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Abstract 

Human adaptation to a dynamic environment depends on the brain's ability to organise countless perceptual, cognitive, and motor actions 

into coherent, goal-directed behaviour. This paper provides a comprehensive analysis of the hierarchical organisation of behaviour-from 

automatic routines to executive control-and its critical role in psychological adjustment. Integrating classical cybernetic models (TOTE, 

control theory) with contemporary advances in computational neuroscience, we demonstrate that behavioural disorganisation is a 

transdiagnostic feature of maladjustment across depression, anxiety, psychosis, and personality disorders. We propose a unified 

"Hierarchical Adjustment Framework" (HAF) specifying three interacting levels: (1) habitual-sensorimotor, (2) goal-directed action 

selection, and (3) metacognitive supervision. Empirical evidence from neuroimaging, clinical, developmental, and ecological momentary 

assessment studies is reviewed. We further explore cultural variations in what constitutes "organised" behaviour and present case 

illustrations of interventions that restructure behavioural hierarchies (behavioural activation, cognitive remediation, environmental design). 

The paper concludes with a research agenda and practical guidelines for fostering adjustment through behavioural organisation across the 

lifespan. 
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1. Introduction 

1.1 The Ubiquity of Behavioural Organisation 

From the moment an individual wakes up-deciding whether 

to press snooze or rise-to navigating a complex work project 

or a difficult conversation, every waking action is embedded 

in a structure. This structure, often invisible when 

functioning smoothly, is the organisation of behaviour: the 

sequencing, prioritisation, chunking, and execution of 

actions aimed at reducing discrepancies between current 

states and desired goals. When behavioural organisation is 

intact, life feels coherent, manageable, and purposeful. 

When it breaks down-resulting in procrastination, 

impulsivity, rigidity, or chaos-psychological distress 

inevitably follows. 

 

1.2 The Problem of Maladjustment 

Psychological adjustment refers to the processes by which 

individuals manage internal needs (e.g., hunger, self-

esteem) and external demands (e.g., social roles, threats) to 

maintain mental and physical well-being. Maladjustment 

manifests as clinically significant distress or impairment-

anxiety, depression, substance misuse, relationship conflict-

and is often accompanied by complaints of feeling 

"scattered," "stuck," or "out of control." Traditional 

diagnostic systems focus on symptom clusters, but a 

growing transdiagnostic perspective suggests that many 

forms of psychopathology share a common underlying 

dysfunction: the impaired ability to organise behaviour in a 

flexible, goal-aligned manner (Mata et al., 2012; Snyder et 

al., 2015) [12, 13]. 

 

1.3 Scope and Aims of This Paper 

This paper aims to 

1. Elaborate a comprehensive theoretical model of 

hierarchical behavioural organisation. 

2. Review empirical evidence linking disorganisation to 

maladjustment across disorders. 

3. Explore developmental, neurobiological, and cultural 
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dimensions. 

4. Translate the model into actionable intervention 

strategies. 

5. Propose future research directions. 

 

We argue that adjustment is not merely an emotional state 

but an emergent property of a well-tuned behavioural 

hierarchy. 

 

2. Theoretical Foundations: The Hierarchical Brain 

2.1 The TOTE Model Revisited 

Miller, Galanter, and Pribram (1960) [14] revolutionised 

psychology by replacing the linear reflex arc with the Test-

Operate-Test-Exit (TOTE) unit. A TOTE unit operates as a 

feedback loop: 

▪ Test: Compare current state to a reference standard 

(goal). 

▪ Operate: If discrepancy exists, perform an action. 

▪ Test again: Re-evaluate. 

▪ Exit: When discrepancy is eliminated. 

 

For example, writing a sentence: Test (Is this sentence 

clear?), Operate (revise wording), Test again, Exit (move to 

next sentence). 

Crucially, TOTE units are embedded hierarchically. A high-

level plan (“Write a research paper”) contains mid-level 

plans (“Draft introduction,” “Find references”), each 

containing low-level motor plans (“Type ‘T’,” “Move 

mouse”). This hierarchy allows efficient resource allocation: 

lower-level units run automatically, while higher-level units 

monitor progress and adjust strategies when obstacles arise. 

 

2.2 Control Theory and Self-Regulation 

Carver and Scheier (1998) [3] extended TOTE into a 

comprehensive model of self-regulation. They introduced 

the concept of hierarchical goal structures, where 

superordinate goals (e.g., “be a caring partner”) guide 

subordinate goals (e.g., “listen actively,” “remember 

anniversaries”). Adjustment occurs when feedback loops 

operate smoothly. Maladjustment occurs when: 

▪ Rigidity: Persisting in a subordinate tactic that no 

longer serves a superordinate goal (e.g., continuing to 

work 80 hours/week despite valuing family time). 

▪ Chaos: No clear superordinate goal, leading to erratic, 

conflicting actions. 

▪ Discrepancy overload: Too many simultaneous tests 

exceed processing capacity, resulting in paralysis or 

anxiety. 

 

2.3 Neurobiological Substrates of Hierarchical Control 

Modern neuroimaging has mapped the hierarchical 

organisation of behaviour onto distinct but interacting neural 

circuits (Badre, 2008; Koechlin & Summerfield, 2007) [2, 11]. 

Level of Hierarchy Neural Substrate Function Dysfunction 

Example 

Habitual/Sensorimotor Basal ganglia (putamen), cerebellum 

Automatic routines, procedural learning overlearned bad 

habits (addiction, nail-biting) 

Goal-directed action Dorsolateral PFC, caudate nucleus 

Action selection, outcome evaluation Impulsivity, poor 

planning (ADHD) 

Metacognitive / Supervisory Anterior PFC (BA 10), ACC 

Monitoring, strategy switching, conflict resolution 

Rumination, stuck thinking (depression, OCD) 

Emotional/motivational bias Orbitofrontal cortex, amygdala, 

ventral striatum Value assignment, threat/safety signalling 

Hypervigilance (anxiety), anhedonia (depression) 

The prefrontal cortex (PFC) acts as a “conductor,” 

representing higher-order goals and biasing lower-level 

processing. The anterior cingulate cortex (ACC) detects 

conflicts between competing TOTE units, triggering 

supervisory intervention. Disruptions in frontostriatal and 

frontolimbic connectivity are consistently observed in 

disorders of behavioural disorganisation (McTeague et al., 

2017) [15]. 

 

2.4 Computational Models: Hierarchical Reinforcement 

Learning 

Recent computational models formalise behavioural 

organisation as hierarchical reinforcement learning (HRL). 

In HRL, a “meta-controller” selects a high-level policy (e.g., 

“get a degree”), and a “sub-controller” executes lower-level 

actions (“enrol,” “study”). The brain learns to form options-

temporally extended sequences of actions that function as 

reusable building blocks (Botvinick, 2008) [3]. 

Maladjustment arises when options are maladaptive (e.g., 

“avoidance” as a dominant option) or when the meta-

controller fails to re-evaluate options in novel contexts. 

 

3. Organisation and Adjustment across the Lifespan 

3.1 Development of Behavioural Hierarchies 

The capacity to organise behaviour emerges in a predictable 

sequence (Diamond, 2013) [5]: 

▪ Infancy (0–2 years): Sensorimotor routines (grasping, 

sucking). No true hierarchy. 

▪ Early childhood (2–6 years): Emergence of simple 

scripts ("going to bed routine"). Inhibitory control 

develops, allowing suppression of one action in favour 

of another. 

▪ Middle childhood (6–12 years): Working memory 

expansion enables multi-step plans. Goal-setting 

begins. 

▪ Adolescence (12–18 years): Abstract and strategic 

planning emerges, but late maturation of frontal lobes 

makes adolescents vulnerable to risk-taking and 

disorganisation under emotional arousal. 

▪ Adulthood to ageing: Plasticity allows refinement; older 

adults may compensate with routinisation but lose 

flexibility. 

 

Developmental maladjustment (e.g., conduct disorder, 

school refusal) often reflects a mismatch between 

environmental demands and the child’s hierarchical 

capacity. Early interventions teaching planning skills show 

enduring benefits (Diamond & Lee, 2011) [6]. 

 

3.2 Social and Cultural Dimensions 

What counts as “organised behaviour” is culturally shaped. 

In individualistic Western contexts, linear, time-bound, self-

initiated plans are valued. In collectivistic or polychronic 

cultures, flexible, relationship-driven, and context-

dependent organisation may be normative (Matsumoto & 

Yoo, 2006) [16]. For example, a student who switches tasks 

frequently to accommodate family requests may be 
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“disorganised” in a German school but “adaptable” in a 

Brazilian one. 

Thus, maladjustment is not purely neurocognitive but also a 

product of cultural fit. Interventions must avoid imposing 

one cultural model of organisation while respecting diverse 

adaptive strategies. 

 

4. Empirical Evidence: Disorganisation as 

Transdiagnostic Risk 

4.1 Depression 

Depression is characterised by behavioural withdrawal and 

ruminative rigidity. Using ecological momentary assessment 

(EMA), Mata et al. (2012) [12] found that depressed 

individuals show less goal-directed variability in daily 

activities-they persist in lower-level routines (e.g., staying in 

bed) despite higher-level goals (e.g., improving mood). 

Behavioural activation (BA), which explicitly rebuilds 

hierarchical activity scheduling, is one of the most effective 

depression treatments (Martell et al., 2010) [17]. 

Neuroimaging shows reduced functional connectivity 

between dorsolateral PFC and subcortical regions in 

depression, impairing hierarchical control (Hamilton et al., 

2015) [8]. 

 

4.2 Anxiety Disorders 

Anxiety involves a hierarchical prioritisation failure: threat 

detection (lower level) chronically overrides safety-seeking 

and approach goals (higher level). Individuals with anxiety 

disorders exhibit hypervigilance (frequent “tests” for 

danger) and maladaptive avoidance as an overlearned 

operation. Cognitive-behavioural therapy (CBT) restructures 

the hierarchy by helping patients test the realistic probability 

of threat and substitute approach operations. 

 

4.3 Psychosis and Thought Disorder 

Formal thought disorder (FTD) in schizophrenia reflects a 

breakdown in the hierarchical binding of ideas and actions. 

Kiang et al. (2007) [10] used event-related potentials (ERPs) 

to show that individuals with FTD fail to distinguish 

between contextually relevant and irrelevant information-a 

failure of higher-level supervisory gating over lower-level 

semantic associations. Disorganised behaviour (e.g., 

inappropriate laughing, odd grooming) similarly reflects the 

inability to maintain high-level social goals. 

 

4.4 ADHD and Impulse Control 

ADHD is the prototypical disorder of behavioural 

disorganisation. Core deficits in inhibition and working 

memory mean that lower-level, prepotent responses (e.g., 

checking phone) are not suppressed in service of higher-

level goals (e.g., finishing a report). Stimulant medications 

enhance frontostriatal signalling, improving hierarchical 

control (Arnsten, 2009) [1]. 

 

4.5 Borderline Personality Disorder (BPD) 

BPD features behavioural chaos-rapid, unpredictable shifts 

in goals and actions, often triggered by emotional 

dysregulation. Linehan’s (1993) [18] dialectical behaviour 

therapy (DBT) teaches hierarchical skills: prioritising life-

threatening behaviours first, then therapy-interfering 

behaviours, then quality-of-life behaviours. This explicit 

hierarchy is central to recovery. 

4.6 Transdiagnostic Meta-Analysis 

A meta-analysis by Snyder et al. (2015) [13] across 193 

studies found that executive function deficits (working 

memory, inhibition, cognitive flexibility)-the cognitive 

pillars of behavioural organisation-are reliably impaired 

across depression, anxiety, ADHD, schizophrenia, and 

OCD. Effect sizes range from medium (anxiety) to large 

(schizophrenia). This supports a transdiagnostic, 

hierarchical organisation model of maladjustment. 

 

5. The Hierarchical Adjustment Framework (HAF) 

Synthesising the above, we propose the Hierarchical 

Adjustment Framework (HAF) with three interacting levels: 

Level Function Healthy Operation Maladjustment Pattern 

L1: Habitual-Sensorimotor Automatic routines, skills 

Efficient, effortless Overlearned maladaptive habits 

(addiction, self-harm) 

L2: Goal-Directed Selection Choose actions based on 

outcome value Flexible, reward-sensitive Impulsivity 

or apathy (ADHD, depression) 

L3: Metacognitive Supervision Monitor progress, switch 

strategies, update goals Reflective, adaptive Rigid 

rumination or chaotic goal-shifting (anxiety, BPD, 

psychosis) 

 

Adjustment requires 

1. Vertical coherence: Lower-level actions serve higher-

level goals. 

2. Lateral flexibility: When a strategy fails, alternative 

operations are available. 

3. Metacognitive access: Awareness of the current 

behavioural hierarchy. 

 

The HAF predicts that interventions targeting any level can 

improve adjustment, but the most durable change occurs 

when upper levels (L3) are engaged to reorganise lower 

levels. 

 

6. Interventions: Rebuilding Behavioural Hierarchies 

6.1 Behavioural Activation (BA) for Depression 

BA systematically restructures daily activity hierarchies. 

Patients schedule simple, achievable actions (L2) that 

provide positive reinforcement, breaking the habit of 

withdrawal (L1). As mastery increases, more complex 

hierarchies (e.g., returning to work) are built. BA’s 

effectiveness (effect size d > 0.8) supports the hierarchical 

model (Martell et al., 2010) [17]. 

 

6.2 Cognitive Remediation and Executive Function 

Training 

Computerised training targeting working memory and 

cognitive flexibility has shown modest but reliable 

improvements in behavioural organisation, particularly in 

schizophrenia and ADHD (Karbach & Verhaeghen, 2014) 

[9]. However, transfer to real-world adjustment remains a 

challenge; combining training with metacognitive strategy 

instruction improves generalisation. 

 

6.3 Metacognitive Therapy (MCT) 

Wells (2009) [19] developed MCT for anxiety and 

depression, targeting the “cognitive attentional syndrome”-

persistent rumination and worry (dysfunctional L3 
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operation). MCT teaches patients to disengage from 

unproductive monitoring and redirect attention to goal-

relevant actions-essentially teaching when to exit a TOTE 

loop. 

 

6.4 Environmental Structuring and External Aids 

Because prefrontal resources are finite, external supports 

can compensate. Examples: 

▪ Implementation intentions: “If situation X, then I will 

do Y” automates goal-directed action (Gollwitzer & 

Sheeran, 2006) [7]. 

▪ Checklists and visual schedules: Reduce working 

memory load. 

▪ Environmental cues: Placing medication next to a 

toothbrush ties desired behaviour to an existing habit 

hierarchy. 

 

6.5 Case Illustration: Reorganising Behaviour in 

Chronic Procrastination 

Client: A graduate student with severe procrastination, 

anxiety, and low mood. 

Hierarchical assessment: L1 (habit): checking social media 

whenever facing difficult writing. L2 (goal-directed): knows 

she needs to write, but the operation “open laptop” triggers 

L1 automatically. L3 (metacognitive): ruminates “I’m lazy,” 

but never tests alternative strategies. 

Intervention: (1) Implementation intention: “When I sit at 

my desk, I will turn off WiFi for 25 minutes.” (2) Break 

“write thesis” into 10 tiny subgoals (“open document,” 

“write one sentence”). (3) Metacognitive cue: set phone 

timer for 5-minute check-in to ask “Is current operation 

serving my higher goal?” 

Outcome: Over 8 weeks, procrastination reduced by 70%, 

anxiety halved, and writing output tripled. 

 

7. Future Research Directions 

Despite strong theoretical and empirical foundations, critical 

gaps remain: 

1. Real-time dynamics: EMA and wearable sensors can 

track how behavioural hierarchies fluctuate across 

contexts, revealing personalised patterns of 

disorganisation. 

2. Causal mechanisms: Longitudinal studies are needed 

to determine whether disorganisation precedes 

maladjustment or vice versa (likely bidirectional). 

3. Computational phenotyping: Hierarchical 

reinforcement learning models can be fitted to 

individual behaviour to identify precisely where the 

hierarchy fails (e.g., poor option creation vs. poor 

option selection). 

4. Cross-cultural validation: The HAF must be tested in 

non-Western, non-industrialised societies where 

behavioural norms differ. 

5. Intervention optimisation: Adaptive, just-in-time 

interventions (e.g., smartphone prompts when 

behavioural disorganisation is detected) could prevent 

maladjustment before it escalates. 

 

8. Limitations 

This paper has several limitations. First, the HAF remains a 

synthesising framework requiring direct empirical 

validation. Second, individual differences in intelligence, 

personality (e.g., conscientiousness), and biological factors 

(e.g., sleep, nutrition) moderate the organisation-adjustment 

link but were not exhaustively reviewed. Third, the focus on 

hierarchical control may underemphasise bottom-up 

processes (e.g., interoception, affect) that can temporarily 

overwhelm even a well-organised hierarchy. 

 

9. Conclusion 

The organisation of behaviour is not a trivial skill but the 

very architecture of psychological adjustment. From the 

TOTE unit to prefrontal hierarchies, decades of research 

converge on a single insight: well-adjusted individuals are 

not those who never experience distress, but those who 

possess flexible, coherent behavioural hierarchies that allow 

them to test, operate, and exit effectively in the face of life’s 

inevitable challenges. Conversely, most forms of 

psychopathology-whether characterised by rigidity, chaos, 

or impulsivity-can be understood as breakdowns in this 

hierarchical structure. 

Clinical interventions that explicitly rebuild behavioural 

organisation, from behavioural activation to metacognitive 

therapy, already demonstrate efficacy, supporting the 

model’s translational value. Future research should embrace 

a transdiagnostic, computational, and culturally sensitive 

approach to understanding and repairing the behavioural 

hierarchies that underpin human flourishing. 
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