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ACROSS DOMAINS AND MODALITIES
Neville Stanton has examined sociotechnical systems across 
many domains including energy distribution, driving, emergency 
services and various military domains. In recent work he 
extended the EAST method to a case study based on UK Royal 
Navy training that uses Hawk jets to simulate missile attacks 
against ships. He examined how breaking ‘links’ in social, 
task and information networks revealed risks within the 
sociotechnical system in this simulation.

This provided understanding of resilience and susceptibility 
to operational risks from a systemic rather than taxonomic 
perspective. It further highlighted the importance of effective 
information transition across the system with the vast amount of 
information passed between operators being verbal 
in nature.

Aaron Roberts has examined the cognitive function of 
Authorised Firearms Officers during the completion of 
simulations involving weapon discharge. It was found that the 
demand of such encounters led to changes in cognitive function 
which resulted in more effective processing of visual information 
but a decline in the capacity to process information that is 
phonological in nature.

A decrease in phonological capacity can lead to less complex, 
more monosyllabic and potentially more error prone use of 

language. The modality of information presentation typically 
differs within sociotechnical systems across many domains.

It is important that sociotechnical system design and the 
development of accompanying training and policy considers the 
capacity of operators within the context of the wider system at 
the time that high impact decisions are made. In many domains 
there is a high reliance upon verbal communication to develop 
knowledge at the level of the team. Examination of alternative 
means of saliently communicating critical information (e.g. 
visual, haptic and olfactory) could improve system resilience, 
particularly during highly demanding situations when the 
capacity to talk and listen can be diminished.

Dr Aaron Roberts is a Senior Research Fellow in Human Factors 
Engineering at the University of Southampton and is Co-Investigator 
on the ComTET project. Professor Neville Stanton is Director of 
the Human Factors Engineering (HFE) team at the University of 
Southampton and is the Principal Investigator on the ComTET project. 
This work was supported in part by the Human Sciences Domain of 
the UK Ministry of Defence Scientific Research Programme (Contract 
number TIN3.228). Any views expressed are those of the authors and do 
not necessarily represent those of the Ministry of Defence or any other 
UK government department.
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GO WITH THE (INFORMATION) FLOW? 
HOW TO DEVELOP MORE RESILIENT 
SOCIOTECHNICAL SYSTEMS

AARON P. J. ROBERTS AND NEVILLE A. STANTON

What is 2 + 2? This question is relatively simple for most children, let alone adults. The cognitive effort 
required to generate a solution for a simple sum (2+2) is relatively small. It is, therefore, reasonable to  
expect that such processing can be completed inside the mind of an individual. 

However, when generating a solution to a significantly more 
complex mathematical problem, individuals will often utilise 
supportive technologies, such as a calculator. It may also be 
beneficial to divide the work into sub-components, so that a team 
of mathematicians may contribute to the overarching aim of 
providing a solution. This can increase efficiency and timeliness, 
particularly if the allocation of tasks maximises the skills and 
training of individuals within the team.

At this level, processing is no longer completed solely in the mind 
of an individual. Instead, cognition is distributed across multiple 
agents in a system, these can be both human and technological. 

In complex sociotechnical systems, the utilisation of supportive 
technologies by teams of operators increasingly becomes 
a necessity rather than an option, as data and information 
processing requirements are so large.

In order to promote shared understanding at the level of 
the team in these environments, the transition of data to 
information to knowledge at the level of the individual (e.g., 
Human-Machine-Interface) is as critical as the co-ordination or 
flow of information between human operators (e.g., verbal and 
non-verbal communication). To investigate how such systems 
might be optimised it is important to conduct research from a 
sociotechnical perspective. This can reveal how technologies, 
human operators and interactions between the two might be 
optimised to create systems that are more resilient to changing 
demands and operational requirements. 

THE COMMAND TEAM EXPERIMENTAL 
TESTBED (COMTET)
A submarine control room is an exemplar of a complex 
sociotechnical system. It requires a command team to process 
and synthesise vast amounts of data from disparate sensors 
such as sonar and periscope, utilising various technological 
support. The ComTET project is a program of work tasked 
with documenting contemporary submarine command team 

operations and the completion of multiple studies to provide 
evidence-based recommendations for future design concepts.

To achieve such aims a mid-fidelity submarine control room 
simulator was constructed at the University of Southampton. 
The work we have completed to date has included examination 
of system performance using the Event Analysis of Systemic 
Teamwork (EAST) method. This network approach has provided 
insights into patterns of communication between operators in 
the control room, the type of information getting  
passed and the connectivity between  
sub-tasks being completed.

Examination of contemporary ways of working has revealed 
bottlenecks of information flow across the control room. 
This resulted in a temporal lag for the transition of critical 
information between operators in the control room and a loss 
of information as it was passed between multiple operators, 
leading to a reduction in overall task productivity. We found this 
to be particularly evident in high demand scenarios when the 
command teams had more vessels (which had less predictable 
behaviours) to process.

This finding has promoted a data-driven re-design of submarine 
control room configurations, ways of working, workstation 
interfaces and task allocation using a variety of Human Factors 
methods. A series of further studies have revealed that new 
designs did indeed reduce information flow bottlenecks which 
improved command team capacity and overall productivity.

We made a number of key recommendations which included: 
co-locating operator’s dependent on each other for task relevant 
information; the design of more intuitive interfaces, with the 
capacity to overlay data from multiple sensors, aligned with 
relation to operationally relevant information; and the design 
of control rooms of the future that are more adaptable with 
regard to configuration, information presentation and crewing. 
These recommendations can create greater system resilience 
as command teams can react to specific operational demand, 
increasing overall productivity. 


