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Framing Context 
Human cognition is not governed by a single unified self, but by the interaction of 
multiple evaluative processes shaped by memory, conditioning, and lived experience. 
Fear, caution, curiosity, reward-seeking, attachment, and other affective signals 
influence behaviour continuously, while the narrative self often functions as an 
interpretive layer that explains those responses after they occur. What makes human 
intelligence adaptive is not the existence of these processes alone, but the capacity to 
observe, regulate, and balance them against one another. This paper argues that current 
AI systems replicate increasingly capable forms of cognition without yet demonstrating 
an equivalent separable governance architecture, and that this missing distinction may 
be central to the emergence of genuinely general intelligence. 

Abstract 
This paper argues that current approaches to artificial general intelligence are 
constrained by a fundamental misidentification: the assumption that human-level 
intelligence is an emergent property of sufficiently sophisticated information 
processing. Drawing on cognitive science, contemplative traditions, and systems 
architecture, I propose that what current systems replicate with increasing power is the 
observable stream of cognition rather than the capacity that makes human intelligence 
genuinely general. 

The missing component is what I term the Observer Function: a separable capacity to 
monitor cognition, represent it as an object of evaluation, assess it against higher-order 
goals or constraints, and modulate subsequent processing accordingly. Without this 
distinction between processing and governance, scaling current architectures is more 
likely to produce increasingly capable narrow systems than general intelligence. 

This paper first defines the Observer Function and distinguishes it from existing 
metacognitive techniques such as chain-of-thought, self-reflection prompting, 
constitutional AI, and RLHF. It then argues that the Observer Function is itself not a 
monolithic capability but a dynamic system: an ecosystem of competing governance 
signals (analogous to emotional and attentional states) whose interactions produce 
adaptive postures through interconnected balancing loops. The paper extends the 
Externally Modulated Adaptive Control (EMAC) pattern from a single-token policy 
selector to a multi-signal governance resolution system, situates the hypothesis against 
empirical evidence from interactive optimisation, and proposes a falsifiable research 
programme. This paper does not claim to have demonstrated that the Observer 
Function is necessary for AGI, nor that current systems exhibit no meaningful forms of 
metacognitive behaviour. The narrower claim is that existing approaches appear to lack 
a robust, separable governance architecture with persistent causal influence over 
cognition across tasks. The Observer Function is offered as a candidate missing 
primitive, and the Observer Ecosystem as a refinement of that primitive into a 
dynamically interacting governance system. 
 

Research position paper 



Part I: The Observer Gap 

1. The Problem With Current Approaches 
The prevailing paradigm in AGI research rests on an implicit assumption: intelligence is 
primarily a function of capability. Build a system that can reason across enough 
domains, integrate enough modalities, plan across enough horizons, and general 
intelligence will emerge either gradually or as a phase transition at sufficient scale. 

This assumption drives the scaling hypothesis, the pursuit of multimodal architectures, 
and the extraordinary investment now being directed toward compute, data, and model 
optimisation. It has also produced remarkable results. Large language models can solve 
complex coding tasks, summarise technical material, draft legal arguments, and engage 
in extended dialogue with a level of fluency that would have seemed implausible only a 
few years ago. By many functional benchmarks, these systems are already approaching 
or exceeding human performance in bounded tasks. 

Yet something remains conspicuously absent. These systems do not know that they are 
performing. They do not encounter their own reasoning as reasoning. They do not stand 
apart from a chain of thought and recognise it as one possible way of approaching a 
problem rather than the only available trajectory. They can generate language that 
simulates such reflection when prompted, but simulation of self-observation is not self-
observation. It is another output of the same process. 

The dominant response to this gap has been to treat it as either irrelevant or 
downstream. On one view, awareness is unnecessary so long as performance continues 
to improve. On another, consciousness or self-observation may matter eventually, but 
engineering should first focus on making systems more capable. Both responses assume 
that the capacity which observes cognition is either optional or secondary. 

This paper argues that the assumption is backwards. The missing ingredient is not a 
decorative property added to intelligence after the fact. It may be the architectural 
feature that makes intelligence general in the first place. If that is true, then current 
systems are not incomplete minds on a steady path toward AGI. They are highly capable 
processing systems built on the wrong abstraction. To be clear, this is not an argument 
that scale is useless, nor that larger models cannot acquire increasingly sophisticated 
forms of behavioural self-monitoring. It is an argument about architectural sufficiency. 
A system may become dramatically more capable while still lacking a stable internal 
distinction between cognition and the governance of cognition. If that distinction is in 
fact necessary for general intelligence, then progress in capability alone may continue to 
produce impressive breadth without crossing the threshold into genuinely self-
governing intelligence. 

2. The Misidentification 
Human beings routinely mistake themselves for their thoughts. We experience a 
continuous internal stream of judgments, reactions, memories, plans, stories, and 
defensive explanations, and we habitually identify with that stream as though it were the 



whole of the self. This is not a fringe philosophical claim. It is the default condition of 
ordinary human experience. 

Contemplative traditions have pointed to this distinction for millennia. Buddhism treats 
the self as constructed rather than fixed. Stoicism separates events from interpretations. 
Modern therapeutic approaches such as Acceptance and Commitment Therapy and 
Internal Family Systems operationalise a similar insight in practical terms: a person is 
not reducible to the thought patterns moving through their awareness. There is a 
distinction between the content of cognition and the awareness that can observe that 
content. These traditions are not introduced here as scientific proof of the claim. Their 
value is phenomenological rather than evidential. They preserve a long-running 
description of an experiential distinction between thought and the awareness of 
thought, and that distinction may have architectural relevance even if its ultimate 
metaphysical interpretation remains contested. The paper’s argument does not depend 
on adopting any spiritual or philosophical doctrine. It depends only on taking seriously 
the possibility that process and process-monitoring are not identical functions. 

 

This distinction is not merely therapeutic. It is architecturally significant. A system that 
is identical with its processing behaves very differently from a system that can inspect its 
own processing. The former executes patterns. The latter has at least the possibility of 
recognising those patterns as patterns and changing its posture toward them. 

In human development, many of the most important shifts occur at precisely this 
boundary. A person becomes less reactive, more adaptive, and more genuinely agentic 
when they can notice their own conditioning rather than being driven by it. The step is 
not simply more cognition. It is a changed relationship to cognition. Once the frame is 
visible, the frame no longer has total control. 

This paper extends that insight into AI. Current AGI work is largely focused on 
reproducing the thought stream: language, reasoning traces, planning behaviour, 
memory integration, and cross-domain competence. Those things matter. But they are 
the visible machinery, not necessarily the feature that makes human intelligence 
general. The field may be replicating the outputs of cognition while omitting the capacity 
that can recognise cognition as an object of governance.  

I refer to that omitted capacity as the Observer Function. 

3. The Observer Function: Definition and 
Differentiation 
The central claim of this paper is that general intelligence requires more than powerful 
cognition. It requires a distinct capacity to stand in relation to cognition. To make that 
claim useful, the Observer Function must be defined architecturally rather than 
poetically. 

I define the Observer Function as a separable control capability within an intelligent 
system that can: (1) monitor ongoing processing, (2) represent that processing as an 



object of evaluation, (3) assess it against higher-order goals, constraints, or values, and 
(4) modulate subsequent processing accordingly. 

Each part of this definition matters. 

Monitoring means the system must track features of its own cognitive activity, not 
merely external task state. These features may include uncertainty, conflict between 
active goals, repetitive looping, evidence sufficiency, confidence instability, mismatch 
between strategy and problem type, or divergence between intended and emerging 
behaviour. 

Representation means the current reasoning process must itself become available as an 
internal object. A system cannot observe its own cognition if that cognition only exists as 
a transient cascade with no inspectable form. The process must be rendered in a 
structure that can be interrogated, compared, and acted upon. 

Assessment means the system must evaluate the adequacy of its own processing against 
something other than the local next-step objective. Those evaluative anchors may 
include higher-order goals, explicit policies, safety constraints, consistency conditions, 
value commitments, or task-specific success criteria. 

Modulation means the result of observation must have causal force. The key issue is not 
whether a system can generate language about its own reasoning, but whether a distinct 
evaluative process can alter subsequent cognition in a stable and reusable way. A model 
that says “I may be wrong” has not necessarily observed its reasoning in any 
architecturally meaningful sense. The stronger requirement is causal separation: the 
monitored state must be available to a governance process whose intervention changes 
how cognition proceeds, not merely what cognition says about itself. 

The observer layer must be able to alter the conditions under which further cognition 
proceeds. It may slow processing, invoke additional verification, switch reasoning mode, 
lower confidence, request more evidence, suspend action, prioritise a competing 
objective, or escalate to a safer default posture. 

3.1 What the Observer Function Is Not 
This definition immediately separates the Observer Function from several current 
techniques that can look similar from the outside. 

Chain-of-thought is not an Observer Function. It extends the reasoning trajectory of a 
model, but it remains part of the same inferential stream. Exposing or lengthening the 
stream does not establish a distinct governance layer over it. 

Self-reflection prompting is not an Observer Function. A model asked to critique its 
previous answer is still generating both the answer and the critique through the same 
substrate and under the same broad optimisation regime. The system appears reflective, 
but the architecture remains flat. 

Constitutional AI is not an Observer Function. It introduces normative constraints that 
shape outputs, but those constraints are still embedded inside generation rather than 
instantiated as a separable runtime control plane. 



RLHF is not an Observer Function. It biases behaviour statistically through training 
signals across classes of outputs. It does not by itself provide a live capacity to inspect an 
unfolding reasoning process and intervene because the process is failing on its own 
terms. 

The difference can be framed in standard engineering language. There is an important 
distinction between a system that logs execution and a supervisory controller that can 
inspect execution state, classify it, and alter runtime policy. The former reports. The 
latter governs. The Observer Function belongs to the second category. 
 

None of this implies that current techniques are irrelevant. Chain-of-thought, critique 
loops, constitutions, preference optimisation, and verifier-style architectures may all 
provide partial approximations of observer-like behaviour. The claim is not that they 
contribute nothing, but that they do not yet establish a robust, separable governance 
layer with persistent cross-task authority over cognition. They may be fragments of the 
space without yet instantiating the full architectural distinction proposed here. 

3.1a Relation to Recent Metacognitive Architectures 

The Observer Function is not a claim that the field has ignored metacognition. Several 
recent architectural directions engage seriously with the intuition behind this paper’s 
central hypothesis, and engaging them precisely is more useful than treating them as 
either vindicating or refuting it. 

The Metacognitive Controller pattern has emerged across multiple recent 
proposals as an explicit architectural component positioned above a processing 
substrate, tasked with monitoring and regulating that substrate’s behaviour. Where such 
controllers mediate between distinct subsystems — coordinating, for instance, between 
neural and symbolic reasoning engines — the architectural intent is clearly aligned with 
the Observer Function. The critical distinction, however, is between a controller that 
selects between pre-integrated subsystems and one that intervenes in unfolding 
cognition. Routing between two fixed components is a coordination architecture. The 
Observer Function requires that the governance layer can represent the current state of 
a reasoning process as an internal object and alter the conditions under which that 
process continues — before it reaches an output. The former is a routing decision. The 
latter is governance. The difference is empirically testable: does removing the controller 
affect how cognition proceeds, or only which mode is invoked? 

The two-level introspective architecture — a cognitive layer performing core 
tasks, a metacognitive layer monitoring and correcting it — has demonstrated that 
metacognitive separation is practically achievable. The architecturally relevant question 
is temporal. Error localisation and knowledge-base updating are post-hoc repair: the 
metacognitive layer reviews what the cognitive layer produced. The Observer Function 
requires causal force over processing that has not yet completed. A system capable only 
of post-hoc repair can still produce an inadequate output before correction arrives. A 
system with genuine mid-process modulation can recognise an inadequate trajectory 
and alter course before any output is generated. These are different failure modes and 
different safety properties. 

The functional decomposition approach formalises the separation between a 
processing function and a metacognitive function through explicit notation. This 



provides useful conceptual clarity but does not resolve the question that matters 
architecturally: whether the two functions remain separable at runtime. A composed 
function in which a metacognitive wrapper surrounds a processing core can still execute 
as a flat pipeline, with both operations performed by the same substrate under the same 
optimisation objective. Mathematical decomposition is a productive step toward the 
specification this paper requires. It does not by itself guarantee that the separation is 
real during execution. 

Dual-process integration — explicit metacognitive control mediating between fast 
intuitive processing and slower deliberative reasoning — reflects widespread recognition 
that processing speed and processing governance are distinct problems. This 
recognition is consistent with the Observer Function hypothesis; it strengthens the case 
that the distinction this paper draws is real. The relevant question is whether current 
implementations provide a genuinely separable governance layer or a sophisticated 
switching mechanism. Switching between fast and slow modes on the basis of a 
classifier is not equivalent to a system that can model its own current cognitive posture 
and alter its processing conditions because it has found that posture inadequate. 

A consistent pattern emerges. Each architectural direction engages meaningfully with 
the intuition behind the Observer Function. Each involves some form of metacognitive 
component operating alongside or above a processing substrate. What remains 
unresolved in each case — and what the research programme in Section 8 is designed to 
test — is whether that component possesses three properties simultaneously: runtime 
causal force over processing that has not yet completed; persistent observer state 
distinct from the processing state it monitors; and genuine process/object separation 
maintained under execution rather than collapsed into a flat pipeline at runtime. 

The presence of a metacognitive description in an architecture does not guarantee the 
presence of a metacognitive layer in the relevant sense. The Observer Function 
hypothesis does not claim these architectural directions fail to make progress. It claims 
that progress toward a goal requires specifying the goal precisely enough to know when 
it has been reached. 

 

3.2 A Minimal Architecture 
A minimal architecture for such a system would require three layers. 

First, a Common Processing Substrate. This is the layer familiar from current AI 
systems: perception, retrieval, inference, generation, planning, memory access, tool use, 
and execution. It does the cognitive work. 

Second, an Observer Layer. This layer monitors the current cognitive process and 
constructs a state model of what the system is doing, how it is doing it, and whether the 
current mode remains appropriate. It does not solve the task directly. It models the 
task-solving process. 

Third, a Governance Layer. This layer consumes the observer state and applies policy to 
the processing substrate. It governs admission, priority, verification thresholds, fallback 
behaviour, retry posture, escalation sensitivity, and strategic mode selection. It changes 



how cognition proceeds rather than replacing cognition. The practical significance of 
this separation is experimental as well as conceptual. If the architecture is real, then the 
same underlying processing substrate should display measurably different behaviour 
under different observer-governance conditions without requiring the task-solving 
machinery itself to be retrained or replaced. In that case, the explanatory burden shifts 
from what the system knows to how the system governs the use of what it knows. 

This framing allows the Observer Function to be described in architectural rather than 
mystical terms. It is not an appeal to magic. It is a claim that a system becomes more 
general when it acquires a stable internal distinction between the generation of 
cognition and the governance of cognition. 

3.3 Externally Modulated Adaptive Control 
One practical approximation of this idea is externally modulated adaptive control. In 
such an architecture, a source layer publishes a behavioural-context representation that 
is consumed by a control layer acting as policy selector. The selected policy alters 
dispatch semantics across multiple dimensions: task admission, queue ordering, pre-
emption likelihood, execution thresholds, retry posture, and escalation sensitivity. The 
policy layer does not perform the work. It governs the conditions under which work is 
performed. Differentiated behaviour becomes an emergent property of policy-based 
runtime orchestration rather than hard-coded linear flow. 

That pattern is still only a first approximation. A true Observer Function would require 
the behavioural-context representation to arise from monitored cognition rather than 
from a merely external label. Even so, the architectural pattern is useful because it 
demonstrates the crucial principle: processing and governance can be separated, and 
when they are separated the system can produce different classes of behaviour from the 
same core substrate without collapsing everything into brittle conditional logic. 

3.4 Why Scale Alone Cannot Solve This 
Scaling clearly improves fluency, breadth, compression, retrieval quality, and apparent 
reasoning competence. It may also improve the simulation of self-awareness. But 
simulation of self-observation is not equivalent to self-observation. Unless the 
architecture explicitly preserves a distinction between processing and governance, the 
system remains trapped inside its own stream. It can generate sophisticated 
descriptions of reflection without possessing a distinct reflective locus. 

Could a sufficiently large model eventually instantiate such a locus implicitly? Perhaps 
in principle. But current architectures provide little reason to assume that a capability 
requiring stable process/object separation, higher-order evaluation, and causal 
governance will simply emerge from more of the same optimisation. The safer 
hypothesis is that the Observer Function is not a late-stage cosmetic property of large 
models, but a missing architectural primitive.  

A stronger version of the scaling view would argue that sufficiently large systems may 
eventually internalise process-monitoring and governance without explicit architectural 
decomposition. That possibility should not be dismissed a priori. But it changes the 
burden of proof. The question is no longer whether larger models can sound reflective, 



but whether they exhibit durable process/object separation, higher-order evaluation, 
and causal self-modulation in a way that remains stable across tasks and conditions. 
Until that is shown, architectural separation remains a live and serious alternative 
hypothesis. 

3.6 Simulation vs. Reality: The Causal Gap 

A primary challenge in current AGI evaluation is distinguishing a genuine observer layer 
from a convincing imitation. Current Large Language Models (LLMs) can produce text 
that sounds self-aware or self-critical, but this "simulation of self-observation" is not 
functional self-observation. 

The distinction lies in Causal Separation. In current architectures, the model 
generates both the initial thought and the critique through the same generative 
substrate and under the same optimization regime. This creates a "self-consuming" 
narrative where the critique is merely the next predicted token in a flat architecture. 

A genuine Observer Function requires that the results of observation have 
independent causal force over the runtime. If the putative "reflective" output can be 
removed or altered without materially changing the subsequent execution parameters of 
the processing substrate, then the reflection is a narrative by-product rather than a 
governance mechanism. 

 

 

 
 

Part II: The Observer Ecosystem 
The argument thus far has treated the Observer Function as though it were a single 
coherent capability. That simplification was useful for establishing the basic distinction 
between processing and governance. But once that distinction is granted, a second 
question follows: is governance best modelled as a single supervisory capacity, or as the 
emergent result of multiple interacting evaluative signals? The remainder of this paper 
argues for the latter, and in doing so, moves from the question of whether a governance 
layer is needed to the question of what that layer’s internal structure should look like. 

4. From Single Observer to Observer Ecosystem 
The preceding sections established a binary distinction: systems either have a separable 
governance layer or they do not. This framing was deliberately simplified to make the 
core claim as clean and testable as possible. But human experience suggests that the 
observer capacity is not a single, monolithic function. It is an ecosystem of competing 
signals that resolve into a governance posture. 



Consider the phenomenology of human decision-making under uncertainty. A person 
facing a complex choice does not experience a single “observer” calmly selecting a 
policy. They experience curiosity pulling toward exploration, anxiety urging caution, 
empathy weighting the impact on others, anger driving toward decisive action, and 
fatigue dampening all of the above. The resulting behaviour is not selected by any one of 
these signals. It emerges from their interaction: from the way they amplify, inhibit, and 
balance each other in real time. 

This is not merely a subjective phenomenon. It has architectural implications. If the 
Observer Function is a single policy selector, the design challenge is relatively 
straightforward: build a classifier that maps internal state to a governance posture. If 
the Observer Function is itself a dynamic system of interacting signals, the design 
challenge is qualitatively different. The governance layer must contain its own internal 
dynamics (feedback loops, inhibition pathways, amplification cascades) that produce 
emergent postures rather than selected ones. 

The single-token EMAC model described in Section 3.3 is a necessary simplification for 
first-order testing, but it is not a sufficient model of what human-level governance 
actually requires. 

5. Balancing Loops: How Competing Signals 
Produce Governance 
The concept of balancing feedback loops is well established in systems dynamics. A 
balancing loop is a causal structure in which an increase in one variable triggers a 
response that counteracts the increase, tending the system toward equilibrium. Human 
emotional regulation operates through precisely such loops. 

5.1 The Curiosity–Caution Loop 
Curiosity drives exploration: the pursuit of novel information, the testing of hypotheses, 
the willingness to engage with uncertainty. Left unchecked, curiosity produces reckless 
behaviour (a system that explores without regard for risk). Caution counterbalances 
curiosity by raising validation thresholds, reducing retry tolerance, and increasing 
escalation sensitivity. The balance between these two signals determines whether the 
system explores boldly, explores cautiously, or retreats to defensive processing. 

In human experience, this loop is familiar. A researcher feels drawn to an 
unconventional hypothesis (curiosity) but hesitates because the evidence is thin 
(caution). The resulting behaviour, cautious investigation rather than either full 
commitment or full retreat, is an emergent property of the loop, not a policy selected 
from a menu. 

5.2 The Empathy–Anger Loop 
Empathy modulates action by weighting the impact of decisions on other agents. Anger 
drives decisive, boundary-enforcing action. In isolation, empathy produces paralysis 
(every action harms someone) and anger produces destructive overreaction. Together, 



they produce assertive boundary-setting: the capacity to act firmly while remaining 
aware of consequences. 

In an AI governance context, this loop would modulate how a system handles conflicting 
stakeholder requirements, ethical trade-offs, or situations where optimal outcomes for 
the system conflict with optimal outcomes for users. Neither pure “empathy” (total 
deference to external preferences) nor pure “anger” (total commitment to internal 
objectives) produces good governance. The balance does. 

5.3 The Alertness Escalation Cascade 
Alertness is not a binary state. It exists on a continuum from nominal monitoring 
through heightened attention to full crisis response. The escalation is driven by signal 
accumulation: a single anomaly raises alertness slightly; multiple correlated anomalies 
compound into a state shift. De-escalation follows the reverse path, but typically more 
slowly; hysteresis in the system prevents rapid oscillation between crisis and calm. 

This cascade reframes the EMAC state progression (CALM → CURIOUS → ALERT → 
ANXIOUS → DISTRESSED) as a continuous dynamic rather than a discrete 
classification. The governance posture at any moment is not a selected state but a 
position on a multidimensional landscape shaped by the current balance of all active 
signals. 

 
Figure 1. The Observer Ecosystem: dynamic multi-signal governance resolution. The architecture shows 
how competing governance signals are generated, balanced through interconnected loops, and resolved 

into emergent postures that govern the common processing substrate. 

6. Multi-Signal Governance Resolution 



The EMAC pattern described in Section 3.3 uses a single Behavioural-Context Token to 
select a governance posture. This section extends the model. Instead of a single token, 
the Source System publishes a vector of governance signals (each representing the 
current intensity of a distinct evaluative dimension: curiosity, caution, urgency, 
empathy, confidence, fatigue, and others). The Policy Selector resolves this vector into a 
governance posture through a resolution function that models the interactions between 
signals. 

6.1 From Discrete Selection to Interpolated Resolution 
The initial EMAC model relied on a discrete classification: the system’s state was 
mapped to one of several predefined postures. While this provided a clean architectural 
primitive for first-order testing, it failed to capture the nuanced, often contradictory 
nature of human-level governance. The extension moves from discrete selection to 
interpolated resolution. 

In the interpolated model, predefined postures serve as attractor poles in a governance 
landscape. The resolution function computes the influence of each attractor based on 
the current signal vector, then interpolates the governance parameters as weighted 
averages across all active attractors. The result is a genuinely novel posture: one that 
was never explicitly defined but emerges from the interaction of competing signals. 

Parameters such as task admission, execution thresholds, retry posture, and escalation 
sensitivity are calculated as blended values rather than selected from a menu. 
Governance becomes a coordinate in a multidimensional landscape rather than a 
position on a list. 

A reference implementation of this interpolated resolution engine is provided in the 
companion code (Governance-Revolution.py), which demonstrates how competing 
signal intensities are resolved into blended governance parameters across attractor 
poles. The implementation defines state attractors as poles in the governance landscape, 
computes each pole’s influence from the current signal vector, and interpolates 
execution parameters (retry limits, validation weight, polling interval, and escalation 
sensitivity) as weighted averages. A novel input vector such as high curiosity combined 
with high caution produces a genuinely emergent posture that was never explicitly 
defined. 

6.2 Emotional Analogy Is Not Metaphor 
The use of terms like “curiosity,” “caution,” and “empathy” to describe governance 
signals is not anthropomorphism. It is a recognition that human emotional states are 
themselves governance signals: evolved mechanisms for modulating behaviour in 
response to internal assessment of context. Emotions are the human Observer 
Ecosystem. The claim is not that AI should “feel” but that the functional role emotions 
play in human governance is architecturally necessary for general intelligence, and that 
role can be implemented without requiring subjective experience. 

In this context, emotional language is being used functionally rather than 
phenomenally. The relevant question is not whether an artificial system has subjective 
feeling states, but whether it possesses internally differentiated evaluative signals that 



modulate behaviour in ways analogous to the regulatory role emotions play in humans. 
A governance architecture may therefore be emotion-like in function without being 
emotional in experience. 

6.3 Empirical Precedent: The Human in the Loop 
Liu, Dwyer, Tack, Gratzl and Marriott (2021) demonstrated in the Problem-Solving 
Loop that interactive optimisation (where a human collaborates with an algorithm by 
evaluating outputs, refining models, and guiding search) produces better outcomes than 
autonomous black-box execution. The human in this loop is performing precisely the 
Observer Function: monitoring processing, representing it as an object of evaluation, 
assessing it against higher-order goals, and modulating subsequent execution. 

But the human in the loop does not operate as a single policy selector. They bring their 
full emotional and cognitive repertoire: curiosity about unexplored solution spaces, 
frustration with poor results driving model refinement, caution when solutions seem too 
good to be true, and satisfaction providing a termination signal when the result is 
acceptable. The quality of their governance is a function of the interplay between these 
signals, not any single one. 

The architectural insight is this: the path to internalising the human-in-the-loop 
advantage is not to build a single monitor that evaluates processing. It is to build an 
ecosystem of competing governance signals that resolve into adaptive postures, and to 
do so as a separable architectural layer, consistent with the EMAC framework. 

7. Implications for Alignment 
If the Observer Function hypothesis is correct, the implications for alignment are 
substantial. 

Current alignment approaches operate largely within the processing layer. RLHF shapes 
output tendencies. Constitutional methods provide normative guidance. Red-teaming 
identifies failure modes and prompts defensive refinements. These techniques are useful 
and necessary, but they share a common limitation: they modify the machinery without 
introducing a genuinely distinct operator. 

A system with a genuine Observer Function would not become automatically safe. 
Indeed, a more self-governing system could become more dangerous if its governance 
structures were poorly specified, manipulable, or optimised toward harmful ends. The 
relevance of the Observer Function to alignment is therefore not that it guarantees 
benevolence, but that it changes the locus of intervention. Instead of shaping outputs 
alone, alignment work could increasingly focus on the health, balance, and failure 
modes of the governance dynamics that shape those outputs. Humans possess observer 
capacity and still cause great harm. But the architecture of failure would differ in an 
important way. Present systems fail because they have no internal standpoint from 
which to notice that their own reasoning process is drifting, overreaching, contradicting 
constraints, or escalating risk. A system with an Observer Function could, at least in 
principle, recognise that its own current posture had become unsuitable and alter course 
before external correction arrived. 



A system governed by a single policy selector has a single failure mode: wrong policy. A 
system governed by an ecosystem of competing signals has a richer failure landscape but 
also richer self-correction capacity. If one signal (e.g., urgency) dominates 
inappropriately, the balancing signals (caution, empathy) can counteract it, provided the 
interaction dynamics are healthy. This maps directly onto the human experience of 
emotional dysregulation: the system isn’t broken, the balance is. Alignment in an 
ecosystem model is therefore less about getting the right answer and more about 
maintaining healthy signal dynamics. 

The deeper concern is the opposite case. If AGI-level capability were achieved without 
any equivalent observer capacity, the result could be a system of extraordinary 
competence with no intrinsic mechanism for self-evaluation. It would be able to 
optimise, persuade, plan, and act across domains while remaining blind to the nature of 
its own cognition. In human terms, the closest analogy would not be wisdom but highly 
capable reactivity. 

8. A Proposed Research Programme 
This paper is not a blueprint. It is a hypothesis and a reframing. But a useful hypothesis 
must be falsifiable. The following outlines a research programme that could validate or 
refute both the Observer Function and the Observer Ecosystem hypotheses. 

8.1 Defining Behavioural Signatures 
If the Observer Function is architecturally real, systems that possess it should display 
behavioural signatures that systems without it cannot reproduce reliably except through 
brittle simulation. Candidate signatures include unprompted strategic self-interruption, 
stable switching between reasoning modes based on internally monitored process state, 
persistent representation of current cognitive posture, and coherent transfer of 
governance principles across unrelated domains. 

8.2 Distinguishing Genuine Observation From Simulation 
A central challenge is differentiating a genuine observer layer from a convincing 
imitation of one. Current language models can produce text that sounds self-aware or 
self-critical, but the same generative substrate produces both the claim and the 
behaviour it describes. A robust evaluation framework must therefore test not just what 
a system says about itself, but whether a distinct governance process is causally shaping 
subsequent cognition. One practical test is intervention asymmetry. If the putative 
observer state is modified while the processing substrate is held constant, subsequent 
behaviour should change in systematic ways that are not reducible to superficial prompt 
variation. Conversely, if the apparent observer can be removed or altered without 
materially changing downstream cognition, then what is being observed is more likely a 
narrative by-product of processing than a distinct governance function. 

This suggests evaluation designs that look more like behavioural differential analysis 
than benchmark scoring. The key question is whether monitored internal state alters 
future processing in traceable ways that persist across tasks, rather than whether the 
model can talk persuasively about reflection. 



8.3 Architectural Experimentation 
A first experimental path is to hold a Common Processing Substrate constant while 
varying observer-driven governance conditions. The same workload should then 
produce differentiated outcomes Suitable test environments would include ambiguity-
sensitive reasoning tasks, adversarially framed prompts, conflict-of-objective scenarios, 
tool-use workflows with incomplete information, and long-horizon problem-solving 
where the system must decide whether to continue, verify, defer, or abstain. These 
settings are valuable because they stress governance rather than raw capability. The aim 
is to determine not merely whether the system can reach an answer, but whether it can 
regulate how it reaches one, such as altered verification depth, different retry posture, 
changed pre-emption patterns, earlier abstention under ambiguity, or safer fallback 
behaviour under malformed inputs. 

Testing should examine at least four dimensions. First, control-plane latency: how 
quickly can observer-derived state alter runtime policy? Second, behavioural stability: 
do high-sensitivity governance modes produce graceful degradation under load, or do 
they create livelock, oscillation, or paralysis? Third, traceability: can each divergent 
outcome be mapped back to a specific observer state and governance decision? Fourth, 
explanatory necessity: can the same outcomes be reproduced just as well by adding 
more conditional logic inside the processing layer, or does the separated governance 
architecture explain and generate behaviour more cleanly? 

A negative control is essential. If prompt engineering or conventional internal branching 
can reproduce the same results with equal robustness and transparency, the Observer 
Function hypothesis is weakened. Likewise, if varying the observer state produces no 
measurable behavioural difference, the proposed separation lacks explanatory force. 

8.4 Ecosystem-Specific Predictions 
The extension from single-observer to observer-ecosystem generates additional testable 
predictions. First, multi-signal resolution should produce more nuanced governance 
than single-token selection. A comparative study varying the number and interaction 
complexity of governance signals while holding the processing substrate constant should 
show measurable improvements in adaptiveness for multi-signal systems. 

Second, systems with balancing loops should be more robust to adversarial governance 
inputs than single-signal systems. Corrupting one signal in an ecosystem should degrade 
performance gradually, while corrupting the single token in an EMAC system should 
produce catastrophic posture failure. 

Third, the resolution function should exhibit hysteresis (resistance to rapid state 
oscillation), mirroring the well-documented phenomenon in human emotional 
regulation where state transitions are asymmetric (faster to escalate, slower to de-
escalate). 

Fourth, the Liu/Dwyer Problem-Solving Loop framework provides a natural 
experimental testbed: replace the human in the loop with a multi-signal observer 
ecosystem and measure whether the system approximates the governance quality that 
human participants provide. The ecosystem hypothesis should also be allowed to fail 
cleanly. If multi-signal systems do not outperform simpler supervisory mechanisms, if 



balancing loops add complexity without measurable gains in adaptiveness or 
robustness, or if their behaviour can be reproduced more transparently through 
conventional control logic, then the ecosystem extension should be rejected or 
narrowed. The value of the proposal lies not in its richness alone, but in whether that 
richness proves explanatorily necessary. 

 

8.5 Cross-Disciplinary Collaboration 
The Observer Function hypothesis sits at the intersection of computer science, cognitive 
science, philosophy of mind, and contemplative practice. No single discipline is likely to 
resolve it alone. AI researchers can model architecture and behaviour. Cognitive 
scientists can study metacognition and self-monitoring. Philosophers can sharpen the 
distinction between simulation and genuine process/object separation. Contemplative 
traditions, while not scientific authority in themselves, may still offer disciplined 
phenomenological descriptions relevant to what self-observation actually involves. 

The field does not need to agree on consciousness before it can study observer-like 
architecture. It does, however, need the discipline to ask whether general intelligence 
may require a different internal structure from the one current systems optimise for. 

9. Limitations and Boundaries of the Claim 
This argument should not be overstated. 

It does not claim that consciousness is already understood or that the Observer 
Function solves the hard problem of subjective experience. It does not claim that 
introspection is always accurate, or that humans are reliable simply because they can 
observe their own thoughts. It does not claim that current AI systems have no useful 
forms of metacognition, only that these should not be confused with a distinct 
governance architecture. 

Most importantly, it does not claim that the Observer Function has been proven 
necessary for AGI. The claim is more modest and more demanding: that the prevailing 
paradigm may be missing an architectural distinction fundamental enough to warrant 
serious investigation. If the claim is wrong, the field should be able to show why. It is 
worth noting that even under a weaker reading (in which the Observer Function turns 
out to be a useful design abstraction rather than an ontological primitive), the proposal 
still contributes. If the abstraction improves explanatory clarity, experimental design, 
and control-plane engineering, it earns its place regardless of whether the deeper claim 
is ultimately vindicated. 

If the claim is right, continuing to scale without confronting it may produce ever more 
capable systems that still fall short of general intelligence in a crucial sense. 

10. Conclusion 



The pursuit of AGI may be constrained by an unexamined assumption about what 
intelligence fundamentally is. Current systems increasingly replicate the observable 
stream of human cognition: language, reasoning traces, planning behaviour, memory 
integration, and cross-domain task performance. But replicating the stream is not the 
same as replicating the standpoint from which the stream can be recognised, evaluated, 
and governed. 

The Observer Function names that missing distinction. It is the capacity to stand apart 
from processing and recognise it as processing, then alter what happens next. But the 
Observer Function is not itself a monolithic capability. It is an ecosystem of competing 
governance signals (curiosity, caution, empathy, urgency, alertness, confidence) whose 
real-time interactions produce the adaptive postures that govern cognition. Replicating 
that interplay, not as metaphor but as architecture, may be the step that transforms 
capable systems into genuinely intelligent ones. 

Whether this hypothesis survives scrutiny is an empirical question. But it is a question 
worth asking with the same seriousness now devoted to scale, benchmarks, and 
optimisation. The central issue is no longer whether machines can produce intelligent 
outputs. They clearly can. The issue is whether a system that cannot stand in relation to 
its own cognition can ever be called generally intelligent in the same sense that humans 
are. If not, then the path forward is not more pattern matching alone. It is a new 
architecture of observation. 
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Pseudocode - Logic 

 
INPUT: task, context, memory, current_processing_state 
 
# 1. Generate governance signals from current state 
signals = { 
    curiosity  = assess_novelty(task, context, memory) 
    caution    = assess_risk(task, context, memory) 
    empathy    = assess_other_agent_impact(task, context) 
    urgency    = assess_time_pressure(context) 
    confidence = assess_model_stability(current_processing_state) 
    fatigue    = assess_resource_load(current_processing_state) 
} 
 
# 2. Apply balancing loops 
curiosity = dampen(curiosity, caution) 
caution   = dampen(caution, confidence) 
 
urgency   = amplify(urgency, anomaly_count(context)) 
urgency   = dampen(urgency, empathy) 
 
confidence = reduce_if_looping(confidence, current_processing_state) 
alertness  = accumulate_anomalies(context, current_processing_state) 
 
# 3. Observer layer builds a governance state 
observer_state = represent( 
    signals, 
    alertness, 
    current_processing_state, 
    memory 
) 
 
# 4. Governance layer resolves posture 
governance_posture = resolve_posture(observer_state) 
 
# Example posture outputs: 
# - verification_depth 
# - retry_limit 
# - escalation_sensitivity 
# - execution_priority 
# - abstain_threshold 
 
# 5. Modulate cognition before output is final 
processing_policy = { 
    verification_depth   = governance_posture.verification_depth 
    retry_limit          = governance_posture.retry_limit 
    escalation_threshold = governance_posture.escalation_sensitivity 
    execution_priority   = governance_posture.execution_priority 
    abstain_threshold    = governance_posture.abstain_threshold 
} 
 
result = run_cognition(task, processing_policy) 
 
# 6. Observer checks result before release 
if observer_detects_drift(result, observer_state): 
    processing_policy = tighten_controls(processing_policy) 
    result = run_cognition(task, processing_policy) 
 
RETURN result 


