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1. Summary of the impact 
 
Research undertaken by Professor Graham Edgar and co-researchers has led to the 
development of a world-leading approach to the measurement of situation awareness (SA).  
Good SA underpins effective human performance in almost any context.   The measurement 
methodology incorporates unique, theoretically robust, measures and is referred to as QASA 
(Quantitative Analysis of Situation Awareness) or (formerly) QUASA.  QASA has been applied 
across multiple domains, and has been adopted by users worldwide, particularly in the domain 
of firefighting, where QASA has been developed into a training tool referred to as Firemind and, 
as such, has been incorporated into firefighter training in the UK and Netherlands. 
 
2. Underpinning research 
 
Situation awareness is widely regarded as one of the key issues for human factors, and one of 
the world’s leading researchers in the field (Mica Endsley) was, until recently, chief scientific 
adviser to the US Chief of Staff.  Failures of SA are often identified as a key factor underlying 
major errors and catastrophic accidents that carry enormous human and financial cost.  Situation 
awareness is fundamental to good performance and decision-making in any context. 
 
There have been many techniques developed for the measurement of SA, that measure either 
actual situation awareness (knowledge of a situation compared to the, ‘ground truth’) or 
perceived situation awareness (how good or bad an individual believes their SA to be).  The 
QASA approach6, originally developed by Edgar within the military domain while employed by 
BAe Systems, measures both actual and perceived situation awareness, together with another 
measure that is unique to the QASA tool and provides a measure of information use (bias) – a 
key component of the process of building SA.   
 
The underpinning research for QASA spans a wide range, from fundamental neuroscience3, 
through cognitive psychology6 to applied research1,2,4,5. 
 
QASA, originally developed in the military domain, has been refined and applied in areas 
including health, education, driving, and fire and rescue.  A strength of the QASA approach is 
the strong theoretical underpinning; something that is relatively under-developed in many SA 
measures.  The tool is underpinned by research in the new area of ‘neuroergonomics’ funded by 
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a grant won from the Ministry of Defence’s ‘Competition of Ideas.’  This has led to the publication 
of one of the first ever papers linking SA to the underpinning neuroscience3. 
 
The QASA approach was tested initially within a military command and control simulation7, 
providing an explanation for the cognitive processes that may underpin, ‘friendly fire’, and was 
then successfully applied in highly realistic army brigade-level simulations and international tri-
service disaster relief simulations (findings unpublished due to security considerations).  The 
unique bias measure within QASA gave insights (that there are individual differences in 
information use when building SA) that would not have been obtainable with any other current 
measure. 
 
A finding that information is used selectively when building SA drove the application of the QASA 
approach in the health domain5, where missing key information can lead to poor patient 
outcome, particularly in the domain investigated (obstetrics).  This research was funded by a 
grant from Great Western Research and United Bristol Healthcare.  A key finding of this 
research was, again, that individuals use available information in different ways when building 
SA and also that interruptions are a key factor in lapses in SA. 
 
The application of QASA in the domain of firefighting has been supported by two Erasmus+ 
grants generating a body of research1,2,4,G on individual and cultural differences in situation 
awareness and an online training tool has now been implemented to allow firefighters and 
trainers to access the tool remotely and to use it to either self-test or incorporate into formal 
training sessions.  A paper describing the approach, produced in collaboration with stakeholders 
across Europe, has been published in premier international professional publications for 
firefighters1,4. 
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4. Details of the impact 
 
The QASA approach was first developed in the military domain and it is here that it has been 
adopted by others to look at a range of real-world issues such as: 
 

• Improving SA in single-ship naval anti-air warfare and also measuring SA in anti-
submarine warfare helicopter crew (ASW) where the approach was well accepted E. 

 
• The impact of collaborative work support systems in a large-scale military 

experiment with Canadian Forces officers I. 
 

• Performance in a digital warfighting exercise H. 
 

• Situation awareness within the context of a realistic command-and-control scenario F. 
 
The QASA approach has also been used by other workers in non-military scenarios such as: 
 

• Improving CCTV security surveillance J. 
 

• Developing effective human-robot interaction in teleoperated systems B. 
 

 
The QASA approach has been widely adopted by other researchers and, to quote a paper in the 
area F,  
 
‘QUASA, as developed by Edgar et al. (2000, see also Edgar et al. 2003) is, currently, one of the 
most frequently used method of collecting and analysing data on SA.’   
 
The QASA approach has now been developed into a tool designed for use in firefighter training.  
The development of this tool was supported by an EU grant under the EU Erasmus+ scheme 
and the tool is referred to as, ‘Firemind.’  Firemind research has been accepted for publication in 
professional fire and rescue publications1,4.  Papers have been published in International Fire 
Professional (IFP), the Journal of the Institution of Fire Engineers - a global organisation for fire 
professionals established in 1918 and also in ‘Fire’ magazine (established in 1908), the leading 
magazine for firefighters, distributed to fire services nationally and internationally. 
 
The Firemind approach was presented at the Annual Conference on Fire-related Research and 
Development, UK, where it was awarded the Research Excellence Award (best paper) 
sponsored jointly by Gore Associates (a large, multinational company) and Fire magazineG.  A 
publication2 in the International Journal Emergency Services was an Outstanding Paper Award 
Winner. 
 
Firemind, was developed initially with the UK Fire and Rescue service.2,G.  The introduction of 
the world-leading methodology into the training of incident commanders generated 
transformational changes for the end-users.  UK incident commanders that took part in the 
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training reported changes in their day-to-day practice of incident commandG. Firemind has now 
been further developed across six other countries (Belgium, Denmark, Estonia, The 
Netherlands, Spain and Poland).  The Firemind tool has revealed differences in information 
processing across the firefighters in the different countries1.  As a result of the Firemind research 
two members of the unit (Edgar and Baker) were invited to attend an EU-funded Exchange of 
Experts on the topic of mental strength, and to present a paper to a symposium on SA, hosted 
by the Institute for Safety (IFV) that is responsible for developing and implementing the training 
of firefighters in the Netherlands. 
 
Firemind has been used by IFV Netherlands in a longitudinal study of firefighter SAA and has 
been incorporated into the training of Firefighters in the Netherlands C,D. 
 
Members of the UoA (Edgar & Baker) have again successfully bid into the EU Erasmus+ 
scheme to fund a development of the Firemind tool (Firefront) that expands the tool to measure 
situation understanding, as well as situation awareness.  Firefront involves two of the original 
Firemind partners (Belgium and the Netherlands) together with 4 new partners (two new 
partners from Denmark, Estonia and Spain).  All of the EU partners are actively involved in the 
training of firefighters. 
 
The Firefront training scenario has now been migrated to an online platform and is available as a 
self-contained package that can be used by firefighters and trainers worldwide, either to self-test 
(the package gives detailed and individualised feedback on performance) or to incorporate into 
formal training. 
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