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Abstract. Augmented Cognition technologies focus on assessing and monitor-
ing the user to produce a composite picture of their cognitive state. This is 
based on the mental processes of the user involving perception, memory, judg-
ment and reasoning. It does not include the emotional, volitional or the sub-
conscious processes. Due to the absence of input from a core human dimension 
– the subconscious - it is inevitable that the picture to emerge from this data will 
be incomplete. The focus of this paper therefore, is on this subconscious dimen-
sion. The objective is to illustrate how subconscious processes can shape beha-
viours and determine individuals’ strategic actions. We argue that in order to 
formulate a complete portrait of an individual’s cognitive state, it is important 
to integrate the subconscious dimension.  
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1 Introduction 

Augmented Cognition technologies focus on assessing and monitoring the user to 
produce a composite picture of their cognitive state. This is based on the mental 
processes of the user involving perception, memory, judgment and reasoning. It does 
not include the emotional, volitional or the subconscious processes. Due to the ab-
sence of input from a core human dimension – the subconscious - it is inevitable that 
the picture to emerge from this data will be incomplete. The focus of this paper there-
fore, is on this subconscious dimension. The objective is to illustrate how subcons-
cious processes can shape behaviours and determine individuals’ strategic actions. We 
argue that in order to formulate a complete portrait of an individual’s cognitive state it 
is important to integrate the subconscious dimension. 

2 Focus and Objectives 

Thus the key focus of this paper is the subconscious dimension. Our objective is to 
illustrate how subconscious processes shape behaviours and determine the strategic 
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actions of individuals. The aim is to demonstrate how the inner subjective dimension 
can contribute to the understanding of individual cognitive states and therefore, lead 
to augmented cognition systems that can expand and enhance this state. An integrated 
view of the cognitive state and the interrelationship between the key four components 
is diagrammatically outlined in Figure 1. 
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Fig. 1. An Integrated Perspective 

Subconscious phenomena are embedded in the inner subjective domain. Since 
these are usually triggered by external events, the interrelationship with situational 
phenomena is important. The interaction between the two produces the manifestation 
of visible or measurable physical and behavioural phenomena. The inner subjective 
domain, consisting of subconscious phenomena is pivotal to the formation of compo-
site pictures of current cognitive states. It is the subconscious phenomena that create 
the landscape of the inner subjective domain and determines how individuals expe-
rience the external world, the unconscious habitual, behavioural patterns and the deci-
sions and strategies adopted in response to external stimuli. 

Thus our hypothesis is by delving into this subconscious domain, it becomes poss-
ible to develop richer and more composite views of individual cognitive states. 

3 Theoretical Framework  

We refer to the inner subjective domain as the Psycognitive domain, which will be 
examined within a theoretical framework drawn from Psycognition. Psycognition is 
based on the theory that external behaviours arise from the subconscious that shapes 
how individuals perceive and experience the world. The research methodology de-
rived from Psycognition is focused on understanding the subconscious processes as-
sociated with the semi-predictable emotional responses and behaviours that reside in 
the subconscious.[1] 



 Integration of Psycognitive States to Broaden Augmented Cognition Frameworks 425 

The concept of characterology lies at the core of the Psycognition theoretical 
framework. Characterology refers to the set of core beliefs formulated early in an 
individual’s development and the behaviours that are predicated on these beliefs.[2] 
Psycognition applies a framework of characterological types to examine subconscious 
processes and behavioural strategies. An overview of these is provided in Table 1. For 
purposes of clarity, colloquial terms are used instead of clinical ones. Despite the 
variations in terminology the framing of character types is similar to other topolo-
gies.[3, 4]  

The identification of a dominant character orientation provides a basis for develop-
ing hypotheses about the interdependency between subconscious core material and 
behaviourial strategies. From this we can begin to formulate approximate predictions 
of how individuals will respond in certain situations. This is the framework for our 
examination of the interrelationship between the Psycognitive inner subjective do-
main and external behaviours in the following sections. 

Table 1. An Overview of Characterological Themes 

Character Position Behavioural Orientation Core Belief 

Mr Safety Safety - trust The world is dangerous 

Mr Action Performance - recognition Self worth = achievement 

Mr Endurance Indirect control-endurance Not good enough but do the best 

Mr Freedom Freedom  - Be the best & win In charge – power - control 

Mr Self-Reliant Challenge. Going it alone Never rely on others. Self-care 

Mr Expressive Attention, avoid separation Not interesting-not listened to 

4 Examination of the Psycognitive Inner Subjective Domain 

Our examination of the interrelationship between the Psycognitive inner subjective 
domain and external behaviours is drawn from a research study of the strategies and 
decision making of a sample of RAF fighter pilots.[1] The investigation focused on 
how subconscious processes influenced the pilots’ behaviours in handling critical 
incidents. The line of enquiry was whether there were significantly different characte-
rological orientations among the research sample and if so, how these differences 
influenced the subjects handling of critical incidents.  

Examples from the research illustrate how characterological orientation influences 
the strategies employed in three kinds of critical incidents:  

1. Information Overload: The eight adjustment processes to information overload 
have been typified as: omissions, errors, filtering, abstracting, multiple channels, 
queuing, escape and chunking.[5] 

2. Control Breakdown: a perceived or actual breakdown of control in a situation. 
3. Plan Breakdown: a plan cannot be carried out, therefore objectives cannot be 

reached. 
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In the following sections we draw from the sample of fighter pilots to examine the 
differences in individual characterologies in relation to the strategies the subjects 
adopted in each critical incident.  

5 Strategic Behaviours – Information Overload  

The research findings pointed to differences in the subjects’ adjustment processes in 
information overload incidents. The four strategies consistently applied in the data are 
presented in Table 2. 

Table 2. Information Overload Strategies 

Strategy Adjustment Process Cognitive & Behavioural Response 

A Filter, chunk, escape Goes for a lot of information in an attempt to control 
overload 
Quantity is important – he determines the quality 
Core belief around not trusting dominates behaviour 
Withdrawal from the situation 

B Increase speed Speeds up & goes faster 
Goes for a lot of detail 
Core belief around, “what more do I need to do here?” 

C Queue & delay Slows things down
Timing is important to receive, consider & respond  
Core belief around doing his best & waiting for the 
outcome 

D Abstraction, 
manipulation of multiple 
channels 

Attempts to deflect the situation through abstraction 
Manipulates situations to maintain control 
Core belief around, “I can handle this.” 

 
 
Each strategy is quite different, for example, the adjustment process of Strategy A 

is based on controlling the overload by gathering as much information as possible, 
chunking it into pieces of manageable size and filtering it for quality. In contrast, 
Strategy D deflects the situation through abstraction and by drawing upon multiple 
channels of information, instead of relying only on one. The manipulation of the in-
formation is a form of maintaining control. Further contrasts are evident in Strategies 
B and C. Strategy C adopts the approach of slowing things down, queuing and delay-
ing information. While Strategy B is based on speed – i.e. of obtaining as much in-
formation as possible in order to obtain more detail. 

6 Strategic Behaviours – Control Breakdown  

The findings highlighted pronounced differences in the subjects’ strategic behaviours 
in control breakdown situations. These are outlined in Figure 2. Control Strategy B is 
orientated around values and performance where control is relinquished only after a 
considerable effort to understand the breakdown and when the subject is certain that  
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his values are not being compromised. This contrasts with the focus of Strategy D on 
power and maintaining control, where the subject superimposes whatever he can to 
maintain control over the situation. 
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Fig. 2. Strategic Control Orientations 

There were also differences in how the subjects’ experienced the loss or recovery 
of a control breakdown. The subject with control Strategy B initially experiences 
frustration and anxiety, but is relieved when he finally has to relinquish control. This 
differs from the subject with control Strategy A, who experiences a lack of safety and 
therefore prepares for the worse. This contrasts with the control Strategy D subject 
who experiences feelings of power and winning when he refuses to relinquish control.  

7 Strategic Behaviours – Plan Breakdown  

Further evidence of differences in strategic behaviours was also found in the subjects’ 
handling of breakdown incidents. The factors provoking a breakdown varied among 
the subjects. For example, the breakdown factor in Strategy A is a violation of values, 
for Strategy B it is the compromise of values and principles and for Strategy C it is 
the failed plan. There is no breakdown factor for Strategy D since the tactical plan is 
changed to enable the achievement of the goal. A divergence also emerged in the  
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subjects’ final response to not achieving their plan. There was a range of responses 
from a complete withdrawal, a refusal to accept, creating a rationale for acceptance, 
through to compromise. These strategic differences are shown in Table 3. 

Table 3. Plan Breakdown Strategies 

Strategy Primary 
Motivator 

Goal Strategic Tactics Breakdown Factor Response 

A 
 
 

Performance Achievement Goal focus 
Manipulates 
Persists 

Violation of core 
values 

Withdraws 

B Values  
Principles 

Achieving 
what’s right  

Focus on what is right
Perseverance 
Tactical change 

Compromise on 
values & principles 

Battles system 
Accepts failure if 
rationalized 

C Be the best 
possible 

Influence the
outcome 

Provides input to 
situation 

Failed strategy
Waits 

Compromise 

D Success & 
Winning 

Achieving the
goal 

His goal - his way.
Impulse over-rides 
rational thinking & 
judgment 

None – success
driven. Achievement 
only 

Changes plan 
Refuses to accept 
failure 

 

8 Themes and Patterns 

The findings indicated that the subjects tended to apply the same strategy to the dif-
ferent incidents. For example, the focus on trust and safety in Strategy A was applied 
to both the information overload and control breakdown incidents. This was also the 
case for Strategy B where the focus on speed and effort applied to both of these inci-
dents, as well as for Strategy C with the focus on slow and delay. The theme for Strat-
egy D – control and manipulate was evident in all three incidents. These parallels 
suggest that the subjects organise their experiences and behavioural responses around 
certain underlying core beliefs. For Strategy A it is safety and trust; for Strategy B, 
values and performance; for Strategy C – to do one’s best and compromise and for 
Strategy D, control and manipulation. These patterns are shown in Table 4. 

Table 4. Themes and Patterns in Strategic Behaviours 

 Information Overload Control Breakdown Plan Breakdown 

A Doesn’t trust information 
Controls with quantity 

Unsafe not to be in control  
Unsafe if gives up control 

Manipulates situation 
Withdraws if values are 
compromised 

B Speeds up 
Focuses on detail 

Increases effort – tries harder 
Gives up if not a negative 

reflection  

Focuses on what is right 
Accepts it if it’s rational 

C Slows and delays things 
Does his best and waits 

Attempts to understand 
Relinquishes control 

Focus on doing his best 
Adapts and compromises 

D Deflects through abstraction Exerts power to control 
Imposes own methods 

Impulse overrides rational 
thinking –refuses to accept 
failure 
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9 Strategic Behaviours in Terms of Characterology 

An examination of the subjects’ behaviours in terms of characterology drew close 
parallels between the characterological orientations outlined in Table 1 and the sub-
jects’ strategies. The theme of safety and trust for Strategy A corresponds to ‘Mr 
Safety’ and the performance and action focus of Strategy B corresponds to ‘Mr Ac-
tion’. There is also a parallel between ‘Mr Endurance’ and the orientation of Strategy 
C to do one’s best and wait. The theme of power, control and freedom for Strategy D 
closely relates to ‘Mr Freedom’. A mapping between the subjects’ strategies and cha-
racterological orientation is provided in Table 5. This has been extended to include 
the strategic behaviours and the barriers associated with each characterology. 

Table 5. Mapping of Subjects’ Strategies with Characterological Orientation 

 

The findings suggest the subjects’ characterology emerges at points of breakdown 
when subconscious behaviours arise and begin to direct the strategic behaviours. For 
this reason, we see one subject handling an information overload situation by seeking 
large quantities of information through a lack of trust, another speeding up incoming 
information and yet another slowing down and delaying information. 

Characterology also provides an explanation for the differences that appeared in 
the subjects’ handling of control breakdown situations. For example, there was a sig-
nificant variation in how the subjects responded to a breakdown in control, ranging 
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from at one end of the spectrum feeling unsafe when control is lacking, then to giving 
up control only if values and performance are not compromised, and then relinquish-
ing control only if it can be rationalised and finally to the opposite end of the spec-
trum - a refusal to relinquish control. 

The analysis of the subjects’ behaviour in the data identified four of the six charac-
terological types outlined in Table 1. This was fortuitous. Each of the four subjects’ 
strategic behaviours in the three critical incidents corresponded to a different charac-
terological type - ‘Mr Safety, Mr Action, Mr Endurance, Mr Freedom’. The limited 
size of the sample did not provide the scope for the two remaining characterologies to 
emerge.  

10 Barriers and Situational Appropriate Behaviours 

Barriers are habitual behaviours that block the process of taking appropriate actions 
and decisions. Barriers essentially are defences against failure, which reverse the ap-
propriate behaviour that needs to occur.[2] Each characterology has a disposition 
towards a particular barrier as shown in Table 5. For example, Mr Safety tends to 
have an insight barrier leading to a withdrawal response. Mr Action is disposed to-
wards a response barrier. 

The cycle for situational appropriate behaviours consists of four main functions: 
clarity, response, effectiveness and insight. Our research highlighted the interruption 
of two of these functions in breakdown situations.[1,6,7] The evidence indicated a 
number of incidents where the clarity function was interrupted by an insight barrier 
and the effectiveness function by a response barrier. Both of these functions are es-
sential to situational appropriate behaviours. 

The process begins with the clarity function, which arises from awareness, atten-
tion and information. With an absence of insight there isn’t the clarity with which to 
move forward to the next function. As illustrated in the data, when this occurs some 
strategies involved a process of continually seeking clarity by gathering more infor-
mation or through the elicitation of input.   

There were other examples in the data of the interruption of the effectiveness func-
tion by a response barrier. When this barrier emerged in some of the strategies, the 
subjects experienced difficulty in responding with appropriate and effective action 
and responded instead by withdrawal, resistance or rebellion.  

11 Characterology as a Dominant Behavioural Force 

A new research question emerged when the data pointed to evidence of counterac-
tions of normal characterological tendencies by the military system. Under normal 
circumstances the military system - the culture, ethos, rules and regulations, provides 
for automatic behaviour. When this system is the dominant force, individual thinking 
and behaviours spontaneously draw upon this system. When the strength of the sys-
tem is in the forefront, the core material underlying character strategy resides in the 
background. 
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The data was examined to determine whether there were incidents where the  
subjects’ characterology became the dominant force in driving their behaviour and 
strategies and the military system receded into the background. A number of specific 
incidents were highlighted in the data where the strength of the subjects’ characterol-
ogy superseded the military system. For reasons of confidentiality these specific  
incidents cannot be described. However, the generic behaviours that led to the supe-
rimposition of characterological behaviours over the military system are illustrated  
in Table 6. 

The strategic behaviours evident in the data suggest that under certain circum-
stances such as, extreme high stress and life threatening situations or involving a 
compromise of character in terms of values and principles, the strength of an individ-
ual’s characterology will emerge and counteract the military system. In the majority 
of cases however, the evidence pointed to the predominance of the military system 
over the subjects’ normal character tendencies. This is an indication that the subjects 
were psychologically well balanced and fully integrated into the military system.  

Table 6. The Dominance of Characterology 

Strategy Cognitive Interference/ 
Character Compromise 

Military ‘System’ in Background 

A Safety & trust Will not rely on ‘the system’ for safety 
Has his own rules for safety 

B Performance & recognition Bypasses the system if necessary to maintain 
character integrity 
Will not allow the system to undermine his  
performance 

C To do one’s best & influence Bypasses the system if necessary 
D Power, control, freedom, 

adventure 
Dangerous situations; overrides rules 
A disregard for procedures 

12 Research Conclusions 

An important finding from this research is that despite the similarities in the subjects’ 
background, training, experience and the strength of the military culture, there were 
significant differences in how they responded to critical incidents involving a break-
down. Our conclusion here is that the differences in the strategic behaviours can be 
attributed to how the subjects organise their experiences around the subconscious 
material rooted in their characterological orientation. This is more pronounced in 
situations where the subjects are faced with an actual or perceived threat to survival, 
experience a breakdown in plan or control, an overload of information or if values and 
principles are compromised.  

These conclusions challenge the common assumption that individuals draw upon 
conscious and rational behaviour. The findings indicate this is not valid in all cir-
cumstances. A key conclusion is that this research provides evidence that the Psycog-
nition characterological framework has diagnostic and potential predictive power.  
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This can provide us with a basis for developing an understanding of the subconscious 
strategic behaviours that could emerge in critical incidents and in other challenging 
environments.  

13 Implications 

Understanding behaviour under severe stress has key implications for augmented 
cognition technologies and system design in general. Military systems are just one of 
the many kinds which can serve to provide high risk operational conditions which 
demand that human stress behaviours be studied. The results of this research suggest 
that under extremes of stress, subjects organise their experiences and behavioural 
responses around certain underlying core beliefs. Under certain conditions the sub-
jects will depend on these deeply embedded core beliefs in the subconscious to guide 
their decisions and action, as well as, or more than, rational reasoning. Moreover, 
when drawing on their experience to compensate, the subjects organise those expe-
riences around the subconscious material rooted in their characterological orientation. 

Thus systems design based on the assumption that operational staff draw only upon 
conscious and rational behaviour may be flawed. From the evidence given here, aug-
mented cognition technologies need to include a Psycognition characterological 
framework, to provide a key diagnostic dimension for understanding strategic beha-
viours driven by the subconscious that are manifested under stress, i.e. in crucial mo-
ments of decision taking in life-threatening or other conditions where individuals are 
under intense strain. 
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