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Abstract 

This thesis presents a study in which an attempt to verify a new protocol for evaluating team 
performance in terms of control was made, and this on teams performing navigation in high speed in 
real life, natural contexts. A second objective was to identify key factors for achieving control during 
high-speed navigation. The study was built upon the theories of Cognitive Systems Engineering and 
Naturalistic Decision Making (NDM). The study also made a first attempt to expand the protocol with 
the theories of NDM. A pilot test in the form of a field study was conducted upon military crews 
driving and navigating the Combat Boat 90H off the coast of Gothenburg, Sweden. The results of the 
study indicated both teams being in, at lowest, the tactical control mode, and one team occasionally 
making the transition to the strategic control mode. There were some methodological issues with 
using the protocol in real life, natural contexts and these were examined. In general, the protocol 
was found to be applicable in this field. Key factors for achieving control during high-speed 
navigation could not be properly identified because of contextual problems, but one possible factor 
was that the use of Hollnagel’s TETO principle appeared to increase control. 
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Sammanfattning 

I denna rapport presenteras en studie vari ett försök har gjorts att verifiera ett nytt protokoll 
som utvärderar gruppers prestationsförmåga i termer av kontroll. Protokollet testades på grupper 
som utförde navigation i hög fart under verkliga och naturliga kontexter med ett andra syfte att 
identifiera nyckelfaktorer för att uppnå kontroll under navigering i hög fart. Studien byggde på 
teorier om Cognitive Systems Engineering och Naturalistic Decision Making (NDM). Denna studie var 
också ett första försök i att expandera protokollet med teorier om NDM. En pilotstudie med 
protokollet i formen av en fältstudie utfördes på militärbesättningar som körde och navigerade 
Stridsbåt 90H utanför Göteborgs kust. Studiens resultat indikerade att båda grupperna befann sig 
som lägst i den taktiska kontrollnivån varav en grupp vid enstaka några tillfällen uppnådde den 
strategiska kontrollnivån. Det uppstod en del metodologiska problem med att använda protokollet i 
en verklig och naturlig miljö vilket utvärderades i rapporten. Generellt så gick protokollet att använda 
på grupper som utförde navigering i hög fart. Nyckelfaktorer för att uppnå kontroll i under navigering 
i hög fart kunde inte väl identifieras på grund av kontextuella problem, men en möjlig nyckelfaktor ar 
användandet av Hollnagels TETO-princip, vilket verkade leda till en ökad kontrollnivå.  
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Abbreviations 

CSE    Cognitive Systems Engineering 
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1. Introduction 

This bachelor’s thesis is written as a part of the Cognitive Science programme at Linköping 
University. 

1.1 Background 
The existing theories of Joint Cognitive Systems and Cognitive Systems Engineering (Hollnagel 

& Woods, 2005) have always been of great personal interest to the author, but there’s been a kind of 
“gap” in understanding the theories and knowing how to apply these theories in practise. This was 
the first and the personal reason for this study. The second reason was to make a contribution to a 
bigger project with the aim of identifying success factors for high-speed navigation. 

Problems with navigation in general still exist and accidents directly related to navigation 
errors is still an issue (Forsman, et al., 2011; The Nautical Institute in association with the Royal 
Institute of Navigation, 2012a; The Nautical Institute in association with the Royal Institute of 
Navigation, 2012b; The Nautical Institute in association with the Royal Institute of Navigation, 2013). 
Navigating during high speed is even more demanding and much could still be learned from how this 
is achieved (Forsman, et al., 2011).  

Palmqvist, et al., (2012) developed a protocol which could assess team performance in terms 
of control modes in the Contextual Control Model (COCOM) which has a need of being further 
verified, especially in real life, natural contexts. With further verification of this protocol it was 
possible to open up for new ways of evaluating teams performing navigation related tasks, 
specifically during high speed but possibly for navigation in general. Perhaps this new way of 
evaluating teams with less focus on the individuals and more on the activity would aid in making 
teams better navigators and therefore safer out on the open waters. Also, perhaps in studying teams 
who achieve high control during high-speed navigation certain key factors for achieving control 
during navigation could be identified. 

There is a scientific need for protocols such as these to be verified, especially when it comes to 
studying team performance. Lipshitz, et al., (2001, p.42) states: 

We know that we need much better methods and tools to capture the 
complexity of team performance in context. 

The study of teams working in their context has, of late, been of increasing interest, and to 
understand teams and their decision-making it has to be studied in a natural context (Lipshitz, et al., 
2001). 

1.2 Objectives and research questions 
The objective of this study was two-fold. The first objective was to verify the use of the 

protocol developed by Palmqvist, et.al., (2012) , specifically for teams navigating in high speed and 
doing this in real life, natural contexts. The protocol had been verified in two previous studies 
(Palmqvist, et al., 2012; Berglund, 2012), both of these in escalating training-environments meant to 
test the teams in very demanding and complex situations while still not having the risks of real life 
situations. Since the protocol had never been tested in real life environments there was a need for 
this to be done.  

The second objective was to identify factors for achieving control during high speed 
navigation. High control factors here, is defined as factors for moving to a higher control mode from 
a lower control mode or factors for remaining in a high control  mode constantly (see Chapter 2.3 
and 2.7.4). No additional methods was expected to be required of the study for this to be possible, 
this because while testing the protocol a lot of data would be collected. This data and the required 
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thorough analysis in addition to all the time spent in the field getting familiarized with high-speed 
navigation would probably be enough to draw some conclusions in this area. If not, the study could 
at least point future research on control factors for high-speed navigation in the right direction. 

From these two objectives the two main research questions for this study is as follows: 

I. How applicable is the team performance evaluation protocol developed by Palmqvist, 
et.al., (2012) for teams performing navigation in high speed and in real life, natural 
contexts? 

II. What are key factors for achieving control during high-speed navigation? 

Additionally, to answer these research questions a number of sub research questions needed 
to be addressed, or was of secondary interest: 

i. What is high speed navigation? 
ii. What is control? 

iii. How does expert decision making affect control modes and how should the protocol 
be modified to compensate for this? 

On research question I, the protocol being applicable here is defined as the protocol fullfilling 
its design criteria (see Chapter 2.1) in this study and there not being any signs of major and recurring 
methodological problems for using this protocol in real life, natural contexts. 

Other sub research questions from the development of the protocol have already been 
adressed in the previous study (Palmqvist, et al., 2012), but some will be summarized in this paper 
(see Chapter 2.1). 

1.3 Expected results 
This first and foremost major contribution of this study was to further verify and test the team 

performance evaluation protocol (Palmqvist, et al., 2012) and it was expected that this would be 
achieved. Further expected results were to be able to identify some factors for achieving control 
during high-speed navigation. It was also expected that some methodological difficulties would arise 
during the field study since no real life, natural context testing previously had been made with the 
protocol. 

1.4 Delimitations 
This study was delimited to one field study with teams performing high-speed navigation in 

CB90-class fast assault crafts (Combat Boat 90H) off the coast of Gothenburg, Sweden. The study was 
also delimited to testing the protocol on two teams and these during a specific time period of a three 
day navigation exercise. No comparison between high-speed navigation and other kinds of 
navigation was done. The amount of other qualitative data collected was to be flexible in respect to 
time available and delimited to the three day field study, existing literature and previous research on 
high-speed navigation in general. 

1.5 Limitations 
The scope of the work was limited in accordance with time and resources available for a 

bachelor’s degree course and the participants available for the field pilot study.  
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2. Theoretical framework and background 

This chapter will present the theoretical framework and background which the study is built 
upon. The protocol developed by Palmqvist, et.al., (2012) will be presented in more detail with the 
results from the pilot studies from both Palmqvist, et.al., (2012) and Berglund, (2012). Furthermore, 
Cognitive Systems Engineering (CSE), the COCOM, Naturalistic Decision Making (NDM) and high-
speed navigation and its methodology will be explained. 

2.1 Protocol for evaluation team performance in terms of control 
For details on the procedures for using the protocol see Chapter 3. 

There is a scientific need for better tools to evaluate team performance (Lipshitz, et al., 2001) 
which was addressed in the study of Palmqvist, et al., (2012) in the form of a development of a new 
protocol based on the theories of CSE, or Joint Cognitive Systems (JCS) (see Chapter 2.2 below), to 
evaluate team performance in escalating situations. The protocol was based on the COCOM (see 
Chapter 2.3) in the way of aiming to capture which control modes the team operates in. Team 
performance is then measured as control. Following the protocols’ theoretical framework the six 
design criteria was that the protocol should: 

1. be based on control in general and on COCOM in particular 
2. be used to assess performance in its natural context 
3. be generic 
4. be user friendly 
5. be easy to update 
6. give comparable results. 

(Palmqvist, et al., 2012, p. 5) 

The first criteria was needed because of the concrete definitions given by Hollnagel & Woods, 
(2005) on which traits that characterizes the control modes and, further, came with a definition of 
what loss of control is. This second one was a critera because an important aspect of CSE theories is 
that actions can only be understood within a context (and therefore laboratory experiments was not 
suitable). The third one is important because escalating situations are possible in all fields were 
humans, in any way, are at risk – therefore the protocol should be developed as to be able to work in 
different contexts (Palmqvist, et al., 2012). 

The protocol does not assess performance in terms of poor performance and good 
performance. Instead, focus is on the activity were many factors is taken into account (e.g., context, 
time, tools, training, etc.) (Palmqvist, et al., 2012). This implies that the reason why a team was found 
to be in low control does not have to be because of poor individual performance but could instead, 
for example, be because of a new piece of technology incorporated into the task. The protocol could 
be used to identify what factors caused a loss of control and perhaps this could then be avoided in 
the future with, for example, training for that particular situation or by adding or changing 
(redesigning) resources (Palmqvist, et al., 2012). 

In the protocol Palmqvist, et al., (2012) divided up the COCOM parameters between 
observable and not observable. The observable parameters were information seeking , comparison 
between decision alternatives, the following of a general procedure and the attraction of attention 
from a powerful indicator. The parameters which were found to be not observable were the number 
of goals, the amount of subjectively available time, the evaluation of outcomes, available plans and 
selection of action. 

The protocol has been tested in Palmqvist, et al., (2012) and Berglund, (2012) with positive 
results for the protocol in general but with things to keep in mind for future use and testing. 
Palmqvist, et al., (2012), which tested the protocol on a team performing a commanding staff 
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exercise, found that the protocol: could be used in a simulated natural context environment, was not 
user friendly if the team was divided into several rooms, was easy to update and gave comparable 
results. The protocol should not be used on teams whom are complete beginners. Also, the amount 
of team members should be limited for the session in which the protocol is used, and the 
questionnaire should be translated before being handed out to the participants. For the questions 
about specifications of goals, rules and procedures (1 and 7, see Chapter 3 and Appendix 1) the 
specifications should perhaps be left out when answering individually, thus putting more focus on 
the team and less on the individual (Palmqvist, et al., 2012). Because of limited time when answering 
the questionnaire participants answered that they had goals towards which they worked for but did 
not specify them. This needed to be clarified in future studies. If problems persisted with question 1 
and 1b (again, see Chapter 3 or Appendix 1) they should perhaps be removed or reformulated. 
(Palmqvist, et al., 2012) 

From Berglund, (2012) the protocol was found to be: applicable in natural contexts from 
testing in realistic training environments, user friendly and easy to update. Since it was tested in a 
different field (healthcare team training) it was also partly confirmed to be generic. Problems arose 
from the participants ascribing value to questionnaire parameters which was counteracted by 
rephrasing questions and having a permissive climate during debriefings. Berglund, (2012) also came 
to the conclusion that the protocol needed to be tested in real life situations. 

What remains from these two studies is whether the protocol is generic and applicable in non-
simulated, real life, natural contexts and this could only be achieved through further studies. 

2.2 Cognitive Systems Engineering 
Due to the rapidly growing power of technology, socio-technical systems became increasingly 

complex and by the end of 1970 it was certain that computers and computerization of work-
processes would dominate most fields. From this rapid development new technology was 
continuously created, but the way this was incorporated into these complex socio-technical systems 
was clumsy and led to many problems and failures. People didn’t have time to adjust to these 
changes and failures were blamed on the human factor, or as it was (and sometimes still is) called – 
human error. Another reason for the rise of CSE was the limitations of the linear models sprung from 
the information processing paradigm where humans were viewed as information processing systems 
(Hollnagel & Woods, 2005) 

From this came, eventually, the idea that cognition was not only dependent upon the brain but 
also upon external factors, the brain interacted with the world through the body. This view was 
called situated cognition (i.e., cognition happens in a certain situation and context) and from it the 
view of studying cognition outside laboratories emerged – the view that data must have ecological 
validity (Hollnagel & Woods, 2005). Hutchins (1995) called this ‘cognition in the wild’, another, within 
cognitive science, commonly used term for this change of perspective is from ‘cognition in the mind’ 
to ‘cognition in the world’. Hollnagel & Woods, (2005) called this ‘the disintegrated view’ because it 
still implied that the cognition of individuals were the underlying reasons for actions – actions were 
treated as serial and discrete, users were seen as single individuals, the focus was on response, 
context only affected indirectly and through input, and models were structural. Hollnagel & Woods, 
(2005) claim that, on the contrary, actions happen as a continued flow of events, humans always 
work and depend on other humans (in one way or another), human action is proactive and based on 
anticipation, context has a very strong and decisive influence on human actions, and, models are 
functional instead of structural – the models can do something and not just have something done to 
them (e.g., remember and recall instead of store and retrieve) (Hollnagel & Woods, 2005). 

CSE is a change of perspective which emerged from this. While individual humans and 
individual machines are physically separate from one another Hollnagel & Woods, (2005) mean that 
they should not be viewed as functionally separate from one another. Socio-technical systems are 
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JCSs, and this view entailed that the functioning of a system is more important than the structure of 
a system – ‘it is more important to understand what a joint cognitive system does and why it does it, 
than to explain how it does it’ (Hollnagel & Woods, 2005, p. 22). Also, since they aren’t, with this 
view, functionally separate from one another, humans and machines are not in the same way 
“interacting” with eachother, but are instead working together, i.e., the focus is on their coagency. 
Further, Hollnagel and Woods, (2005, p.22), define JCS as: 

… a system that can modify its behavior on the basis of experience so as to 
achieve specific anti-entropic ends. 

Entropic, here, roughly means “disorder”. So, in other words, a JCS can behave in such ways as 
to decrease disorder, i.e., resist disruptive influences, in order to achieve its goals. This is called 
control and is a very important term in CSE because performance of a JCS is focused on how it 
maintains control of its actions. Humans and machines work together and the best way to describe 
how a JCS maintains control is in a cyclic fashion, which means that: actions are seen as together, all 
actions build on previous actions, a plan; focus is on both anticipation and response, performance 
includes what went before and expectations of what will happen; humans are seen as one part of the 
whole system and focus is on coagency and how humans and machines are coupled in that actions 
and events mutually depend on one another; situations and contexts directly influence – they affect 
evaluation of events and  selection of action, which mean that humans can have different degrees of 
control in different situations; and, again, models are functional instead of structural, internal 
processes is of less importance (Hollnagel & Woods, 2005). This cyclical model is called the COCOM. 

2.3 The Contextual Control Model (COCOM) 

COCOM (Figure 1) implies that choice of action is based on two things: the current context and 
the competence of the JCS. The model is minimal in the way of only encompassing the necessary 
functions needed to explain the performance of a JCS – it should therefore be applicable to a wide 
range of different JCSs (Hollnagel & Woods, 2005). COCOM consists of competence, constructs and 

 

Figure 1: The Contextual Control Model (Hollnagel & Woods, 2005, p. 20). 

 



Control Modes In High-Speed Navigation 

 

 

7 

control. Competence is the actions or responses which a JCS has available for use when they’re 
needed in a situation. All actions which a JCS can apply stems from this set of actions, it either is one 
of these actions or an action can be constructed from this set of actions. Constructs is how the 
system interpret a situation. From this interpretation the situation is evaluated, and based on this 
evaluation actions are selected. Control is the way in which competence is applied in order to 
achieve orderliness of performance and can range from the JCS having no control (performance 
would appear to be chaotic) to very high control (during which performance would appear to be 
completely deterministic). In COCOM this is described as the JCS being in one of four different 
control modes (although control could vary in a continuous fashion, this is a useful distinction to 
make). Loss of control in the model means the JCS going from a higher control mode to a lower 
control mode, whereas increase of control means the JCS going from a lower control mode to a 
higher control mode. The control modes, ranging from highest control to lowest control, are called 
the strategic control mode (ST), the tactical control mode (TA), the opportunistic control mode (OP) 
and the scrambled control mode (SC). During normal, everyday human performance and for JCSs in 
general, performance ranges between the tactical control mode and the opportunistic control mode 
(Hollnagel & Woods, 2005). 

2.3.1 The scrambled control mode 

During SC the JCS is the least efficient and choice of action is essentially random. Performance 
is basically blind trial-and-error and there is very little reflection done by humans. This mode is often 
the result of lacking situation assessment (i.e., poor constructs) and therefore actions do not 
correspond to the needs and demands of the situation. This “blind trial-and-error” continues until 
one action, by chance, is correct which leads to a transition to the next control mode (Hollnagel & 
Woods, 2005). 

In sum, according to Hollnagel & Woods, (2005) this control mode is dominated by: 

 One goal. 

 Not enough subjectively available time. 

 Rudimentary evaluations of outcomes. 

 Random selection of actions. 

 Unfamiliar or unrecognizable situations. 

 Very high level of attention required. 

2.3.2 The opportunistic control mode 

In this control mode the next choice of action of the JCS is determined by the most prominent 
features of the current context, therefore there is little planning or anticipation involved. During this 
control mode time is often limited, if not, the situation is usually not properly understood. These 
interpretations of the situations, or constructs, are often inadequate because of either lacking 
competence, the situations are unique and not previously experienced, or due to very 
disadvantageous working conditions (e.g., people are hurt, hungry, sick, it’s very cold or very hot). 
The only prerequisite for a choice of action is that it’s somehow connected or associated with the 
desired result which often leads to inefficient outcomes. In this mode, an action is evaluated as 
successful by the immediate result and little thought is given to any possible delayed effects 
(Hollnagel & Woods, 2005). 
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In sum, according to Hollnagel & Woods, (2005) this control mode is dominated by: 

 One or two competing goals. 

 Just enough subjectively available time. 

 Concrete evaluations of outcomes. 

 Actions are selected from habits and associations. 

 Partly familiar situations. 

 High level of attention required. 

2.3.3 The tactical control mode 

This control mode is dominated by the trait that actions follow a known procedure. The 
success of an action is not only evaluated by immediate results but also for effects at a later time, in 
the future. There is planning made during this control mode but it’s of limited scope. If an action 
cannot be carried out the goals may shift to meeting the preconditions of the action in order to carry 
it out (Hollnagel & Woods, 2005). Hollnagel and Woods, (2005) also make a distinction between two 
subcategories of the tactical control mode – tactical attended and tactical unattended. The 
unattended tactical control mode occurs when there is high predictability and plenty of time 
available from which follows that humans need to pay less attention to the situation. What needs to 
be done is known but since the situation demands so little it’s not bothered to be done very 
thoroughly. The attended control mode occurs when there is a very thorough execution of 
procedures and plans because the situation involves high stakes, less time and/or less familiarity 
(Hollnagel & Woods, 2005). 

In sum, according to Hollnagel & Woods, (2005), the unattended tactical control mode is 
dominated by: 

 Several but limited amounts of goals. 

 More than adequate subjectively available time. 

 Detailed evaluations of outcomes. 

 Actions are selected from known procedures or plans. 

 Very familiar, routine-like situations. 

 Low level of attention required. 

While the attended tactical control mode is dominated by: 

 Several but limited amounts of goals. 

 Limited, but enough, subjectively available time. 

 Detailed evaluations of outcomes. 

 Actions are selected from known procedures or plans. 

 Either “almost routine”-like situation or a very important task. 

 Medium, but sometimes high, level of attention required. 

2.3.4 The strategic control mode 

In ST the JCS has a very broad scope and plan for higher level goals. Choices of action no longer 
depend on the most salient features of, and demands from, the environment. Interaction between 
multiple goals and how tasks depend on one another will be taken into account when planning. An 
action is successful if the results are achieved in planned time and not affecting other goals 
negatively (Hollnagel & Woods, 2005). 
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In sum, according to Hollnagel & Woods, (2005) this control mode is dominated by: 

 Several goals. 

 Abundant subjectively available time. 

 Elaborate evaluations of outcomes. 

 Actions are selected based on models or predictions. 

 Situations are either familiar or unique. 

 Medium to high level of attention required. 

2.3.5 Transitions between control modes 

Hollnagel, (1993) claim that the simplest explanation of transitions between control modes is 
that they occur based on goals and successful actions, e.g., a transition from TA to OP will occur if no 
goals for the TA are achieved or no actions are successful. Since there’s fewer goals one the lower 
control modes, fewer have to be completed in order to transition to a higher control mode 
(Hollnagel, 1993), but this does not mean that it’s easier to get to a higher control mode from a lower 
control mode since the conditions in SC and OP are poor and time often limited (Chapter 2.3.1 and 
2.3.2). From Hollnagel, (1993) the implication can be made that control modes can remain the same: 
if the goals for the control mode are achieved, but no additional goals are achieved, no transition will 
take place (or a transition from itself to itself will occur). Shifts should also occur in a linear fashion 
between control modes (Hollnagel, 1993) and this was also supported from results of an 
experimental study by Stanton, et al., (2001). 

2.4 Naturalistic Decision Making (NDM) 
NDM is about how people make decisions in real life environments under conditions where 

time is limited, information is uncertain, the stakes are high, the goals are vague and the conditions 
unstable (Klein, 2008) and emerged for the same reasons as CSE (Chapter 2.3). In earlier theories on 
decision making focus had been on the very moment when decisions were made. In this specific 
moment the human was viewed as a performer of an analytic process of searching among different 
choices of action, with all their respective consequences. Among these choices of actions the human 
then supposedly found optimal one – this being the decision. This view entailed that humans, in 
general, was bad at making decisions since the “optimal decision” in this perspective rarely was 
made. Training and support systems was built around this view to support human decision making 
with the specific traits being: increasing impartialness, assisting in calculating probabilities for 
different consequences and increasing means for processing large amounts of information – in short: 
trying to make humans better at analytic information processing (Klein & Calderwood, 1991). Klein & 
Calderwood (1991) also claim that these support systems were faulty and so was this view - of 
importance was not the moment when humans make decisions but the moment when humans 
interpret situations. This kind of support can even do more harm than good because of information 
overload due to the limits of human cognitive capabilities (Klein & Calderwood, 1991). 

One famous NDM model is Klein & Calderwoods study from 1991 on how firemen actually 
work in the field. It was shown that these earlier decision making theories were difficult to apply. 
Instead, firemen made decisions by first interpreting and evaluating a situation, and afterwards, 
based on previous experiences from similar situations, decisions were made based on the decisions 
which lead to satisfactory consequenses the previous times – a sort of pattern matching which 
evokes a typical way to respond. Simplified, they do what they usually do. There was never enough 
time to seek the “most optimal decision”, preferring instead fast and effective decision making with 
satisfactory consequenses. The “information processing” of the earlier view, where options are 
compared in detail, appeared to never take place. This new model was named Recognition-Primed 
Decision (RPD) (Klein & Calderwood, 1991; Klein, et al., 2003; Klein, 2008) and is now a strong 
contender to the earlier decision making theories. 
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Further, in settings which are either complex, with time pressure, high risk, ill-defined and 
conflicting goals or not completely controllable, all people most likely make decisions in this way 
(Klein, et al., 2003), but this is especially true for people with a lot of experience in the domain – that 
is, experts (Klein, 2008). Experts in the domain differ from novices in many ways. They don’t have to 
compare choices but can instead evaluate a choice of action by mental simulation; they rely heavily 
on recognitional strategies whereas novices tend to be more analytic and cautious; their first choices 
are often plausible ones (and not random) and, also, they spend more time evaluating the situation 
while spending less time on comparing choices, compared to novices whom spend more time 
comparing choices and less on evaluation the situation (Klein, et al., 2003). In Lipshitz, et al., (2001). 
Also, the RPD models generated a testable hypothesis that time pressure would have minimal effect 
on chess experts (compared to mediocre players). This hypotheses was partly tested by Calderwood, 
et al., (1998) with results indicating that the proportion of poor moves made for expert chess players 
were the same regardless of the chess game being played in regulation time or blitz conditions (blitz 
conditions being five minutes for an entire game). This result supported the above hypotheses that 
time means less for experts when it comes to making good decisions. 

2.5 High-speed navigation method 
Navigation rests upon the foundation of movement from one destination to another and with 

an increase in speed there’s also an increase in difficulty to navigate. There’s less time to assess 
situations with makes it tougher to make safe and effective decisions. Also, if the complexity of a 
situation exceeds the capabilities of the navigator, the team of the high-speed craft (HSC) has two 
options: decrease speed or accept the heightened risks. No matter how experienced the team is 
there’ll always be situations out on the water which haven’t previously been experienced (Forsman, 
et al., 2011). With high-speed there’s also not just less time, but also heightened risks and therefore 
the navigation team has a higher responsibility to both themselves, their vessel and their 
surroundings (Forsman, et al., 2011). 

During the introduction of HSCs in Sweden, the existing navigation methods could not cope 
with the much smaller crews (teams) and high speeds, therefore a flexible method was developed in 
order to give navigators the tools needed to be able to cope with any situation. This method, called 
Dynamic Navigation (DYNAV), was developed for the Amphibious Corps in the Swedish military since 
their addition of the Combat Boat 90. The aim of DYNAV is to aid the crew in coping with high speed, 
high workload and more dynamic and demanding situations (Forsman, et al., 2011). It does not, 
however, add new navigation techniques but instead offers a structural method which allows the 
crew to use the correct techniques at the correct time, helps identify their mistakes and helps 
identify faulty data. It is also designed to work in many situations and can be adjusted for thus, e.g., 
military, search and rescue, security (Forsman, et al., 2011). In a simplification of reality DYNAV 
consists of two main parts: the working phases and basic navigation information (Forsman, et al., 
2011). The working phases, in turn, consist of four parts: plan, communicate, execute and control 
(Dobbins, 2010) (Figure 2). 
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During the planning phase the navigator finds out where the vessel is located and where the 
vessel should be located next. Constraints are evaluated and plans for achieving this are formed (as 
much as possible of these plans are made earlier, before leaving the key) (Forsman, et al., 2011). In 
the communicate phase these plans are communicated to the driver in the form of the most basic 
information needed and the navigator and driver always communicate in closed-loop, i.e., what has 
been said by the navigator is repeated by the driver to ensure that the information was transmitted 
and understood without loss or with faulty interpretations (Forsman, et al., 2011). During the 
execution phase the driver proceeds to follow the navigators plan, e.g., steer the vessel when it 
approaches the steering point. The driver also communicates loudly what is being done to, yet again, 
ensure it is according to the navigators plan (Forsman, et al., 2011). The control phase ensures that 
everything was done according to the plan which means that the navigator checks and compares, 
from many sources of information, that the vessel is now located where it should be located 
(Forsman, et al., 2011). 

DYNAV also consist of a set of standard instructions – the most essential parts a driver need to 
know from the navigator. The standard protocol for this communication, from Forsman, et al., (2011, 
p. 4), are: 

 General briefing about the situation, 

 In what direction the next turn will be (port or starboard), 

 On what information cues the turn shall be executed, 

 Where there are dangers, 

 The next course and how to control the outcome of the turn. 

With this information the driver can execute the plans while the navigator has the possibility, 
without being overloaded, to monitor the situation and continue to plan ahead (Forsman, et al., 
2011). 

  

 

Figure 2: The four working phases of DYNAV (Forsman, et. al., 2011, p. 4). 
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3. Method for the pilot study 

The following chapter will describe how the pilot study was carried out and how data was 
collected and analyzed. In sum, data was collected during a three day field study with military 
personnel from the Elfsborgsgroup at Gothenburg Garrison.  

The choice of method as a field study was necessary for testing the protocol since it relied on 
observation and questionnaire data. Also, since the area of decision making would partly be studied 
(a control factor, see Chapter 2.3) the choice of field study is further supported from Lipshitz, et al., 
(2001, p. 343), stating that the focus for studying decision making has, because of NDM theories, 
shifted to studying ‘real teams performing real tasks in real settings’ – because decision making in 
real-world settings are embedded in and play a major role in ongoing tasks, field observations are 
critical for their study (Lipshitz, et al., 2001), this also goes for the study of CSE which need to be 
done observing work in context (Hollnagel & Woods, 2006). 

3.1 Protocol modifications 
The protocol was modified before the study based on the conclusions from Palmqvist, et al., 

(2012) and Berglund, (2012). The questionnaires were translated before being handed out to the 
participants. Also; because of the problems with questions 1 and 1b (During the session we had goals 
that we worked towards, and, If yes, specify the goals for each time interval, in Palmqvist, et al., 
(2012) they were slightly changed to: 

If yes, and if you can, specify the goals for each time interval: 

This was done to reduce the risk of the team members stating that they didn’t have any goals 
just because they couldn’t bring them to mind. This would also increase the flexibility of how much 
time was needed to answer the protocol – if time would be limited it would be better with a true but 
not complete answer than a false answer or even no answer at all. Also, more space was added 
below with the same division of time as the other questions (beginning, middle and end of the 
session) as to encourage a more detailed answer. More space for clarifications was also added to 
question 7 (the following of rules and procedures). Changes were also made to the examples in the 
observation analysis protocol to make the analysis easier and reduce errors in missing key 
observations.  Some additions were also made to the instruction text of the questionnaire about the 
participants’ anonymity and that the questionnaire would be used for scientific purposes only. 

The greatest change made in the protocol was that two questions were added in a first 
attempt to incorporate the theories of NDM into the protocol. Because of how experts make 
decisions (see Chapter 2.4) they would be found to be in low control if the questions in the 
questionnaire were answered honestly. This is not the case since time means less for experts 
(Lipshitz, et al., 2001) and therefore the implication could be made that they remain in high control 
without evaluating options explicitly. To compensate for this, two questions were added: 

10. We felt that we had great confidence in the decisions we made. 

11. We felt that we’ve had major prior experience of the situations which occurred. 

No previous research or literature was found on what questions to ask which would categorize 
the difference between a novice and an expert, so these two are simply the first step in this and very 
much an early stage of extending the protocol to account for NDM. But, these two questions were 
added with the aim of distinguishing an expert team from a novice team. If the team was an expert 
team, they not evaluating options would be compensated with higher control modes from these two 
questions whereas a novice team would be found to be in high control if they evaluated the options. 
From question 10 lower control modes would be implicated from the team not being confident in the 
decisions which were made, but no lower control was seen to necessary follow from the team not 
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having prior experience, thus question 11 could only increase control if answered Yes but not 
decrease if answered No. 

3.2 Participants 
The participants of study were male and between approximately 25 and 40 years of age. They 

were all at least part-time military in the Elfsborgsgroup from Gothenburg Garrison and were doing a 
3-day navigation exercise to renew their license for navigating and driving the CB90-class fast assault 
craft (Combat Boat 90H). 

3.3 Equipment 
Video was recorded using two GoPro Hero3 high-resolution, wide-angle cameras – one placed 

to see the face of one of the team members and the other to see the backs of all team members and 
partly what was in the immediate surroundings of the combat boat (see Picture 1 and 2).  

Audio was recorded using a microphone to one of the cameras on one end and with the 
combat boats’ internal communications system on the other (Picture 3) which synced audio and 
video without modification.  

 

Picture 1: Placement of cameras inside the cockpit of the combat boat. On the left is an example of a camera capturing 
the front (face) of the navigator with an audio cable connected to it – it is also an example of a fastening solution when 
materials were scarce. On the right, in the middle, is a camera placed to capture the backs of the team. 

 

 

  Picture 2: Captions from the recordings – how it appeared when viewed afterwards. 
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Other equipment used in the study includes 
paper for the questionnaires, ball-point pencils 
and a notebook for field notes. 

3.4 Task, context and teams 
As stated above, the teams’ objective was 

to renew their license for navigating and driving 
the CB90-class fast assault craft (Combat Boat 
90H, Picture 4) with a top speed of around 40 
knots (around 75 km/h or 45 MPH) depending on 
factors such as load and engine condition. The 
teams consisted of two people and were always 
divided into roles, one driver and one navigator. 
The two team members constantly switched roles 
during their three day training, but during their 
sessions they both kept the same roles. Before 
leaving the key the navigator planned a course 
directly drawn on the nautical chart (Picture 5). 
These courses were always planned to give a bit of 
challenge since they needed to renew their skills. 
An instructor was always present with the team 
(driver and navigator) sitting between them in the cockpit of the vessel. The instructor also ensured 
that the routes would give enough of a challenge. The environment through which they navigated 
consisted of the archipelago off the coast of Gothenburg resulting in advanced routes demanding 
constant attention from the team. Since the exercise was made in a real life, natural environment no 
guarantees of escalation situations could be made or simulated due to the very high risks involved, 
but since the teams were navigating in high speed the possibility of escalating situations were still 
high. 

3.4.1 Team A 
Team A consisted of 

one navigator and one 
driver. As stated above their 
task was to navigate to a 
planned destination through 
an archipelago environment 
with islands and skerries. The 
weather was cloudy and 
slightly windy (5-7 m/s). Both 
of the team members were 
experienced navigators and 
drivers. 

3.4.2 Team B 
Team B had the same composition as Team A above with the same basic task but with a 

different route. The weather was cloudy with some light snowfall and with a pretty steady wind of 7 
m/s. 

  

 

Picture 4: CB-90 Class fast assault craft (Combat Boat 90H) 

 

 

Picture 3: Audio recording setup with the microphone 
(right cable) connected to the communications system – 
the sound receiver is located inside the headset. 
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3.5 Procedure 
The three day field study was generally 

outlined as follows: 

Day 1 – While the teams were being briefed 
by their main instructor, the research projects (this 
project shared in data collection with two other 
projects done by colleagues at Linköping 
University) were presented and the teams were 
informed of their purpose, their anonymity and 
that being a participant in the study was 
completely voluntary. Afterwards, after leaving the 
key, most of this day consisted of getting 
familiarized with high-speed navigation in general 
and testing equipment: where to place the 
cameras and how to best record audio. Equipment 
was then prepared during the evening – batteries 
were charged and so forth. 

Day 2 – This day began with further 
equipment testing and general preparations. One session was then recorded with Team A. The time 
of 40 minutes was chosen because it worked for the team (as stated, they switched roles now and 
then) and because the equipment was working satisfactory during this time. After the session, during 
their lunch break, the team answered the questionnaire. After answering the questionnaire it was 
reviewed by the researcher with some follow-up questions to the team – if anything was unclear it 
was now clarified. 

Day 3 – On this day Team B were recorded during a 75 minute session. They also answered the 
questionnaire on their lunch break, but only partly because of limited time. The rest of the 
questionnaire was answered back at the base after their entire 3-day exercise was over and they had 
been debriefed by their main instructor. This was also followed with some questions and 
clarifications. 

3.6 Data collection procedure 
Data was collected in accordance to the design and goals of the protocol (Palmqvist, et al., 

2012). However, because of very limited space no observer could be present to see the sessions 
directly without interfering (being close enough to be touching two team members with the 
shoulders), therefore data was collected only using video and audio during the session which was 
reviewed afterwards. The questionnaire complemented the recorded data with the COCOM 
parameters which were not observable and the two new added questions (which, also, were not 
observable parameters). 

There was one deviation from the original data collection procedure with the protocol in that 
there wasn’t sufficient time for the questionnaires to be answered first individually and then 
answered by the team as a whole. Instead, the questionnaires were only answered by the team as a 
whole. The point of letting the team members answer the questionnaires individually first, and then 
as a team after this, was to get acquainted with the questions and therefore provide more accurate 
answers when answering with the rest of the team. The individual questionnaires were not intended 
to be used in the data analysis. The questions were, other than that, formulated and presented in the 
same way as in Palmqvist, et al., (2012). That is, with statements to which they answered Yes, No or 
Don’t know for a specific time-interval – the beginning of the session, the middle of the session and 
the end of the session (see Appendix 1a and 1b for the participant questionnaire in English and 
Swedish). 

 

Picture 5: Example of a planned route drawn directly 
on the nautical chart. 
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3.7 Data analysis 
No changes were made from the original data analysis procedure of the protocol consisting of 

three steps: analysis of observation data, analysis of questionnaire data and then combining these 
two to decide control modes for the chosen intervals (Palmqvist, et al., 2012).  

3.7.1 Observation analysis 

The observational data was analyzed in intervals. The protocol was developed to be flexible on 
the length of these intervals depending on what is appropriate – but in this study they remained at 5 
minutes based on results of the sensitivity analysis in Palmqvist, et al., (2012). 

As stated (see Chapter 2.1) the observation analysis was centered on the observable data 
parameters for the four control modes. Some changes were made to this form in the study (see 
Appendix 2a and 2b for the observation analysis form in English and Swedish) but none of these 
changes affected the analysis paramaters. 

The known procedures of the team in this study was defined as those of DYNAV (see Chapter 
2.5) which includes the following of the planned route. The maximum number of possible sources of 
information were defined as: visual (looking through the windows), the radar, the nautical chart, the 
electronic nautical chart, the compass/course indicator and asking other team members, in total six 
possible sources of information (see Picture 6 for five of them). Note that these are sources of 
information, from these other necessary data could be retrieved such as GPS location and depth. 

3.7.2 Questionnaire analysis 

The questionnaire was analyzed through the use of the coding key developed by Palmqvist, et 
al., (2012) with some additions from the new questions added (see Appendix 3 for coding key used in 
the study). Of note here is that question 9 (there was too much information and we could not attend 
to all of it) was excluded from the analysis. This because it was never incorporated into the original 
protocol but was kept in the questionnaire of that pilot study (Palmqvist, et al., 2012) for possible 
future research – which was, in spirit of the original pilot study, also done in this one. 

3.7.3 Deciding control mode for each interval 

Control modes were decided for each five minute interval using the same basic principles used 
in Palmqvist, et al., (2012), that is by combining the data from the team questionnaire and the 
observation analysis form. In Palmqvist, et al., (2012) this was originally done by filling in a control 
mode decision protocol with all the data notations collected. In this study it was instead done in 
Microsoft Office Excel 2010. 

For the observation analysis form, if the answer indicated, for example, TA then TA would 
receive 1 point. If the answer was  OP then OP would receive 1 point. If two or even three control 
modes were indicated by the answer then they would receive 0,5/0,5 or 0,33/0,33/0,33 each. If the 

 

Picture 6: Possible sources of information: a nautical chart, electronic nautical chart and radar on the left; a window 
(visual) in the middle and a compass on the right. 
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parameter could not be observed this was indicated by a ‘-‘ (dash). For example if the observation 
analysis form would result in the following answers: 

Example: 

Time: 0-5 minutes 

1. Information seeking 

For the future and from all available sources: ST 

2. Comparison of decision alternatives 

Not observed: - 

3. The actions follow a known procedure 

Yes: TA 

4. A powerful indicator attracts all attention and ongoing plans and activities are 
interrupted 

Not observed: - 

In total, during the interval of 0-5 minutes for the observation analysis, the points would be 
distributed as such (Table 1): 

For the questionnaire analysis this was done in the same way but with more parameters. The 
answers were translated to the questionnaire coding key (Appendix 3) with the answers indicating 
one, two or three control modes per parameter or a ‘-‘ (dash). For example, if the questionnaire 
coding key had the following answers: 

Example: 

1. We knew which our goals were for the session and we worked towards them. 

 In the beginning of the task In the middle of the task At the end of the task 

Yes X X X 

No    

Don’t know    

 (TA/ST) (TA/ST) (TA/ST) 

 

  

Control 
mode: 

SC OP TA ST 

Total 
points: 

0 0 1 1 

Table 1: Example of total points for 0-5 
minutes from the observation analysis 
form. 
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1b. How many goals were listed in question 1 and at the same time explicitly stated during 
the session (check the video recording)? 

 In the beginning of the task In the middle of the task At the end of the task 

Yes    

No    

Don’t know X X X 

 (-) (-) (-) 

 

For these 2 parameters in the coding key the addition to the interval of 0-5 minutes would be 
that which was stated as ‘in the beginning of the task’, therefore this would add (Table 2): 

In this study, for case of an example of the entire questionnaire coding key, it was the 
following for ‘the beginning of the task’ by Team B (Table 3): 

In total, this would add the following total points for minutes 0-5 from Team B:s answers in the 
questionnaire (Table 4): 

After this was completed the standardized sums were calculated. This was done by dividing all 
total points by the number of parameters. For example in Table 1, the total points for 0-5 minutes 
from the observation analysis form, the standardized sum for TA would be 1/4 = 0,25 and for ST 1/4 = 
0,25. For the questionnaire the parameters were 10 and therefore all the sums would be divided by 
this giving the example of the total points for ‘the beginning of the task’ (Table 4) the following 
standardized sums:  

  

Question: 1 1b 2 3 4 5 6 7 8 9 10 

Control mode: TA/ST - TA/ST ST OP/TA/ST TA/ST TA/ST TA TA/ST TA/ST TA/ST 

Table 3: The control modes indicated from all the answers of the questionnaire through the questionnaire 
coding key for Team B during ‘the beginning of the task’. 

Control 
mode: 

SC OP TA ST 

Total 
points: 

0 0 0,5 0,5 

Table 2: Example of total points from the 
first two parameters of the questionnaire 
coding key for the beginning of the task. 

 

Control 
mode: 

SC OP TA ST 

Total 
points: 

0 0,33 4,83 4,83 

Table 4: The total points from the questionnaire 
coding key for Team B for 0-5 minutes (‘the 
beginning of the task’). 
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 SC = 0; 

 OP, 0,33/10 = 0,033;  

 TA, 4,83/10 = 0,483;  

 ST, 4,83/10 = 0,483.  

These sums would then be added together for all time intervals with the questionnaire coding 
keys answers divided up between the minutes as equally as possible by 3 (i.e., for Team B ‘the 
beginning of the task’ would be added to minutes 0-25, ‘the middle of the task’ to 25-50 and ‘the end 
of the task’ to minutes 50-75). 

Then, based on which control mode received the highest total standardized sum from both of 
these data sources, would be the decided control mode for that specific interval. For yet another 
example the total standardized sums for 0-5 minutes of Team B were (Table 5): 

In this example, the decided control mode was a tie between TA and ST, and therefore decided 
to be between both of these control modes. 

3.7.4 Control mode analysis 

The decided control modes for all intervals were collected using the method above (Chapter 
2.7.3). The amount of control thus ranked from ST, with high control, to TA, then OP followed by SC 
which means little or no control. These modes were then presented in a control mode assessment 
diagram were the changes in control modes are shown for each time interval. According to the 
method of Palmqvist, et al., (2012, p. 14) team performance can then be assessed in terms of control 
with the following criteria: 

 The team moves to a lower control mode and does not return to the higher level. 

 The team moves to a lower control mode and returns to the higher level. 

 The team maintains the same control mode during the entire session. 

 The team moves to a higher control mode, maintains it and did not move to a lower 
control mode earlier in the session. 

3.7.5 Ethical aspects 
Since data was collected from teams performing in real life situations no escalating scenarios 

could be induced due to the direct threats to the researchers’ and participants’ health. Further 
ethical aspects with the method were to make sure the teams knew about their complete anonymity 
to increase probability of true answers – they were not evaluated in this study since this was simply a 
pilot test of the protocol. Also, information about any mistakes or deviations from their training 
could possibly have negative impact on the participants and therefore all the materials were treated 
confidentially and their names were never written down. Other than this, the protocol is very non-
invasive and non-specific so no other ethical aspects were present. 

  

Control mode: SC OP TA ST 

Total standardized 
sums 

0 0,033 0,733 0,733 

Table 5: The total standardized sums for 0-5 minutes of Team B. 
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4. Results from pilot study  

The following chapter will present the results from the pilot study with control mode 
assessment diagrams representing which control modes the teams were in during their sessions 
through testing of the protocol. This will be complemented by showing all the standardized sums for 
all control modes during all time intervals. 

4.1 Team A 
Team A remained in tactical control throughout the entire session (see Figure 3 and Table 6 

below).  

Figure 3: Control mode assessment diagram for the 40 minute session with 
Team A indicating the team remaining in tactical mode the entire time. 

  Standardized Sums  
Control mode 

Time Sc Op Ta St 

0-5 0,033 0,066 1,016 0,383 Ta 

5-10 0,033 0,066 0,766 0,633 Ta 

10-15 0,033 0,066 0,766 0,633 Ta 

15-20 0,033 0,566 0,766 0,633 Ta 

20-25 0,033 0,066 0,766 0,633 Ta 

25-30 0,033 0,066 0,766 0,633 Ta 

30-35 0,033 0,066 1,016 0,383 Ta 

35-40 0,033 0,566 1,016 0,383 Ta 
Table 6: A Table of all the standardized sums for Team A with the highest score indicated 
with a bold font and the resulting control mode in the sixth column. 
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4.2 Team B 
Team B was in tactical mode the majority of the time with a couple of increases to strategic 

mode, one in the middle of the session and one towards the end, but the team always returned to 
the tactical mode. There were also a couple of ties between tactical and strategic mode in the 
beginning of the session and around the increase to strategic in the middle (see Figure 4 and Table 7 
below). 

 

Figure 4: Control mode assessment diagram for Team B indicating the team being mostly in tactical mode with a few 
increases towards strategic mode especially between 25 and 40 minutes. 

  Standardized Sums  
Control mode 

Time Sc Op Ta St 

0-5 0 0,033 0,733 0,733 Ta/St 

5-10 0 0,033 0,983 0,483 Ta 

10-15 0 0,533 0,983 0,483 Ta 

15-20 0 0,033 0,983 0,483 Ta 

20-25 0,05 0,583 0,933 0,433 Ta 

25-30 0 0,033 0,733 0,733 Ta/St 

30-35 0,066 0,596 0,546 0,796 St 

35-40 0 0,033 0,733 0,733 Ta/St 

40-45 0,066 0,596 0,796 0,546 Ta 

45-50 0 0,033 0,983 0,483 Ta 

50-55 0 0,033 0,983 0,483 Ta 

55-60 0,083 0,116 0,608 0,941 St 

60-65 0,083 0,116 0,858 0,691 Ta 

65-70 0 0,033 0,983 0,483 Ta 

70-75 0 0,033 0,983 0,483 Ta 
Table 7: A Table of all the standardized sums for Team B with the highest score(s) indicated 
with a bold font and the resulting control mode in the sixth column. When two modes 
received the same sum the control mode was interpreted as between these two modes. 
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When removing the added questions 10 and 11 from the coding key (9 and 10 in the coding key, see 
Appendix 3) there were no changes in the control modes during any of the time intervals for neither 
Team A or Team B. 
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5. Discussion 

In this chapter the results from the pilot study will be discussed and methodological issues 
raised and clarified. Following this, research question I will be discussed with other relevant remarks 
about the protocol in general (Chapter 5.2). Research question II, about key factors for achieving 
control during high-speed navigation, will be addressed in Chapter 5.3. Finally, thoughts on future 
studies will be discussed in Chapter 5.4. 

5.1 About the results and method of the pilot study 
First of all, what do these results tell us? In general, it was possible to apply the protocol 

developed by Palmqvist, et al., (2012) for teams performing navigation in high speed. Similar results 

from those of Team A in this study was found in both Palmqvist, et al., (2012) and Berglund, (2012) 

which is, yet again, in accordance with Hollnagel & Woods, (2005, p. 147) statement that ‘in practice, 

normal human performance, and therefore also the performance of JCSs in general, is likely to be a 

mixture of the opportunistic and the tactical control modes’. Team A performed well according to 

their instructor which is also in line with the team operating in a high control mode. Team B, on the 

other hand, was found to move towards ST three times – one at 0-5 minutes, secondly at 25-30 

minutes and lastly at 35-40 minutes, and completely make the transition from TA to ST at 30-35 

minutes, again at 55-60, and then back to TA at 60 minutes and remain there for the rest of the 

session. These increases were noteworthy. It’s not the common for JCSs to be in ST, but these results 

are still in line with Hollnagel & Woods, (2005) since Team B also spend the majority of their time in 

TA. Another support for this result was that Team B also did very well in their exercise, according to 

the instructor. And, in short, what Team B did which Team A did not, was to decrease speed more 

often and, while in slower speed, discuss their options and evaluate their actions (more on this in 

Chapter 5.3). 

What methodological concerns could have affected the results? One issue that needs to be 
adressed is the fact that the use of the protocol does require interpretation from the researcher and 
from the participants in answering of the questionnaire. When the participants failed to understand 
the questions this was resolved, simply, by a mouth-to-mouth explanation. But there was still some 
room for interpretation left on which the teams appeared to not agree on what some actions meant 
for them. One case of this occurred on question 3, the comparison of decision alternatives. In this 
question Team A stated No during all times, which means that they didn’t choose the very best 
alternative, instead of the first acceptable. This was commented with ‘Acceptable interpreted as safe 
enough’ (authors translation). In contrast, Team B answered Yes during all times of the session with 
the comment ‘We chose the alternative which we, in each particular moment, considered being the 
best. Afterwards, control, and if needed, correction was applied if a better choice presented itself’ 
(authors translation, underlining as done by participants). It seems unlikely that Team B considered 
all available options at each time, but it is not the researchers place to question the participants 
subjective interpretation of their actions. In general, they still followed their planned course and used 
DYNAV, just as Team A did. This could have the implication that Team B was found to be in the higher 
control modes because of the answers to question 3, but it is unlikely since one answer alone only 
counts for very little points when the sums have been standardized. But this is still an issue which 
needs to be raised since both teams understood the question perfectly, yet interpreted their actions 
differently. Team A:s answer was more in line with NDM (Chapter 2.4). One answer to this 
difference, as mentioned, was that Team A didn’t slow down as often as Team B , and this because 
they didn’t have to. Therefore their available time for evaluating was less than Team B:s (more on 
this in Chapter 5.2).  
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The interpretations which needed to be made from the researcher was, from the design of the 
protocol, minimal. The parameters were quite clear, altough some interpretations had to be made. 
One of these interpretations were made in the questionnaire coding key, specifically parameter 1b, 
about amount of listed goals corresponding to the explicitly stated goals during the recordings. This 
was answered Don’t know by the researcher throughout because all the goals had previously, before 
the sessions took place, been discussed by both the teams (all the soldiers participating in the 
exercise). Both teams appeared to be very clear on these goals in general, but during the navigation 
they weren’t explicitly stated and they had no reason to discuss them. Therefore it would have been 
unfair to answer these as SC, but also perhaps too much positive bias to answer these as TA or ST. 
The compromise of Don’t know throughout was thus deemed acceptable. Another interpretation 
during the observation analysis was the amount of possible sources of information. This was seen as 
six in this study, based on general questions and observations in the field. In, for example, Forsman, 
et al., (2011), the sources of information was counted as eight. However, if this would have been the 
foundation for the possible sources of information for this study then no team would ever have 
aquired the maximum for the sole reason that it could not be discerned in such detail from the 
recording due to the information sources being either on the same display or very close to 
eachother. All the observations on this parameter would have been answered with a ‘-‘ (dash), and 
the compromise of reducing the number of sources to six while being able to answer the parameter 
was considered acceptable. 

One major concern was the fact that the situations weren’t very escalating. This was seen as a 
preference in using the protocol according to Palmqvist, et al., (2012). The protocol, however, was 
designed to be used to assess performance in its natural context and be generic (Palmqvist, et al., 
2012) so therefore it should work in non-escalating situations were team performance needs to be 
assesssed (more on this in Chapter 5.2). The result with the control modes never dropping below TA 
could be strongly influenced by this fact since actions made in COCOM depend on two things: 
context and competence (Hollnagel & Woods, 2005; Chapter 2.3). The non-escalating contexts must 
be taken into mind when reviewing the results of this study. 

No litterature or previous research could be found on what questions were proper to ask a 
participant in order to separate a novice from an expert. This also needs to be pointed out since this 
was solely built upon the reviewed litterature about NDM and differences between experts and 
novices (Chapter 2.4) combined with discussions with the supervisors for this study. The additions of 
these two questions did not change any control modes, and based on knowledge about the 
participants, they would all be percieved as being experts on navigation in high speed. Based on the 
answers from the questionnaire the participants in Team B do, however, oppose these results since 
they state that the very best available options was chosen at all times. One possibility is that this was 
because of the formulation of the question. Perhaps NDM theories are a good reflection on how real-
life decision making work, but when participants whom are experts  are prompted about the quality 
of their decisions it was, probably, felt to be the best decision possible in that given moment. 

Another problem with the pilot study was the lack of time from the participants. They were on 
a tight schedual, needing to get enough hours of navigation and driving the Combat Boat 90H done 
by the end of their three day exercise. Because of this it could not be demanded that the 
questionnaires first were answered individually and then by the team as a whole. Being very open 
and not having any issues at all with the study, the participants would probably have agreed to it, but 
because of the lack of time, the answering of the second questionnaire, with the team as a whole, 
would have been very stressed. Since this was the questionnaire that was going to be included in the 
data for assessing performance it was naturally seen as being of higher priority. Therefore, another 
methodological compromise was made and the individual questionnaire was excluded. Also, due to 
this lack of time, Team B partly answered the questionnaire at the end of the entire three day 
exercise which meant that about three hours had passed since the session took place. This might’ve 
entailed that they did not have the session fresh enough in their memory. On the other hand, since 
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they began answering the questionnaire earlier, it might’ve given them time to reflect more on their 
answers. 

Another minor methodological issue were some problems with the recording equipment 
during the field study. This was not an issue for the testing of the protocol since specific moments 
were chosen when the equipment did function without problems. 

A final and quite interesting methodological issue was that one of the team members was also 
a supervisor of this study. The details of the questions in the questionnaire and how they resulted in 
control modes was not known to this person, and there was an effort made by this person to take “a 
step back” when answering the questionnaire to account for any possible bias. There’s also possible 
bais in the researcher being connected to the supervisor and not wishing to make this person “look 
bad”. But, the wish for both was not for the one result over the other, but was instead for a thorough 
and valid study to be achieved. It was therefore of personal interest for the author and for the 
supervisor to make an effort in withholding any bias, especially because of this. 

5.2 About the protocol 
In order to answer the research question How applicable is the team performance evaluation 

protocol developed by Palmqvist, et.al., (2012) for teams performing navigation in high speed and in 
natural contexts?, the results from the pilot study and the methodological problems which occured 
needed to be adressed. Given the definition of “applicable” in Chapter 1.2, the original design 
criterias for the protocol were also evaluated. 

Overall, the pilot study did give results for control modes for both teams and for all intervals of 
the sessions. Since this was possible to do, in a way, the protocol was found to be applicable for 
teams performing high speed navigation. But a more thorough examination on this applicability, 
where it was strong and where there were issues, was needed. The design criteria developed by 
Palmqvist, et al., (2012), (for more see Chapter 2.1) were examined as follows: 

1. The protocol should be based on control in general and on COCOM in particular. 

This criterion was implicitly tested following the parameters of the protocol and it was found 
to be met. Descriptions of which control modes the teams were in during their sessions was given 
and the modes they were in were supported by instructors’ comments and the theories of Hollnagel 
& Woods, (2005). 

2. The protocol should be used to assess performance in its natural context. 

This design criterion was one of the main parameters which were tested in this study. 
Performance was assessed in a truly natural context – “in the wild”. There were methodological 
problems with this, such as lack of the participants’ time and, for ethical reasons, it wasn’t possible to 
force any escalating situations onto the team. Of course, real life situations could still be escalating, 
especially during high speed navigation since disturbances from the environment would have very 
direct and dangerous consequences. There is, however, a problem in that it cannot be foreseen when 
these situations will occur. Perhaps testing the protocol on a team performing navigation, in high 
speed, during a greater exercise with other goals in mind than “re-learning navigation techniques” 
would solve this. For example, a military group crewing a Combat Boat 90H as a team and their task 
being to transport soldiers to or from battlegrounds as their task. This would maintain a real life 
context (no major simulations other than the non-live rounds in the weapons), increase stress and 
task complexity without, to a large extent, increasing the risks. This would probably also mean only 
using video and audio to collect data with no researcher present in the HSC. 
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3. The protocol should be generic. 

Since the protocol was tested in an entirely different field than the two previous studies 
(Berglund, 2012; Palmqvist, et al., 2012) this design criteria was also tested and was found to be 
partly fulfilled since the protocol could be used to assess performance on teams navigating in high 
speed – partly fulfilled, here, means that it wasn’t falsified. 

4. The protocol should be user friendly. 

This criterion would not be met if it was found to be difficult to use the protocol. The protocol 
was easy to use, expect for some requirements in interpretations from the researcher. Therefore, 
this criterion was also met. 

5. The protocol should be easy to update. 

Before the pilot study there were some modifications done to the protocol. These 
modifications were not difficult to implement and the data analysis method allows for great 
flexibility. This was the first time new questions were added to the protocol and the design criterion 
was met. 

6. The protocol should give comparable results. 

This design criterion was not tested in this study since it wasn’t possible to have one team 
drive the exact same course as another, during the same time and in the same weather because of 
the real life context and lack of time. 

In summary, all tested design criteria (five of six) were met. 

Leaving the topic of the design criteria, NDM was incorporated and tested in the protocol and 
it was found that this should be done based on previous research in the field. This was a first attempt 
in adding this aspect to the protocol and further studies need to be carried out on this topic. The 
questions didn’t affect the control modes, but this probably occurred because of a couple of possible 
reasons:  

 All team members in all teams would have, by most people, been considered to be 
experts.  

 One team answered in the questionnaire that they always chose the best alternative 
which might not have been the case at all times. 

 The courses were very well planned from which followed that few decisions had to be 
made and those that had to be made were fairly simple, e.g., hit the rocks or slow 
down. 

 The situations were not escalating enough and therefore the situations in which NDM 
takes place did not occur. 

It does appear to be a kind of paradox that one team, while having the skill and experience 
needed to be considered experts answered that they always evaluated all option alternatives and 
chose the best one. If it was simple than either the theories are wrong or the participants were 
dishonest. Neither was probably the case since it most likely, instead, depended on different 
interpretations of the questions and of the participants’ actions (see Chapter 5.1) and evaluation 
methods. Also, Klein, (2008), states that decision making is partly intuitive, that is, the pattern 
matching happens on a intuitive level while the mental simulations are deliberate. The question 
could therefore be raised, is it sound to ask questions to the participants which involves intuitive 
processes of which the participants are not aware? Perhaps, in the future, the protocol should 
consider rephrasing or removing question 3 – because the way the question was answered in this 
pilot study seems to highlight this problem. 
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Another methodological problem was that the teams were not sure what were referred to as 
“the session” (or “the task”) during the answering of the questionnaire, despite this being thoroughly 
explained by the researcher. This, probably, was because the contexts didn’t change much, so all 
their answers applied to all the time-periods of the sessions. The difficulty for the participants to 
understand this was therefore not a problem. (The contexts in themselves were a bigger problem.) 
But, for future use of the protocol, this might be an issue. In a study by Kahneman, et al., (2004), it 
was shown that people are better att recalling emotions for time intervals when asked to do this by 
retreiving a specific, designated episode. It would, however,  be difficult to incorporate this with the 
current questionnaire since these specific episodes would occur during the sessions. If it would be 
possible, time in the questionnaire could, for example, be divided between something like these 
three intervals:  

 Before and during when the team had to make a complete halt because of the passing 
ferry. 

 Before and during when the team got contacted on the radio. 

 Until the team reached the key. 

But if the sessions are kept reasonably short in time, and no other problems with this question 
occurs if the future, it shouldn’t be a problem. 

In sum, there were no major recurring methodological problems during the pilot study which 
would entail that it could be said that this protocol is inapplicable to teams navigating in high speed 
and in real life, natural contexts. A couple of methodological compromises had to be made, but these 
were not considered to have a major impact on the results in general. Also, five of the six design 
criteria for the protocol were tested and, with some minor issues, were met. This answers the first 
research question with Yes; the protocol is applicable for teams performing navigation in high speed 
and in real life, natural contexts. 

Also, based on the teams being in TA mode the majority of time and based on the data from 
the observation analysis, questionnaires and general observations, the conclusion could be made 
that the teams were in the attended tactical control mode (see Chapter 2.3.3). The protocol, at this 
time, does not make any distinction between these two versions of TA, but the situations were 
clearly high risk and, because of the high speed, there wasn’t a lot of available time. They teams were 
also highly focused during the sessions. Perhaps the distinction between attended and unattended 
TA is something which the protocol should have incorporated in the future. It would be non-
observable parameters, and one question which would be relevant for this was already added in this 
study: We felt that we’ve had major prior experience of the situations which occurred – which, in this 
regard, would mean an inclination towards an unattended TA because of a very familiar and routine-
like situation. Also, questions about if they felt they had to pay a lot of attention to the situation and 
if they felt the situation involved high risks (or the situation was very important) should also be 
considered from the parameters of attended and unattended TA. 

A possible future use of the protocol could be in conjunction with FRAM: the Functional 
Resonance Analysis Method (Hollnagel, 2012). The use of this protocol in finding high resonance 
couplings within a JCS as areas were there’s recurring low control modes would perhaps be a useful 
combination of both methods in modelling a JCS. 
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5.3 About high-speed navigation and control factors 
In answering the research question What are key-factors for achieving control during high-

speed navigation?, there were two possible approaches which could be used to answer this question: 

A. Since both teams were found to be within the two highest control modes, how did 
they behave in general and were there any factors in particular which exemplified 
their behaviour? 

B. Team B were found to be in ST mode at two intervals and between TA and ST at three 
intervals. What occurred during those intervals for Team B which never occurred for 
Team A, i.e., how did their situations differ? 

According to Hollnagel & Woods, (2005) actions are decided by a JCS based based on context 
and competence. The team was, from this protocol, viewed as a JCS and therefore it follows that one 
of these two that must have differed for Team B to be in a higher control mode than Team A, and 
also the content of these two, in general, contains the reason why both teams were in high control 
during their sessions. 

First an attempt at answering the research question through approach A was made. An easy 
way to answer this question was to simply say that the control factors corresponded to the 
questionnaire parameters on which both teams gave answers which resulted in TA or ST, or, were 
during the observation analysis were found to correspond to answers which resulted in TA or ST. This 
carries with it the problem of the teams providing answers in the questionnaire which, in majority, 
resulted in high control modes. This would entail that control factors for navigation in high-speed 
consists of all questionnaire parameters, answered with results for TA or ST. This also goes for the 
observation analysis. This approach was therefore seen to be insufficient in capturing in any key 
factors for achieving control during navigation in high speed. Despite this, with bias from the 
researcher in mind, some factors stood out for both teams in particular. One of these was the use of 
many possible sources of information – this was something which both teams were very thorough 
with throughout the sessions. The reason for this lies in their training and the use uf DYNAV (Chapter 
2.5) which inheritly relies on the use of many sources of information to communicate the plans and 
control the executions. Another possible factor was the thorough use of closed-loop 
communications, there were very seldom any missinterpretions by the driver on what the navigator 
said, and during the times when this happened it was quickly corrected. Besides these, a major 
contributing factor to the control modes were likely the contexts, that is non-escalating and highly 
familiar situations. But, from a pragmatic perspective, it would not be very helpful to state that 
control factors for navigation in high speed consist of always being in non-escalating and familiar 
situations. 

From approach B there were some comments from Team B which could be summed up under 
the theme thoroughness. An example of this was a comment on question 6, We sought information 
to solve the problem and handle the situation in the following extent, to which they answered Both 
information needed for the moment and information needed for future decisions and actions during 
all time intervals. The comment was the following (authors translation): ‘When we approached the 
limits of our multitasking capabilites and our ability to work under stress we shifted focus to what 
was needed for the moment. [This was] a recurring reason for error, which forced us to go to a 
complete halt and recheck the information in order to be able to handle future decisions’. Team B 
chose to slow down speed much more often and make sure their information was correct, when 
problems occur in navigation it quickly spirals out of control into even worse problems unless 
handled quickly (Forsman, et al., 2011). However, this was not a problem for Team A, but the 
thoroughness of Team B does stand out and this was more apparent during the intervals when they 
made the transition to ST, or between TA and ST. During these five specific five minute intervals 
Team B used all available information sources, and specificially, during the intervals where they were 
in ST they were actually completely halted because they discovered that they had deviated from 
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their course, or had completed their course and planned a new one “on the go”. This did increase 
points towards OP aswell, the standardized sums for OP are actually higher than TA during minutes 
30-35, but notably higher in ST (see Chapter 4.2, Table 7). What occurred here was a complete 
evaluation of what happened, how it could be avoided and what needed to be done now and in the 
future. They weren’t very effective during these intervals, but highly thorough. And, as stated above, 
this was the major factor for Team B in their achievment of higher control – thoroughness. This 
reflects the opinions of Hollnagel, (2009) which states that the trade-off in thoroughness for 
efficiency (ETTO) needs to be balanced by a trade-off in efficiency for thoroughness, because doing 
this increases, and is necessary for, efficiency in the future – ‘efficiency in the present presupposes 
thoroughness in the past, which paradoxically means that thoroughness in the present is necessary 
for efficiency in the future’ (Hollnagel, 2009, p. 141). This, again, is reflected in the fact that when 
Team B were in ST they were not very efficient, but were instead thorough. This provides a better 
answer to the research question – in order for safe and efficient navigation in high speed, the speed 
sometimes, must come in second priority over thoroughness and planning for the future. Don’t 
hesitate to slow down if it feels to be needed. However, this isn’t always an option in fields such as 
the military and search and rescue, were efficiency is imperitive for the sake of saving human lives. 
The attended TA is were navigation in high speed will, in the majority of time, take place. 

5.4 Future studies 
The protocol needs to be further verified in general, perhaps with more modifications, but 

mainly to discover more methodological problems which could occur and how they should be 
handled – there’ll probably be more problems discovered as the protocol is tested in more fields 
which also would ensure the protocol being generic. Additions to the protocol which should be 
considered worthy of integrating are the aspects of attended and unattended TA. Since this is where 
teams in general will spend the majority of time further detail on the control mode could increase 
the usefulness of the protocol. Also, the areas of NDM needs to be further tested and developed if 
this is to be added to the protocol, with a suggestion of between-group pilot studies on teams being 
novices compared to teams being experts. Further studies with this protocol need to be made on the 
topic of navigation in high speed and should be done in conjunction with more complex exercises 
when more escalating situations could occur. On the topic of the participants evaluating decision 
alternatives (Chapter 5.1 and 5.2) it could be interesting to apply eye-tracking techniques and/or 
testing the protocol on a team in a HSC simulator to perhaps discern between the possible decision 
alternatives based on where the teams’ attention is. 
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6. Conclusions 

In this chapter a summary of the conclusions made in the study will be presented. 

The first research question, How applicable is the team performance evaluation protocol 
developed by Palmqvist, et.al., (2012) for teams performing navigation in high speed and in real life, 
natural contexts?, was found to be answered that the protocol was applicable for teams performing 
navigation in high speed in real life, natural contexts. This was done by evaluating the original design 
criteria to see if they were fulfilled, which all tested criteria were with some methodological issues 
about using the protocol in real life, natural contexts due to non-escalating situations and lack of 
time for the participants. Some compromises were made for this but were considered to be 
acceptable. 

The second research question, What are key factors for achieving control during high speed 
navigation?, was more difficult to provide with a complete and satisfactory answer. This, because it 
was difficult to distinguish the reasons for the high control modes between the competence of the 
teams and the contexts of the sessions. The behavior of the teams, in general, was probably 
exemplary of how to navigate in high speed, but nothing new in the field was learned through this 
study because of the fact that they followed a highly known and much used method called DYNAV. 
But, one possible factor for making the transition between TA and ST was found to be possible in the 
use of TETO – Thoroughness-Efficiency Trade-Off (Hollnagel, 2009), that is, being more thorough in 
favor of efficient, at times, appeared to increase control. In the future, this protocol could be used to 
assess team performance and identify control factors in this field, but the contexts should be more 
complex in order to reveal these factors. 

The two first sub research questions were answered in Chapter 2. The third sub research 
question, on NDM, was incorporated and tested with the protocol, but did not lead to any changes in 
control modes. This needs to be further developed and tested in the future. 
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Appendix 1a: Questionnaire – team (English) 

This questionnaire is about how well the group worked during the session and is a 

complement to the video recording that was done during the task. This questionnaire shall be 

answered by the group together and the answers shall reflect the group’s general view of the 

work. 

Each question shall be answered for three different time intervals: the first third of the 

session, the second third of the session and the last third of the session. Check one of 

yes/no/no answer (or another corresponding alternative) for each time interval on every 

question. Thus, each question shall be answered three times. For questions 1 and 7 you are 

asked to specify your answers, you may skip this if you find it difficult to recall these 

specifications but try to answer as detailed as possible. There is also room for the group to 

comment each question and clarify the answers. 

Below is an example of what an answer can look like.  

Example: We were hungry, tired and thirsty and this affected our work. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes   X 

No X   

Don’t know  X  

 

Comments and clarifications: We do not remember how we felt in the middle of the session 

because the work was very stressful at that time and we did not have time to reflect on how 

we felt. 

 

Your anonymity is important and therefore these questionnaires will be treated confidentially 

and your personal identity will not be known to anyone but the researcher. This questionnaire 

will only be used for scientific purposes.  
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1. During the session we had goals that we worked towards. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

If yes, and if you can, specify how many or the type of goals for each time interval: 

In the beginning of the task In the middle of the task At the end of the task 

   

   

 

Comments and clarifications: 

 

 

2.  We think that we had enough time to handle the situation the way we wanted. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 
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3. We compared the different decision alternatives that were available and we chose 

the very best alternative, instead of the first acceptable. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 

 

 

4. After accomplishing an action we evaluated the outcome that this action resulted in. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 

 

 

5. We were able to predict how the situation was going to develop. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 
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6. We sought information to solve the problem and handle the situation in the 

following extent: 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

No information 

seeking 
   

Just what was 

needed for the 

moment 

   

Both information 

needed for the 

moment and 

information needed 

for future decisions 

and actions 

   

Don’t know    

 

Comments and clarifications: 

 

7. We followed rules and procedures that we had learned for this or similar situations. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

If yes, and if you can, specify the rules and procedures. 

 

 

Comments and clarifications: 
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8. We had enough time to use rules and procedures that were appropriate for the 

situation. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 

 

 

9. There was too much information and we could not attend to all of it. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 

 

 

10. We felt that we had great confidence in the decisions we made. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 
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11. We felt that we’ve had major prior experience of the situations which occurred. 

 In the beginning of 

the task 

In the middle of the 

task 

At the end of the 

task 

Yes    

No    

Don’t know    

 

Comments and clarifications: 
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Appendix 1b Questionnaire – team (Swedish) 

Detta frågeformulär handlar om hur väl gruppen anser att ni arbetade med uppgiften och är 

ett komplement till de observationer och inspelningar som gjorts. Detta formulär besvaras av 

hela gruppen som enhet och skall spegla hur ni som grupp ansåg att uppgiften eller 

övningen gick. 

Varje fråga skall besvaras för tre olika tidsintervall: den första tredjedelen av uppgiften, den 

andra tredjedelen och den sista tredjedelen. Kryssa i en av ja/nej/inget svar (eller vad som 

passar bäst) för varje intervall på varje fråga. Därmed besvaras varje fråga tre gånger. För 

fråga 1 och 7 ombeds ni att specificera era svar men detta kan utelämnas om ni anser det 

svårt att hitta dessa specificeringar, men försök svara så gott ni kan. Det finns även rum för 

att kommentera varje fråga och ytterligare klargöra era svar. 

Nedan är ett exempel på hur ett svar på en fråga kan se ut. 

Exempel: Vi var hungriga, trötta och törstiga och detta påverkade uppgiftens utförande. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja   X 

Nej X   

Vet ej  X  

 

Kommentarer och förtydliganden: Vi kommer inte ihåg hur vi mådde under mitten av 

uppgiften för att det var väldigt stressigt och vi hade inte tid att reflektera över hur vi mådde. 

 

Er anonymitet är viktig så dessa enkäter behandlas konfidentiellt och er personliga identitet 

kommer ej att vara känd för andra än försöksledaren. Enkäten kommer endast användas i 

vetenskapligt syfte.  
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1. Under uppgiften så hade vi mål som vi arbetade mot att uppfylla. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Om ja och om ni kan, ange hur många eller typen av mål för varje tidsintervall: 

Under början av uppgiften 
 

Under mitten av uppgiften Under slutet av uppgiften 
 

   

   

 

Kommentarer och förtydliganden: 

 

 

2.  Vi tycker att vi hade tillräckligt med tid för att hantera situationerna på det sätt vi 

önskade. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 
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3. Vi jämförde de tillgängliga beslutsalternativen och valde det absolut bästa 

alternativet till skillnad från det första godtagbara. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 

 

 

4. Efter att en handling lyckats utföras så utvärderade vi resultaten av handlingen. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 

 

 

5. Vi hade förmågan att förutsäga hur situationen skulle utvecklas. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 
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6. Vi sökte information för att lösa problem och hantera situationer i följande 

utsträckning: 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ingen information 
söktes 

   

Endast det som 
behövdes för 

stunden 
   

Både information 
som behövdes för 

stunden och 
information som 

behövdes för 
framtida beslut och 

handlingar 

   

Vet ej    

 

Kommentarer och förtydliganden: 

 

 

7. Vi följde regler och procedurer som vi hade lärt oss för denna eller liknande 

situationer. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Om ja och om ni kan, ange reglerna och procedurerna: 

 

 

Kommentarer och förtydliganden: 
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8. Vi hade tillräckligt med tid för att använda de regler och procedurer som var 

lämpliga för situationen. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 

 

 

9. Vi fick ett överflöd av information och hade inte tid att behandla allt. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 

 

 

10. Vi tycker att vi hade ett stort förtroende för de beslut som fattades. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 
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11. Vi tycker att vi hade en stor erfarenhet av de situationer som uppstod. 

 Under början av 
uppgiften 

 

Under mitten av 
uppgiften 

Under slutet av 
uppgiften 

Ja    

Nej    

Vet ej    

 

Kommentarer och förtydliganden: 
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Appendix 2a: Observation analysis form (English) 

 Time interval: _______ 

1. Information seeking * Control mode: _______ 

(Questions are asked, information is sought in computers, on displays, in maps, books etc.) 

Max number of possible sources for information: __ 

☐  No information seeking (scrambled) _____________________ 

☐ Only information that obviously is needed for the moment (op.) _____________________ 

☐ Also for the future, and from _____ number of sources (tact.) _____________________ 

☐ For the future and from all available sources (strat.) _____________________ 

☐ Not observed  

 

2. Comparison of decision alternatives Control mode: _______ 

(e.g. discussions on priorities) 

☐  There are no alternatives (scrambled) _____________________ 

☐ The first identified alternative is chosen (op.) _____________________ 

☐ The alternatives are evaluated (tact., strat.) _____________________ 

☐ Not observed  

 

3. The actions follow a known procedure ** Control mode: _______ 

☐  Yes (tact.) _____________________ 

☐ No (scrambled, op., strat.) _____________________ 

☐ Not observed 

 

_____________________ 

4. A powerful indicator attracts all attention and ongoing 

plans and activities are interrupted 
Control mode: _______ 

☐  Yes (op.) _____________________ 

☐ No (scrambled, tact., strat.) _____________________ 

☐ Not observed _____________________ 
 

* Define maximum number of possible sources of information! For strategic, the maximal number of sources shall 
be indicated – for tactical, the number shall be lower than the maximal number. 
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** The known procedures (routines) have to be defined before the observation analysis. 

Appendix 2b: Observation analysis form (Swedish) 

 Tidsintervall: _______ 

1. Informationssökning* Kontrollnivå: _______ 

(Frågor ställs, söker efter information i datorer, på displayer, kartor, böcker etc.) 

Max antal informationskällor: __ 

☐ Ingen information sökes (scrambled) _____________________ 

☐ Endast information som uppenbarligen behövs för stunden (op.) _____________________ 

☐ Information för stunden och framtiden från __ antal källor (tact.) _____________________ 

☐ För framtiden och framtiden från alla källor (strat.) _____________________ 

☐ Ej observerad  

 

2. Jämförelse av beslutsalternativ Kontrollnivå: _______ 

(T.ex. diskussion om prioriteter) 

☐ Det finns inga alternativ (scrambled) _____________________ 

☐ Det första identifierade alternativet väljs (op.) _____________________ 

☐ Alternativen är utvärderade (tact., strat.) _____________________ 

☐ Ej observerad  

 

3. Handlingarna följer generella procedurer** Kontrollnivå: _______ 

☐ Ja (tact.) _____________________ 

☐ Nej (scrambled, op., strat.) _____________________ 

☐ Ej observerad _____________________ 

4. En stark indikator stjäl all uppmärksamhet och aktuella 

planer och aktiviteter avbryts 
Kontrollnivå: _______ 

☐ Ja (op.) _____________________ 

☐ Nej (scrambled, tact., strat.) _____________________ 

☐ Ej observerad _____________________ 

*Obs! Fastställ max antal informationssökningskällor! För strategic krävs max antal – för tactical måste numret 
vara lägre än max. 
** De generella procedurerna (rutinerna) måste fastställas innan observationen 
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Appendix 3: Questionnaire coding key 

1. We knew which our goals were for the session and we worked towards them. 

Yes: tactical, strategic 

No: scrambled, opportunistic 

Don’t know: - 

1b. How many goals were listed in question 1 and at the same time explicitly stated 
during the session (check the video recording)? 

One: scrambled 

Two: opportunistic 

More than two: tactical, strategic 

Don’t know: - 

2. We think that we had enough time to handle the situation the way we wanted. 

Yes: tactical, strategic 

No: scrambled, opportunistic 

Don’t know: - 

3. We compared the different decision alternatives that were available and we chose the very best 
alternative, instead of the first acceptable. 

Yes: strategic 

No: scrambled, opportunistic, tactical 

Don’t know: - 

4. After accomplishing an action we evaluated the outcome that this action resulted in. 

Yes: opportunistic, tactical, strategic 

No: scrambled 

Don’t know: - 

5. We were able to predict how the situation was going to develop and we could plan our work in 
advance. 

Yes: tactical, strategic 

No: scrambled, opportunistic 

Don’t know: - 
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6. We sought information to solve the problem and handle the situation in the following extent: 

No information seeking: scrambled 

Just what was needed for the moment: opportunistic 

Both information needed for the moment and information needed for future decisions 
and actions: tactical, strategic 

Don’t know: - 

7. We followed rules and procedures that we had learned for this or similar situations. 

Yes: tactical 

No: scrambled, opportunistic, strategic 

Don’t know: - 

8. We had enough time to use rules and procedures that were appropriate for the situation. 

Yes: tactical, strategic 

No: scrambled, opportunistic 

Don’t know: - 

9. We felt that we had great confidence in the decisions we made. 

 Yes: tactical, strategic 

 No: scrambled, opportunistic 

 Don’t know: - 

10. We felt that we’ve had major prior experience of the situations which occurred. 

 Yes: tactical, strategic 

 No: - 

 Don’t know: - 


