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Abstract – Today’s asymmetric threats put new 
challenges on military decision making. As new 
technology develops we have new possibilities to 
support decision making in such environments. 
However, it is important that the tools developed take 
into account users’ (commanders’) decision needs. 
This paper presents some initial user studies of 
Swedish commanders testing a prototype application 
developed to answer these new challenges introduced 
by asymmetric threats. The application aids 
commanders by supporting situation awareness in 
terms of providing an overview of incoming 
intelligence reports and displaying probabilities of 
future events. The user study focuses on how the tool 
can support commanders’ daily decision making 
activities. The results indicate that the general concept 
could be useful for Swedish commanders and analysts, 
but some suggestions for improvements are made. The 
issues found in this study will inform the continuing 
evaluation of this tool.   
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1 Introduction 
Effective decision making is especially important for the 
success of military operations. Compared to the classical 
doctrinal approach, decision making activities in today’s 
military missions is characterised by asymmetric threats 
and peace keeping operations. More specifically, 
according to [1, p. 1] “… [i]n today’s international 
peace-keeping and peace enforcing missions, the 
‘adversary’ is normally a multifaceted loosely-coupled 
combination of well-armed soldiers, irregular forces, 
criminals, civilian groups and other entities, using 
various types of vehicles and low or high-level technical 
equipment. These actors interact with sometimes hidden 
and non-correlated agendas, and collaborate if they 
judge it to be supporting their specific goals”. Hence, 
decision making in military command and control 

environments is today in many cases characterised by 
limited time, uncertainty and the availability of a large 
amount of unstructured information [2], i.e., where 
enemies are less obvious. Interestingly, as technology 
becomes more advanced, we get new possibilities, such 
as information fusion, to support this kind of decision 
making environment [2] (indeed, information fusion 
systems can be considered as a specific type of decision 
support, cf. [3]).  
 Currently in information fusion research, the actual 
utilisation of such tools and how they fits users’ decision 
making processes is a overlooked issue which needs 
more attention. This has started to be recognised in 
information fusion research [4], and today there are a 
number of more human-factor oriented papers within IF 
research (cf., e.g., [5-11]). However, more HCI research 
focusing more specifically on human decision making in 
the context of information fusion is needed. Indeed, it 
has been acknowledged that the introduction of 
technology such as decision support systems could alter 
the way tasks and decisions are distributed among 
commanders (e.g., a common operational picture 
available at all levels of command may have 
implications for, e.g., authority, within the command 
chain) [12].  
 This paper presents a user study which examines 
how the previously developed Impact Matrix tool [1] is 
perceived and could be used to support its intended 
users. In particular, this tool utilises information fusion 
techniques to predict adversary intent [1] by combining 
incoming intelligence reports. The tool provides filtering 
and sorting functionality in addition to a probability 
distribution of future events to be used by decision 
makers.  
 The paper begins by presenting the background to 
the study in terms of human decision making and the 
developed prototype tool. This is followed by 
presentation and discussion of some initial user studies.   
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2 Decision making and situation 
 awareness 

There are many different decision making models 
utilised in environments characterised by time critical 
decisions such as military decision making, cf. [15]. A 
common element among those mentioned in [15] (e.g., 
OODA-loop, Kill Chain model, Triage model, SHOR 
model, action based model, recognition primed model) is 
that situation awareness, one way or another, underlies 
most decision models and is typically considered as an 
important requirement for human decision making. In the 
models mentioned, situation awareness refers to the 
decision makers’ understanding of the current situation. 
The importance of situation awareness has also been 
recognised in the development of decision support 
systems, for example, according to [16, p. 7] “[t]he 
TRADMUS program has adopted the position that 
decision aiding systems should assist in the decision 
making process, and focus on aiding the situation 
assessment portion of the decision making task”.  

Looking specifically at situation awareness research, 
Endsley [17] is one of founders of the concept. Endsley 
[17] developed a model where situation awareness was 
divided into three distinct levels, i.e., Level 1: perception 
of current elements in situation; Level 2: Comprehension 
of current situation; Level 3: Projection of future status. 
As the model is displayed, the three levels of situation 
awareness are considered a prerequisite for making a 
decision which can result in an action. Also, the creation 
of a mental representation of the situation is emphasised. 
Here, situation assessment is often referred to as the 
process of achieving situation awareness. Endsley [18] 
continued to identify different elements which need to be 
supported for achieving situation awareness (SA) in, for 
example the aviation domain, i.e., geographical SA, 
spatial/temporal SA, system SA, environmental SA and 
tactical SA. It can be argued that the aviation domain 
naturally shares many of the characteristics of military 
decision situations.  

Interestingly, there are similarities between 
Endsley’s model (previously explained) and the JDL data 
fusion process model. In the JDL model level 2 is 
referred to as situation assessment (cf. SA Level 2) and 
level 3 is referred to as impact assessment (cf. SA Level 
3). It has been argued that Endsley’s model display the 
human part while the JDL model is a functional model of 
the data fusion process [19].  

An application which intends to support both 
situation assessment and impact assessment, and 
subsequently users’ situation awareness, is described in 
the following section.  

 
 
 

 

3 The Impact Matrix application 
The Impact Matrix prototype has been developed in the 
context of the new challenges posed by asymmetric 
threats and has previously been presented at Fusion 
2007, cf. [1], however, a brief description of the original 
tool is presented below.  
 The “Impact Matrix” is an information fusion 
based ecision support application to be used as a tool for 
today’s commanders when handling various incoming 
intelligence reports. The aim with the tool is to support 
the decision makers’ situation awareness and, thus, 
increase their possibilities for proactive decision making 
activities. More specifically, the tool consists of an 
impact matrix which informs users of possible future 
events. The impact matrix presents the user with the 
probability of an event and provides the background 
information which led to this conclusion. The matrix 
also organises the events according to how likely they 
are to occur and according to what impact they have if 
they do occur, cf. Figure 1.  
 Each future event carries information about what 
indicators and observations have probed the event, i.e., a 
description as to why the system has reached a particular 
conclusion is provided. In addition to the matrix, the 
user has, through the tool, access to the incoming reports 
and a map displaying the origin (location) of the 
incoming reports. In other words, users’ decision making 
processes could, potentially improve, by “keeping track 
of which available information could be linked to 
potential future events” [1, p. 7].  
   

 
Figure 1. Current Interface of the tool as of December 2007. 
(a) Matrix indicating probabilities of event (b) list of incoming 
reports (c) Map displaying geographical location of incoming 
reports (d) additional information (traceability) concerning the 
chosen event in “a” (e) information included in the indicated 
report in “b”.  

 
 

(a)  

(b) 

(c)  

(d) (e) 
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The information provided by the tool enables the user to 
enhance his/her situation awareness of the current 
situation as well as future events, and, hence, provide 
possibility for proactive decision making (i.e., a decision 
which may hinder a possible future event) instead of 
reactive decisions (i.e., a decision which is here a 
reaction of the current situation). For a more detailed 
description of the technology behind the tool, cf. [1].   
 An initial informal interview was carried out 
during the spring of 2007 where the tool where 
presented for potential decision makers, and it was 
indicated that the application could be useful to support 
decision making and situation awareness [1]. In 
particular, it was highlighted that the tool could be used 
for training and debriefing. For instance, it would be 
useful to have the possibility to replay the events and 
discuss alternative decisions and actions [1]. The 
interview indicated the potential for the tool, but more 
studies are needed, which is the motivation behind the 
studies presented in the following sections.  

4 User studies  
The studies presented in this paper are part of the 
evaluation process of the Impact Matrix application 
developed by the Swedish defence agency. This is an 
iterative evaluation process which will continuously 
inform the continuing development of the prototype, 
hence, the explorative nature of the studies. Also, the 
studies are qualitative in terms of the data collected. The 
aim of the presented studies was twofold: (A) to get user 
feedback on the tool as a concept, which complements 
the initial interview, and (B) to identify issues which can 
inform future evaluations. In other words, the main 
concern has been to answer the following question: 
 

 Is the ‘Impact matrix’ a useful tool when 
making decisions in today’s military 
operations, e.g., like Kosovo Force (KFOR) 
operations performed in Kosovo?  

 
Hence, the presented studies are explorative, focusing on 
providing insight in how such a tool can be utilised. As a 
consequence, the impact matrix is not evaluated here in 
terms of the procedure of adding reports or creating the 
rules which probe decision makers. Instead, what is 
evaluated is the utilisation of the information provided 
via the interface of the impact matrix in terms of its 
possibilities of supporting different decision making 
process activities.  
 Test were performed on two occasions have been 
performed; these are explained in further details in the 
following sections.  

4.1 User study 1 
In the first user study, three of the authors (MN, PB, BK) 
were involved in the practicalities of conducting the 
study. The aim with this study was to explore the 
possible utilisation of the prototype by the intended 

decision makers (i.e., commanders) and the set-up of the 
study was similar to a usability test set-up.  
 Location. The study was performed at the Swedish 
Life Guard training unit and its international training 
department.  
 Participants. Two Swedish commanders 
participated in the evaluation. They had a background in 
national military operations and were in training for 
participating in international peace-keeping operations in 
Kosovo during autumn 2007.  
  Scenario. A scenario similar to the ones which the 
KFOR needs to deal with on a daily basis in Kosovo was 
implemented in the tool to simulate part of the decision 
making environment.  
 Procedure. The test started with a training session 
for the participants to get familiar with the application. 
The participants were given a short introduction and 
were asked to individually explore the system. After the 
training session the users was given a task of 
cooperatively planning the transportation of VIP persons 
between the airport and the military base. At the same 
time, they were asked to keep track of what was 
happening in the tool. The participants worked together. 
The side task was to simulate a more natural situation. 
The participants were observed during the completion of 
the task. After completion of the task, the participants 
were interviewed. The interview questions followed an 
interview guide of open-ended questions (cf., 
Appendix). Although, the guide was not strictly 
followed, it allowed for improvised questions depending 
on the participants’ answers. In previous research 
regarding IF based decision support, three key aspects 
emerged, i.e., decision making [16, 20], HCI issues [13] 
and trust [10], as important for the development of such 
systems. Hence, the interview guide was divided into 
three main categories i.e., decision making, trust and 
HCI issues. For examples of the specific question asked, 
cf., appendix 1. The study took approximately 1.5 hour 
to complete. The interviews was transcribed and, when 
needed, translated into English for the purpose of this 
paper.  

4.2 User study 2 
Two of the authors (MN, BK) were involved in the 
practicalities of conducting this study.  The aim with this 
evaluation was to complement the previous study in 
terms of more specifically capturing the interaction with 
the interface of the prototype (due to lack of it in the first 
study); hence, a change in set-up (procedure) was 
performed. In this test occasion, no side task was given, 
cf. User study 1, Procedure.  
 Location. The evaluation was performed at the 
Swedish Life Guard training unit and its international 
training department (the same as for study 1).  
 Participants. Two Swedish commanders 
participated in the evaluation. They had a background of 
participating in international operations in Kosovo 
during autumn 2007 (they participated in the evaluation 
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the day after arrival to Sweden). Hence, they have a 
different background compared to the participants in 
User study 1.  
 Scenario. A scenario similar to the ones which the 
European battle group needs to deal with on a daily basis 
in Kosovo was implemented in the tool to simulate the 
decision making environment.  
 Procedure. The participants were given a 
presentation of the tool and had the possibility to test the 
tool for approximately 10 minutes. This was followed by 
a structured interview which lasted for approximately 45 
minutes. The participants were interviewed together in 
order to allow them the possibility to trigger each other. 
The interview was recorded and during the interview the 
participants had access to the tool. The interview was 
characterised by semi-structured interview questions 
which aimed for capturing the usefulness of the tool. The 
questions followed an interview guide (see appendix) 
but allowed for improvised follow-up questions. The 
same interview guide was used as in study 1. Also, the 
interviews was transcribed and, when needed, translated 
into English for the purpose of this paper.  

5 Results  
The result is based on the transcriptions of the interviews 
performed during the two test occasions (i.e., study 1& 
2). These transcriptions has been individually analysed 
by the authors of this paper. We present the combined 
results from the transcriptions of both user studies (i.e., 4 
participants), if not otherwise noted.   
  
Better situation assessment 
Today, there are only limited possibilities of getting an 
overview of the current (as well as future) situation. All 
interviewed decision makers liked the idea of getting 
information in terms of situation understanding (map 
with reports of current events) and impact assessment 
(probabilities of future events) because it would enable 
them proactive decision making. In their own words, 
they characterise their decision making process as 
guided by the “here and now” (i.e., reactive decision 
making), even though they would like to be more 
efficient and focus on proactive actions. In general, there 
is a strong belief that the system prototyped here could 
be very helpful in supporting decision making in 
operations common for the Nordic Battle group, one of 
the European Union Battle groups. The prototyped 
application is believed to be able to process more 
information and archive it in a more searchable way; 
hence, making it more accessible for the decision 
makers. Also, interviewees especially like that reports 
were linked to a specific location on the map. A 
searchable archive of events and traceability of reports 
are seen as the most valuable aspects of the system.  
 
“Quick and dirty” impact assessment 
The impact matrix receives mixed reviews by the 
interviewed decision makers. On the one hand, decision 

makers believe in the general idea, e.g. “the system can 
give you a first fast interpretation of the current situation 
by the probability measures of events, next one can 
check whether one agrees with the systems by checking 
the underlying reports”. On the other hand, decision 
makers consider the information on the maps as much 
more valuable compared to the information provided by 
the impact matrix, i.e., “30% of the screen is used for 
useless information. It is better to have a large map and 
to let the probabilities only pop-up in case of a major 
change. The probabilities will most likely be stable and 
not change every 2 minutes”. Furthermore, the 
calculation procedure is questioned; for instance: is there 
sufficient historical data to discern between accidental 
relations and causal relations? What is the logic or belief 
system behind these calculations? What if it was just a 
random event, how can that be accounted for?  
 
Decision tradeoffs 
Two of the interviewed decision makers raised concerns 
regarding the probability distribution provided by the 
tool. When should the decision maker make the call, i.e., 
what does it really mean to have 80% risk for 
kidnapping? Does that indicate that the decision makers 
using the tool should already have made a decision e.g., 
making phone calls alerting the relevant authorities. As 
one of the decision makers puts it, “80% risk for an 
event, to me that indicates that I should have been on the 
phone making phone calls a long time ago, 80% chance 
for an event is not something you would like to have to 
deal with”. In their current work environment, typically, 
a specific time or event is used as a turning point for 
making a specific decision (i.e., the situation can 
escalate until this event occur, then I have to make a 
decision). In the tool the decision makers’ raised 
concerns regarding how they should know the “exact 
number” functioning as a turning point for decision; i.e., 
there are interesting tradeoffs to be made.   
 
Supporting situation awareness 
The decision makers explained that for a commander it 
is important to have situation awareness of a specific 
geographical area (i.e., local situation awareness) as well 
as an understanding of what the other commanders are 
dealing with (i.e., global situation awareness). It was 
suggested that the situation map should provide 
information regarding a specific area while the impact 
matrix could provide information regarding a larger area 
which includes, for instance, the overall mission 
including other commanders’ (which may be from other 
countries) activities.  
 
End users are intelligence officers rather than 
commanders 
Although the application has been envisioned as giving 
real-time support to decision makers working in the 
field, 3 of 4 interviewees state that the application better 
fits the work of intelligence officers as a tool to pre-
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process information for decision makers such as 
commanders. For a commander in the field the 
application is too disorderly and contains too much 
invalidated or irrelevant reports. Therefore intelligence 
officers are seen as the natural users of the developed 
tool. “They [intelligence officers] need to present the 
conclusions for me so I can make better decisions”. Or 
elsewhere: “only an experienced decision maker could 
have direct use for this system, for inexperienced ones it 
distracts too much from their main task, leading other 
people”. And “it is not our job to filter information and 
judge intelligence reports”. However, it should be noted 
that the tool was judged to be useful for the interviewees 
(i.e., commanders) in debriefing and training (non–real-
time situations). 
  
Long-term rather than short-term decision frames 
In line with the previous observation that intelligence 
officers rather than decision makers are the most likely 
and most natural end users of the system, the 
interviewees argue for a long-term decision making 
horizon (a week, a month) rather than immediate 
decisions based on real-time information. For example: 
“under time pressure there is no time to analyse multiple 
inquiry reports of intelligence officers”, and “when one 
has chosen ones strategy, there is no time to consider 
new information; one does not change an order lightly”. 
In addition, decision makers believed that they needed 
sufficient time to interact and control the output of the 
system, i.e., “time is needed to validate incoming reports 
as well as control the relations the system is drawing, 
therefore it should not be used for immediate decisions, 
but on the contrary the system can outperform humans 
on the long term, when it can signal for relations with 
incidents a long time ago”.  
 
Role based customisations  
Depending on role or personal preferences or the 
assignment one currently performs, decision makers 
argue that one can have very different needs. Therefore, 
they would like to have more possibilities to filter and 
select information in different ways, such as time frame 
(e.g. week, month), geographical area (e.g. a specific 
area of town), and type of events (e.g. accidents, 
findings of weapons) and so on. This would provide 
flexibility in the tool to be adapted to different decision 
situations.  
 
Achieving trust 
Decision makers reported that whether or not one relies 
on the application depends on whether one trusts the 
reasoning behind it (probabilities and relations between 
events), and whether it has performed well previously. 
Here, the traceability of the reasoning was considered 
very important. For instance, during the first study it was 
noticed that decision makers when a rise in probabilities 
occurred, they inspected the information regarding the 
reasoning behind the probabilities, also, they located the 

involving intelligence reports in order to make their own 
judgement where or not a sound interpretation was given 
by the tool, i.e., indicating the importance of traceability 
of predictions. Also decision makers reported that there 
was a potential to trust the system too much, i.e., you as 
a decision maker need to trust the system either way 
because there are no time to control the output of the 
system.  
 
Recalling headlines rather than content  
The interviewees in study 1 were specifically asked to 
recall the situation as it was presented by the tool. When 
answering that particular question, they only recall the 
headlines of the incoming intelligent reports, not the 
actual content of the reports; also, they mentioned all 
incoming reports, not just those interesting to their 
particular decision situation. 
 
Maintaining control  
Some of the decision makers reflected upon the 
intelligence reports used by the system. If you as an 
informer see something and decide to make a report on 
the event, you do not have control of how the system 
will portray the report. That is, dependent on the 
keywords you use in the intelligence report for 
describing, e.g., protest rally, it can be associated to 
different events in the tool which you do not have 
control over. One decision maker gave the example of a 
demonstration. A friendly protest rally may be 
misinterpreted as a critical event in combination with 
other events. The question raised was what if the protest 
rally was just a random event, how can that be accounted 
for? Furthermore, it should be ensured at some point that 
false information is deleted and “that the system is 
foolproof: a poorly formulated report should not create a 
massive alarm of many resources”. 
 
Importance of experience from field work  
Even though all the interviewees were positive towards 
the tool, there was one interesting issue which separates 
the two test occasions (study 1& 2) apart. The first study 
involved commanders prior to deployment in an 
international mission. Those decision makers focused 
much on the possibilities of the tool provided. The 
commanders in the second study who had just returned 
from an international mission focused much on how the 
tool actual would work in the field in Kosovo. For 
instance, in the second study specific concerns regarding 
how to act upon the provided predictions were made 
(i.e., how high need the probability be for me to take 
action). These issues were not raised by the decision 
makers in study 1.  
 
Selection of suggested improvements  
A number of different improvements aspects were 
suggested by the interviewed decision makers. First of 
all, seeing the potential of the tool regarding incoming 
information, they wonder to what extent reports and 
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other information sources in different formats can be 
incorporated automatically and translated into 
probabilities. This can be everything from paper written 
reports, faxes, and other computer applications, but also 
weather predictions, newspaper stories, UAV pictures. 
Historical data (written reports) can be extremely 
important to build up a knowledge base for a certain 
area. Currently much communication relies on spoken 
radio conversations, which is problematic to 
automatically convert into format that can be used for 
automated processing in a technical system. Several 
point out the importance of using a standardised report 
model to reach some level of standardisation. That can 
be problematic for (highly valued) reports from civil 
organisations. Also, the interviewees wonder whether 
the knowledge base that contains relations between 
current reports and future events is context dependent. 
Can the Kosovo dataset be used in Afghanistan? Can the 
French database of Kosovo be used by the Swedes that 
come after them? Finally, one can wonder to what extent 
so called “soft information” from “informal contacts” 
can be used in this system. One takes into account such 
information, but it can normally not be shared officially.  
 Second, more filtering options for the incoming 
intelligence reports were requested by the decision 
makers. For instance, one should be able to access 
reports within different time frames (e.g. utilisation of a 
timeline which could show all event for the last hour), 
different geographical areas (e.g. show event connected 
to a specific square) and on different topics (e.g., show 
all traffic accidents). Also the possibility for 
personalisation was raised.  
 Third, interviewees especially like that reports 
were linked to a specific location on the map, but they 
would like to integrate it with the possibility to show 
where different troops are currently located. Also, it was 
suggested that the situation map includes information 
relevant to a specific area while the impact matrix could 
provide information about a larger geographical area 
(thus, supporting local and global situation awareness).  
 Fourth, it was noted that the information in the 
matrix seemed constant (i.e., does not change rapidly), 
therefore, they argued for the use of pop-up box/menu 
that more clearly indicate changes in the status of a 
predicted event.   
 Fifth, the decision makers were confused by the 
timeline of the system. For instance, the intelligence 
reports which were listed, did the time indicate when the 
report was added to the system or when the actual event 
took place which generated the report? Also, the 
timeline of what intelligence reports the tool consisted of 
is not clearly indicated, i.e., one decision makers 
provided a scenario, “if I report one thing in 2003 and 
then 2009, will it be saved?” It was suggested that this 
would to be more clearly indicated in future designs.  
 

6 Discussion  
Generally speaking, one could argue that the answer to 
the original question “Is ‘Impact matrix’ a useful tool 
when making decisions in today’s military operations, 
e.g., like KFOR operations in Kosovo?” is that the 
interviewed decision makers saw the tool as useful and 
they could provide specific examples on how to use the 
tool. For instance, it was emphasised that the tool may 
be best suited for decision environments with long term 
time frames. Looking at the result in details, some 
interesting tradeoffs are revealed which need to be 
reflected upon. 
 
The effect of interface on decision making  
The result of the studies indicates that the actual design 
of the graphical user interface seems to affect the 
cognitive processes/decision making processes of the 
decision makers. For instance, participants only recall 
the headlines when asked to recall the current situation. 
The headlines of the intelligence reports are displayed on 
the list of incoming reports as well as on the map cf. 
Figure 1. The user is provided with two representations 
of the same information, hence, probing the recall of the 
items. It may also be the case that they hadn’t paid 
attention to the content of the reports, or that the titles 
summarised what was important to them as decision 
makers. Also, when asked to describe the current 
situation provided by the tool no selection or filtering of 
information relevant to their decision was made. Hence, 
the interface of the decision support tool had an affect on 
decision making activities.  
 
Supporting situation assessment versus impact 
assessment  
In the study it was identified that the tool can be used to 
two different ways utilising different aspects of the 
evaluated tool, i.e., as a tool to analyse incoming reports 
(filtering, organising, predict future events etc.) or as a 
tool to provide situation assessment over a specific 
geographical area. There is an interesting trade-off 
between the usefulness of the situation map versus the 
probability distribution of future event, cf., Figure 1. The 
results indicate that the impact matrix (i.e. probability 
distribution) is actually judged to be one of the least 
interesting features of the prototype, indicating that the 
situation map was more appreciated than the actual 
predictions provided by the tool. This indicates the 
importance of situation assessment rather than impact 
assessment for decision making. The reason for this may 
be due to a number of different factors. For instance, 
compared to the decision making situation the 
interviewees experience today, the situation map would 
make such a difference for the decision maker that they 
are exited to have access to the intelligence report and 
situation map. This is in line with their current work 
preference which sets the frame for their decision 
making process, i.e., a new tool which promotes impact 

445



 

assessment may have difficulties introducing another 
way of performing activities, i.e., today their work is 
characterised by reactive decision making (which is 
supported by situation assessment) not proactive actions 
(which is supported by impact assessment).  
 Also, the difference of appreciation between 
situation assessment and impact assessment might be 
due to the set-up of the studies. The interviewed decision 
makers were commanders working in the field and an 
intelligence officer who has a more of long-term time 
horizon might find the impact assessment more valuable. 
Moreover, not enough explanation for how the 
probabilities were calculated may have been given. As a 
consequence, the result might be due to trust issues 
which need to be resolved, (cf. [10]). The prototype’s 
calculation of the probabilities was judged as hard to 
interpret by the interviewed decision makers. The 
situation map was not pre-processed and the decision 
makers had to make their own interpretation. The 
decision makers therefore had a tendency to trust the 
situation map more compared to the provided 
probabilities.    

 
Lessons learned for practise and research 
In addition to the specific finding which will inform 
future developments of the prototype, there are a number 
of different insights which we as researchers and 
developers of situation awareness applications can take 
with us from this study.  

Supporting decision makers. Develop a 
successful tool for supporting situation awareness is not 
straightforward. For instance, this study show that the 
actual interface of a decision support can guide the users’ 
attention towards a situation and thereby affect the users’ 
decision making process. Actually, interfaces which has 
been developed with the decision making process in 
mind has been proven to be effective [21]. Also there are 
issues regarding what information decision makers 
should have access to (and in what format). It may be the 
case that the decision makers first want to have a 
situation assessment before being able to dealing with 
impact assessment (cf. the different levels of SA [17]). In 
general, looking at decision making models, situation 
assessment is one of the earlier step in the decision 
making process [15], hence, situation assessment is the 
primary focus for decision makers. This has also been 
recognised by Hutchins et al. [16]. When they developed 
a new decision support to be used in a military setting the 
focus was on situation assessment in order to support 
decision making. In these studies, supporting the early 
decision making process (i.e., situation assessment) was 
considered as more important than supporting dealing 
with future events (i.e., impact assessment).  This could 
be compared to a study [22] which compared the 
effectiveness of two decision support systems aviation 
implementations used in decision making activities under 
high time pressure and uncertainty. The study compared 
status displayed (cf. situation assessment) and command 

display (cf. impact assessment) and the result was that in 
the case of inaccurate information, the status display 
performed better, i.e., more robustly and less affected by 
automation biases. As one can see here, there is an 
interesting trade-off between supporting situation 
assessment verses impact assessment and more research 
is needed.  

Evaluating situation awareness applications. 
The qualitative method (interviews) utilised in this study 
explored the potential of the developed tool. Indeed, the 
study shows the applicability of explorative methods 
such as interviews in the early design phases when 
general information regarding a concept is needed. The 
interviews raised interesting issues regarding control, 
trust, time frames, expert knowledge, and decision 
tradeoffs which can be evaluated in more focused and 
controlled usability testing sessions. Also, the difficulties 
of using simulations to evaluate decision support tool 
was exemplified in the change of procedures between the 
two user studies. It is important to realise that you 
evaluate how the decision makers think they would use 
the tool, not how it actual is used. A Simulated decision 
situation can not evaluate, e.g., trust because it is 
complex and develops over time.  Also, the tool show 
how difficult it might be to develop new tools which 
alternate the current decision making process. The fit 
between current decision making activities and the new 
tool has an impact on how well the new tool will be 
accepted, hence, it affect the evaluation of the tool. 
Moreover, the study highlights the trade-off between 
evaluating the usability of the interface compared to the 
usefulness of the tool. What should be evaluated first? 
Should they be evaluated separately? This study does not 
provide an answer to that question, the study only 
identify the interrelationship among the two of them.  

7 Conclusion and Future work  
The prototype discussed here has been presented at a 
previous fusion conference, cf., [1]; however, this paper 
reports on the recent user studies regarding the ongoing 
development of the impact matrix. Although the results 
in this study are based on limited data (i.e., four in-depth 
interviews), the research presented is a qualitative study 
that identifies interesting issues which need to be 
addressed in future versions of the Impact Matrix tool as 
well as issues for the information fusion community in 
general. Since these studies were performed the Impact 
Matrix tool, now called “Impaktorium”, has been 
updated and changed, both technically and due to the 
suggestions made by the respondents from the study. 
 Also, the results provide information which can 
inform future evaluations. Future work will involve 
more advanced user studies which, for instance, further 
examine the trade-off between supporting situation 
assessment versus impact assessment or the tradeoffs 
regarding the probability distributions, i.e., what trigger 
the decision maker to make a decision and take action.   

446



 

Acknowledgements  
The help and participation from Swedish Life Guard has 
been much appreciated and we would like to thank the 
Swedish commanders for taking their time for 
participating in our study. This work was supported by 
the Information Fusion Research Program at the 
University of Skövde, Sweden, 
(http://www.infofusion.se) in-cooperation with the 
Swedish Defence Research Agency, FOI.    

Appendix 
These are the interview guides that were used in the 
presented user studies. For convenience, the questions 
have been translated into English. Examples of open-
ended questions regarding decision making (cf. [16, 
20]):  

 If you were to describe the current situation to your 
superior, what information would you provide?  

 Could you describe how you arrived at the decision 
you made? 

 Have you explored different outcomes of the current 
situation? 

 Can you provide examples of decision situations 
where you could use/benefit of such a tool? 

 What is the major benefit of this tool? 
 What is the major downside of this tool?  

 
Examples of open-ended questions regarding trust (cf. 
[10]):   

 What do you think of the tractability of the provided 
predictions?  

 What do you think of the reliability of the 
information provided by the tool?  

 
Examples of open-ended questions regarding “HCI 
issues” (cf. [13]):  

 What do you think of the information presented by 
the tool?  

 Do you have any suggestion of improvements for the 
interface of the tool?  
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