcome quality” constructs within socioduality. They show why neither can be 

inferred from the other and why the pathway supports questions that disappear when only 

terminal state is retained. 

This distinction also cautions against interpreting the final presence of a human as sufficient 

evidence of meaningful oversight. A human may formally approve an outcome after earlier AI 

responses have redirected the judgement process; alternatively, the human may explicitly 

consider and reject the AI while retaining the original decision. Conversely, AI influence does 

not automatically imply passivity. Process-sensitive governance therefore requires evidence 

about how the decision was formed, not only who formally signed it or whether the final answer 

changed. 

10.3. Initial domain and broader portability 

Human–AI interaction is the bounded domain of the present theorisation because prompts, 

responses, judgements, revisions, verification requests, decisions, and some resulting actions can 

often be observed directly or preserved chronologically. The current construct specification does 
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not classify AI–AI dyads, non-human dyads, or genuinely triadic/network interaction. Potential 

portability to those settings, or to broader interpersonal and institutional contexts, requires 

separate theoretical and empirical examination rather than inference from the generic party 

definition. 

10.4. Limitations 

Three limitations define the present evidentiary boundary without weakening the construct 

claim. First, the calibration establishes operational tractability rather than construct validity, 

prevalence, predictive validity, or formal human inter-rater reliability; those require trained 

human coders and independent empirical tests. Second, residual coding discretion is 

concentrated at some return-contingency boundaries and a small number of multimodal or 

interleaved source-format cases, while the closed orientation vocabulary used in the calibration is 

occasionally coarse at the post-confirmation layer. Third, the present theorisation is bounded to 

observable human–AI dyads; sparse records may remain indeterminate, observational evidence 

cannot always establish causal dependence, and broader dyadic, triadic, or network portability 

must be tested separately. These limitations concern evidence, scope, and future validation. They 

do not alter the specified episode/pathway architecture, the two contingency requirements, or the 

analytical separation between process and endpoint that the frozen protocol successfully 

operationalised. 

10.5. Conclusion 

Socioduality identifies a process that endpoint-centred human–AI analysis systematically 

leaves unresolved: how one party’s response becomes part of the conditions under which the 

other party’s next observable move is formed. The construct makes that process empirically 

tractable through a bounded architecture of moves, candidate episodes, two relational 

contingencies, confirmed episodes, and linked sociodual pathways. It thereby distinguishes 

genuine reciprocal formation from mere temporal succession, parallel contribution, fixed 

alternation, and evidential uncertainty. 

The resulting shift is consequential. Sociodual analysis asks not only what the human and AI 

produced, but which confirmed episodes occurred, how they linked into a pathway, and how 

successive moves were formed in relation to prior exchange. Endpoint equivalence does not 
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imply pathway equivalence. Calibration across heterogeneous natural interactions shows that the 

frozen architecture can be applied without ad hoc rule creation and that residual ambiguity is 

localised rather than structural. Socioduality therefore provides a rigorous process-level basis for 

studying human–AI interaction as interaction, preserving relational information that endpoint-

centred approaches cannot recover. 

Generative AI Disclosure 

Generative AI tools were used under the author’s direction for language editing, stylistic 

refinement, literature-search support, formal formatting, and the model-based operational 

calibration reported in Section 8.7. The conceptual framework, protocol design, study decisions, 

interpretation of calibration findings, and final content were developed and determined by the 

author. 
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