
 

 

LINKÖPING UNIVERSITY 

MASTER’S THESIS IN COGNITIVE SCIENCE 

 

 

 

 

 

Using Shared Priorities to Support 
Training of  Nuclear Power Plant 

Control Room Crews 

Ellen Ekström 

2015-06-25 

 

 

 

 

 

 

Supervisor:  Peter Berggren, FOI (Swedish Defence Research Agency), Björn JE 

Johansson, IDA, Linköping University 

Examiner: Arne Jönsson 

ISRN: LIU-IDA/KOGVET-A--15/012—SE  



 

 

Acknowledgements 

First and foremost I would like to thank my supervisors Peter Berggren and Björn 

Johansson for their great support and help. They have given me valuable input 

and feedback throughout the whole process. I would also like to thank the 

instructors participating in the study, for sharing their time and knowledge. I am 

also grateful for all the control room crews who participated in the study and 

made this thesis possible. Finally, I want to thank my friends and family for their 

support, encouragement and laughter.  



 

 

Abstract 

Swedish nuclear power plant control room crews have training sessions in full 

scope simulators every year. These sessions are designed to prepare operators to 

cope with incidents and accidents. The aim is to develop operators’ knowledge, 

skills and abilities necessary to operate the nuclear power plant in a safe manner. 

Training sessions is an opportunity to practice and develop the crews’ teamwork, 

decision processes and working strategies.  

The purpose of this study was to explore if and how the instrument Shared 

Priorities can support training of nuclear power plant control room crews. Shared 

Priorities is an instrument to measure teams’ shared awareness of a situation and 

has in earlier studies been used in military and student teams. During the 

simulator re-training period of control room crews, 14 crews used the instrument 

Shared Priorities in one or two of their training scenarios. The instrument consists 

of two steps. Firstly, crew members generate and prioritise a list of five items they 

think are most important for the crew to cope with in the scenarios current 

situation. They also rank another crew member’s list. Secondly, the crews and 

instructors perform a focus group discussion based on the generated lists. 

Results from questionnaires, focus group discussions and an interview with 

instructors showed that operators and instructors believe that Shared Priorities 

can support their training in several ways. Crews see meetings and other 

disseminations of information as an essential part of maintaining shared 

understanding of different situations. They believe the instrument may help crews 

reflect upon and develop their meeting procedures. Operators and instructors also 

believe that by using the instrument it can help crews to increase their 

understanding of having a shared situation understanding and shared vision. 

However the procedure when using Shared Priorities has to be modified in order 

to be able to support crews’ training in an optimal way. 
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1 Introduction 

A nuclear power plant (NPP) is a complex system and the operators working in 

the control room may in critical situations have to make several critical decisions. 

In order to maintain a high level of safety it is crucial to have well-functioning 

routines that support operators to maintain control during deviations and failures. 

Routines and established role structures enable mindfulness to be sustained across 

time and the span of an organisation. Mindfulness also has important elements 

that underlie routine-driven behaviours (Levinthal & Rerup, 2006). Levinthal and 

Rerup (2006) suggest that the enactment of neither mindful nor routinized 

behaviour is possible without the other. To be able to maintain a high level of 

safety it is also vital for the workers to train and be prepared for different kind of 

situations. The control room crews need to have a shared understanding of a 

situation, crew members’ positions and tasks. It is essential that the crew is 

working towards the same goal. 

Each year the Swedish control room crews have training and retraining sessions 

in full scope simulators. These exercises are performed to prepare operators how 

to cope with incidents and accidents. The operators are usually not exposed to 

severe incidents and accidents in their daily work. Exercises of this kind of 

situations are therefore highly important from a safety perspective. The exercises 

include different scenarios where the control room crews for example have to use 

emergency operating procedures and safety parameter display systems. The usage 

of simulators enables close and realistic representation of actual conditions that 

would be experienced in a real accident. The purpose of the training sessions is to 

develop operators with the knowledge, skills, and abilities necessary to operate the 

nuclear power plant in a safe and reliable manner.  

The training and retraining sessions are also an opportunity to practice and 

develop the crews’ teamwork, decision processes and working strategies, such as 

communication strategies. When facing a critical situation it is important to have 

an updated and correct situational awareness (Endsley, 1995). It is however not 

enough to have situation awareness on an individual level (Cooke, Gorman, & 

Winner, 2007). In a nuclear power plant control room the whole crew needs to 

have a common understanding of what is happening, what is important and what 

actions should be prioritised (Lee, Park, Kim, & Seong, 2012). The training and 

retraining sessions should therefore contribute to develop the operators’ ability to 

have an updated shared awareness of a situation.  

Several tools have been developed to measure both individual situation awareness 

and team situation awareness (Endsley & Garland, 2000; Gawron, 2008; 

Wildman, Salas, & Scott, 2014). Most of these methods proceed from self-rating 

on different scales or expert ratings of the team members. The results can 

therefore be misleading since it is a big risk that the results only reflect the feeling 

of cohesiveness within a team. 
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If a method for measuring shared awareness is to be used in nuclear power plant 

training sessions, the method must be easy to administer, valid and have face 

validity, i.e. acceptable for the operators. Shared Priorities is an easily used 

instrument to measure teams’ shared awareness. The method has in earlier studies 

been compared to other team measures (Berggren, Johansson, Baroutsi, Turcotte, 

& Tremblay, 2014). The comparison showed no correlation with other team 

measures, such as CARS (McGuinnes & Foy, 2000), which can indicate that the 

method captures a different quality of team work than self-rating measures like 

CARS and DATMA (Berggren, Johansson, Baroutsi, & Dahlbäck, 2014; 

Macmillian, Paley, Entin, & Entin, 2005). The instrument Shared Priorities has 

been used in military teams and was found to be easy to administer with high face 

validity. Earlier studies have not used the instrument as basis for discussion. 

The purpose of this study is to explore if the instrument Shared Priorities, 

together with a discussion with the outcome from the instrument as basis, can 

support training of nuclear power plant control room crews. The method should 

conduce to a development of the crews understanding of their shared awareness. 

Through reflection upon Shared Priorities and the crews’ developed 

understanding, their shared awareness may improve. 

1.1 Purpose of the study and research questions 

The aim is to explore if and how the outcome from Shared Priorities is a useful 

basis for discussion after a completed exercise. The research questions are: 

1. Can Shared Priorities support the training sessions of nuclear power plant 

control room crews? 

2. How are Shared Priorities perceived by operators in control room crews? 

3. How should Shared Priorities be used to best support the crews training 

sessions? 

1.2 Overview of the study 

To investigate the research questions, questionnaires and focus group discussions 

were performed with control room crews and their instructors. An interview with 

the instructors was also performed. Before the data collection began a literature 

study was carried out. The literature concerned NPP control room simulator 

training, team learning and team training, as well as Shared Priorities. This gave 

the necessary theoretical understanding to be able to develop materials, such as 

questions and questionnaires, to the data collection. The data collection was 

performed during the control room crews training sessions in a full scope 

simulator located at the NPP. The control room crews participating in the study 

performed Shared Priorities during one of their training scenario in the simulator. 

This gave them experience of the instrument, which they later discussed in a 

focus group discussion.  
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The researcher performed four focus group discussions with two control room 

crews and their instructors together. The instructors performed the remaining 

group discussions with the other control room crews participating in the study. 

All group discussions aimed to capture how the crew members perceived Shared 

Priorities and how the instrument can support their training. Questionnaires were 

given to both crew members and instructors. The questionnaires aimed to capture 

their individual perspective of their experience of Shared Priorities. The template 

of questions to focus group discussions and questionnaires can be viewed in 

Appendix I and III. 

When all data from the control room crews were collected, an interview with the 

instructors was performed. The aim of this interview was to capture the 

instructors view on the Shared Priorities instrument. The instructors had then 

performed training sessions with Shared Priorities with additional control room 

crews and had gained a deeper experience of the instrument. 

The data of this study consists of transcribed recordings of the four focus group 

discussions, observation protocols from the instructors, questionnaires, an 

interview with the instructors, and data from Shared Priorities (see section 3.3.1) 

together with Kendall’s measure of concordance (Kendall, 1975). 

1.3 Nuclear power plant safety 

The first nuclear power plant (NPP) to generate electricity for a power grid was 

built in 1954. In 1957 the first commercial full-scale site was finished (Pershagen, 

1989). Since then the nuclear power industry has constantly been working to 

improve the safety at the plants. In 1957 the International Atomic Energy Agency 

(IAEA) was formed. IAEA is an international organisation that works as an 

auditor of world nuclear safety. They promote the safe and peaceful use of 

nuclear energy and prescribe safety procedures. Development of methods to 

make nuclear power plants safe has both focused on trying to understand how 

systems fail, to be able to prevent them from failing, and to avert the 

consequences of failure. The development of the understanding has been 

supported by lessons learned from severe accidents such as the ones at Three 

Mile Island (TMI) in 1979 and Chernobyl in 1986. The accident at TMI and 

Chernobyl resulted in systematising experience exchange, the insight that the 

human element needs to be adequately included in safety considerations and the 

development of good working practices in nuclear plant operation (IAEA, 1992). 

To prevent that single components failure cause total system failure, the safety 

systems in NPPs are redundant. NPPs are designed with several physical barriers 

and engineered safety functions that prevent the plant from departing a safe 

condition (Pershagen, 1989). 

1.3.1 NPP control room crews 

Operators working in an NPP control room are assigned to prevent incidents and 

accidents at the NPP. Communication between operators and coordination of 
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operators stationed outside the control room is vital. O’Hara et al. (2000) 

describes that a control room crew has two roles. One is to assure the application 

of control steps within an overall control logic. The other is to supervise the joint 

control resulting from human and automatic control actions. There are 

procedures to follow that support the operators in control rooms to keep 

operations safe. The procedures include instructions for plant operation during 

different situations. The instructions can be event-oriented or symptom-oriented 

(Pershagen, 1989). 

A control room crew at an NPP consists of several different operators with 

different roles. The crew setup can differ between plants, but the usual setup 

includes the following operators (the descriptions of each role are based on the 

control room crews participating in this study): 

 Shift manager – The shift manager is the leader of a crew and overviews 

the crew and the situation in the control room. The shift manager is 

responsible for the crew performance, meetings and monitoring critical 

safety functions. 

 Reactor operator – The reactor operator operates systems and control 

boards of reactor control. The reactor operator reads the emergency 

procedures and reacts to alarms.  

 Assistant reactor operator – The assistant reactor operator does most of 

the actions in the emergency procedures on order from the reactor 

operator. 

 Turbine operator – The turbine operator is responsible for the turbine 

and electrical systems. The turbine operator reacts to the turbine and 

electrical alarms. 

 Field operator – The field operator performs activities and operations 

outside of the main control room. However, at trainings in the simulator 

the field operator is located inside the control room simulator. 

1.3.2 NPP control room simulator training 

Operators working in an NPP control room can be subjected to several affecting 

factors and it can be a very complex work. To be able to handle the increased 

effectiveness in the technical systems and the increasing complexity in the control 

rooms, control room personnel are training on control room simulators for both 

initial and continuing training. The aim of simulator training is to enable control 

room operators to operate the plant in a way that is safe, reliable and professional. 

To do this they aim to develop control room personnel with the necessary 

knowledge, abilities and skills. Evidence has shown that improved simulator 

training has contributed to fewer unplanned shutdowns and more efficacious 

responses to abnormal plant conditions. Full scope control room simulators are 
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being built and developed at already existing plants, either because they do not 

have a plant specific simulator or because the existing one needs to be improved. 

Operators outside the control room, such as remote shutdown panels and 

emergency diesel generators, are also often included in the simulator trainings. To 

obtain an operator license it is often required to train and exam on a plant specific 

simulator.  

When training in simulators it is generally the technical aspects of NPPs that are 

emphasized, but also the “soft skills”, such as communications, decision making, 

and teamwork, are given attention. Full scope simulators are usually used to 

develop and validate both emergency operating procedures and normal operating 

procedures. Simulators can also be used to develop and validate test proposed 

plant modifications, conduct studies, and of course train plant personnel that 

works both inside and outside the control room.  

An essential element of the simulator training is the post-exercise critiques and 

briefings given by the instructors on the crews’ performances. These give control 

room crews the opportunity to develop their skills and abilities. The critiques and 

briefings usually take form as discussions between instructors and operators. The 

instructors can give feedback at both an individual and a team level (IAEA, 2004).  
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2 Theoretical background 

This chapter aims to cover relevant theoretical background on topics of team 

research regarding team training, team learning, and team effectiveness. The 

theoretical background also covers the topics of shared situation awareness, 

shared mental models, and shared understanding in teams.  

2.1 Team training 

A team consists of two or more interdependent individuals who follow a 

common goal, share responsibility for what they are working with and have 

differentiated responsibilities (Salas, Dickinson, Converse, & Tannenbaum, 1992). 

Teams constantly learn from the interactions between their members and through 

interactions with the environment (Gabelica, Van den Bossche, De Maeyer, 

Serges, & Gijselares, 2014). Edmondson (1999) even defined team learning as “an 

ongoing process of reflection and action” (p. 353). 

In many complex work domains it is important to have teams consisting of highly 

trained individuals. There is however not enough to just bring these individuals 

together (Cooke, Gorman, & Winner, 2007; Gorman, Cooke, & Amazeen, 2010). 

To be able to function as a team, individuals need to coordinate their activities, 

which they can learn through training (O'Hara, Higgins, Stubler, & Kramer, 

2000). In novel task conditions teams also need to be adaptive. An adaptive team 

has the ability to coordinate their activities both under familiar conditions and 

conditions which they have not been explicitly trained for (Gorman, Cooke, & 

Amazeen, 2010). 

There are a number of system failures that at least partially occurred due to poor 

coordination of a team under uncertain conditions (Cooke, Gorman, & Winner, 

2007). System failures at Three Mile Island and Chernobyl, along with other 

incidents, can illustrate the need for training of teams in novel situations with 

uncertain patterns of events and threats. These kinds of incidents implicate 

deficiencies in interaction and coordination and how it can result in failures to 

adapt to changes in the environment (Gorman, Cooke, & Amazeen, 2010). 

System failures can also be a caused by surprises. Rankin et al. (2013) explain that 

a surprise occurs when a mismatch between what is observed and what is 

expected is detected. Woods and Sarter (2000) define a (automation) surprise as: 

“miscommunication and misassessment between the automation 

and the user which leads to a gap between the user’s 

understanding of what the automated systems are set up to do, 

what they are doing, and what they are going to do” (p. 3). 

The mismatch results in the crew being surprised when the system’s behaviour 

does not match a crew’s expectations. When a crew detects a mismatch, they can 

begin the process to respond and recover from the situation. 
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A study by Gorman et al. (2010) has compared team performance, response to 

novel events and shared knowledge in teams with three different training 

approaches:  

 Cross-training – In cross-training team members are trained on each 

other’s roles and responsibilities, and the goal is to develop a shared 

knowledge. 

 Procedural training – In procedural training teams in complex systems are 

positively reinforced to follow a standard procedure each time a specific 

stimulus is faced, with the intentions to result in an automatic response 

that a team can rely on under stress. 

 Perturbation training – Perturbation training is a form of process training 

where team interactions are constrained to provide new coordination 

experiences during task acquisition.  

Both cross-training and procedural training has potential to bring a high level of 

team performance under stress. Procedural training can however lead to poor 

performance when conditions in a real event do not match the training 

conditions. The study’s results show that procedural training led to the least 

adaptive teams, while teams who were perturbation trained outperformed the 

other teams in two of the three conditions. Gorman et al. (2010) suggest that a 

process-oriented approach like the perturbation training can lead to more 

adaptive teams. They also mean that this approach fits simulator-based training 

since perturbations provide interaction experiences that teams can transfer to 

unfamiliar situations in real events (Gorman, Cooke, & Amazeen, 2010). 

2.2 Team learning 

Team learning, or collective learning, can be viewed as an expansion of individual 

learning with interactions within a group of people who are linked through 

common goals or purposes. The interactions between the team members are vital 

since it is through them individual knowledge can be shared and developed (Fu, 

Lo, & Drew, 2006). Collective knowledge is sometimes believed to be stored in 

the form of rules, procedures, routines and shared norms (Lam, 2000; Lick, 2006; 

Levinthal & March, 1993). Regarding to this belief, collective knowledge 

resembles the “memory” or “collective mind” of an organisation (Walsh & 

Ungson, 1991).  

Giving the teams feedback to improve their learning and performance has been a 

widespread and powerful practice (Gabelica, Van den Bossche, De Maeyer, 

Serges, & Gijselares, 2014). Feedback is an important factor to enable individuals 

to improve their strategies, gain a deeper understanding of their task, and to 

monitor and regulate their work (Hattie & Timperley, 2007). Studies have shown 

that feedback given to teams on their performance can steer, motivate and 

support team behaviour (Gabelica, Van den Bossche, De Maeyer, Serges, & 
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Gijselares, 2014). For feedback to have this effect it is however important that the 

teams reflect upon the feedback.  

To fully capitalise the feedback the teams need to process it through discussion of 

its content and their experience. Discussions and elaborations about the feedback 

create common ground among the team members, which can help them improve 

their team performance (Gabelica, Van den Bossche, De Maeyer, Serges, & 

Gijselares, 2014; Yukawa, 2006). In a review of fifty-nine studies on feedback in 

teams by Gabelica et al. (2012) it was showed that “feedback might influence a 

wide range of critical team processes and states (e.g., motivation, team goal, team 

collaboration, and team cohesion) and occasionally performance” (Gabelica, Van 

den Bossche, De Maeyer, Serges, & Gijselares, 2014, p. 87). The review showed 

however that a number of studies were not able to ascertain any performance 

benefits of feedback (Gabelica, Van den Bossche, Segers, & Gijselaers, 2012). 

Gabelica et al. (2014) compared the effects of team-level feedback with and 

without an interference prompting shared reflection on the feedback and the 

results showed that only the combination of team feedback and the interference 

lead to performance change. These findings only applied at the beginning of team 

activity. 

2.2.1 Reflection 

Reflection on the feedback is important to enable teams to cover why they did or 

did not succeed in a task. Daudelin (1996) defines reflection as  

“the process of stepping back from an experience to ponder, 

carefully and persistently, its meaning to the self through the 

development of inferences; learning is the creation of meaning 

from past or current events that serves as a guide for future 

behaviour” (Daudelin, 1996, p. 39).  

Another definition describes reflection as  

“a mechanism to translate experience into learning, by examining 

one’s attitudes, beliefs and actions, to draw conclusions to enable 

better choices or responses in the future” (Nilsen, Nordström, & 

Ellström, 2012, p. 404). 

Knipfer et al. (2013) argue that reflection is the driving force that leads to 

organisational learning. In this view organisational learning is bottom-up, meaning 

that knowledge creation begins on an individual level. They argue that reflection 

has the potential to lead to a better understanding of one’s own work. They also 

mean reflection and experience is closely interlaced, since insight into our own 

thinking and action involves changes with respect to how we experience a 

situation. A team that has a shared task to perform and therefor shares work-

related experience might, according to Knipfer et al. (2013), in many cases 

accomplish the process of reflection collaboratively. They also believe learning 

from experience include re-evaluation of relevant work experience by reflection. 
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2.3 Team effectiveness 

Teamwork is the ability of a group of people to work together toward a shared 

vision. It resembles joint work and joint responsibility (Lick, 2006). What makes 

teamwork effective and how to study it has been studied for many years. 

Numerous frameworks and models have been made. In a review by Mathieu et al. 

(2008) many of the frameworks and models concerning team effectiveness 

between 1997 and 2007 are reviewed. They mention for example the input-

process-outcome (IPO) framework as a strong influence for studying team 

effectiveness. Mathieu et al. (2008) describe its concepts as: 

“Inputs describe antecedent factors that enable and constrain 

members’ interactions. These include individual team member 

characteristics (e.g., competencies, personalities), team-level 

factors (e.g., task structure, external leader influences), and 

organisational and contextual factors (e.g., organisational design 

features, environmental complexity). These various antecedents 

combine to drive team processes, which describe members’ 

interactions directed toward task accomplishment. Processes are 

important because they describe how team inputs are 

transformed into outcomes. Outcomes are results and by-

products of team activity that are valued by one or more 

constituencies.” (p. 412). 

The model has been modified and extended in several ways, and they explain how 

it, together with its later-day derivatives have served the field well by providing 

the nature of the components that drive team effectiveness. 

Team-based working is believed to have a direct relationship with organisational 

performance outcomes and staff attitudes. Team-based working helps 

organisations to flexibly adapt and react to turbulent and dynamic environments, 

which opens up to the possibility to focus their efforts to more efficiently handle 

subtasks and resulting in overall organisational effectiveness (Richter, Dawson, & 

West, 2011). In a study by Richter et al. (2011), where they performed a meta-

analysis of 61 independent samples of 58 studies, they found that team-based 

working had a significant positive relationship with both performance outcomes 

and staff attitudes. 

Fransen et al. (2013) make a difference between work-team effectiveness and 

learning-team effectiveness. Work-team effectiveness is primarily about the 

quality of a product, while learning-team effectiveness if primarily defined in 

terms of the quality of team learning and individual learning. Work-team 

effectiveness considers aspects such as speed, performance, accuracy and 

inventiveness. Learning-team effectiveness on the other hand often focuses on 

other processes and outcomes, such as parameters influencing mindful 

engagement and collaboration (like learning styles and group interaction). 
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2.4 Situation awareness 

Working in a nuclear power plant control room implies teamwork with good 

collaboration and coordination between operators. To have a good collaboration 

and coordination it is important that the operators understand each other and the 

situation, and to be able to do this they need to have shared situation awareness. 

Situation awareness (SA) is being aware of what is going on in your environment. 

It is an important factor in complex and dynamic systems, especially in the 

nuclear power domain where poor decisions can have severe consequences. SA is 

considered to be a prerequisite factor for effective decision making and 

performance (Endsley, 1995). There are several different definitions of what SA 

is, and one of the most common is Endsley’s definition (Endsley, 1995). She 

defines SA as the perception of elements in the environment within a specific 

time and place, and as an understanding of its meaning and the projection of its 

position in the near future. In other words, situation awareness involves being 

aware of what is happening in the environment around us and understanding how 

the events and actions impact on both the present time and the future. In order to 

maintain one’s SA it requires continuous monitoring of the environment and thus 

making it possible to detect possible changes in the environment. Endsley (1995) 

explains SA thorough a three level model:  

1. Level 1 is the perception of the elements in the environment. She explains 

that to achieve SA you first need to perceive the status, attributes, and 

dynamics of critical factors in the environment.  To do this you need the 

processes of monitoring, cue detection and simple recognition.  

2. Level 2 is comprehension of the current situation. 

3. Level 3 is the projection of future states.  

Endsley’s model of SA has been criticised by a number of papers. The criticism 

has for example been that the three levels of SA are linear, meaning that a person 

needs to have Level 1 and Level 2 SA in order to have Level 3. Endsley explains 

how these criticisms are inaccurate and a misunderstanding of the model. She 

means that the three levels of SA do not represent linear stages, but ascending 

levels of SA (Endsley, 2015). 

“A person who understands the current situation has better SA 

than one who can read the data on a screen but does not know 

what it means. Similarly, a person who can project the likely 

future events and states of the system and environment has better 

SA than one who cannot.” (s. 8) 

Another definition sees SA as a continuous perception where ongoing activity 

plays an essential role in what there is to be perceived (Gorman, Cooke, & 

Winner, 2006). They mean that in highly dynamic situations where there is a 
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limited or no time to reflect on the situation, the actions must guide perception 

and vice versa. 

2.4.1 Team and shared situation awareness 

Team SA, like individual SA, also involves the team’s assessment of the current 

situation. According to Lee, Park, Kim and Seong (2012), team SA includes the 

three levels in Endsley’s SA model (perception, comprehension and projection) 

and can therefore be considered to embody a similar model as individual SA. 

Endsley (1995) defines team SA as “the degree to which every team member 

possesses the SA required for his or her responsibilities” (p. 39). Each member of 

a team needs to have the SA for their own requirements in order to make a 

successful team. It is not sufficient if one team member has the needed SA, and 

the others not. Information need to be successfully transmitted to the other team 

members who need it. Endsley explains how team SA can be represented as 

shown in Figure 1. There are needed overlaps between each team member’s SA 

requirements, and it is through this subset of information that much of team 

coordination is constituted. Endsley (1995) explains that the coordination may 

occur as a verbal exchange, as duplication of displayed information, or by some 

other means. Therefor is the quality of team members’ SA of shared elements an 

important key of team coordination. 

 

Figure 1: Team situation awareness (Endsley, 1995, p. 39) 

A related concept to team SA is shared SA. Endsley and Jones (2001) define 

shared SA as “the degree to which team members have the same SA on shared 

SA requirements” (p. 48). This implies that team members do not need to share 

everything they know. They only need to share those informational needs that 

they have in common, as a function of their overlapping goals (Endsley, 2015).  

2.5 Mental models & shared mental models 

Mental models are often described as mental representations of a system, its 

process, its actions and its people. It does not only include knowledge about these 
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factors, but also the knowledge of the relationships between the concepts 

(Wildman, Salas, & Scott, 2014). Mental models are related to Endsley’s model of 

SA. She describes that mental models have the important role to directing 

attention to gather the needed information:  

“A well-developed mental model provides (a) knowledge of the 

relevant elements of the system that can be used in directing 

attention and classifying information in the perception process, 

(b) a means of integrating the elements to form an understanding 

of their meaning (Level 2 SA), and (c) a mechanism for projecting 

future states of the system based on its current state and an 

understanding of its dynamics (Level 3 SA).” (Endsley, 1995, p. 

44) 

Jonker et al. (2010) explain that mental models help team members predict what 

the other team members are going to do and are going to need. They also explain 

how shared mental models are important for team performance. According to 

Klimoski and Mohammed (1994) shared/team mental models are referring to an 

organised understanding or mental representation of knowledge that is shared by 

team members.  

Maynard and Gilson (2014) explain that shared mental models are positively 

associated with team performance because they enable team members to build 

complementary schemas that allow team members to make predictions and 

understand situations. Shared mental models are also assumed to benefit 

coordination in teams and their communication since it enable individuals to 

anticipate their team member’s information requirements and makes it possible to 

interpret actions in similar ways (Smart et al., 2009).  

The theory of shared mental models does not imply identical models, but rather 

that team members hold compatible mental models that lead to shared 

expectations for the task and team (Jonker, Riemsdijk, & Vermeulen, 2010). 

2.6 Common ground 

Good communication within the crew and awareness of the other’s work are 

essential in a control room. A team’s communication is based on common 

ground, which also affects the team’s shared situation awareness. Common 

ground is the shared knowledge, beliefs, and assumptions people do when they 

interact with each other. To people working in complex environments it is 

particularly important to have common ground to be able to maintain good 

situation awareness (Clark, 1996). The assumptions people can make from a 

common ground make their communication easier and more effective, which also 

positively affects their work. Training together within the work domain, with 

common and coherent representations of goals and activities can help to develop 

a team’s common ground. Carroll et al. (2009) argue that common ground is not 

having shared mental models, but it is participating in a regulatory protocol. This 
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means that, according to them, part of common ground is signalling and 

acknowledging differences, in order to make the differences among group 

members become resources to the group, instead of risks. 

Kuziemsky and O’Sullivan (2015) developed a model of common ground 

development over time through directed qualitative content analysis. They 

identified that common ground is a dynamic entity that develops over time 

through stages of coordinated, cooperative and collaborative common ground. 

The model shows that common ground does not develop instantaneously, but 

rather is its development constantly checked and re-checked as people collaborate 

towards a common goal. 

Kuziemsky and O’Sullivan (2015) also studied how common ground develops at 

individual and group levels. Their result shows that the two levels have a 

symbiotic relationship, rather than being mutually exclusive. They found that 

development in individual common ground contributes to the performance and 

capacity of an organisation that an individual interacts with, and the development 

in group common ground feeds back to individual common ground development. 

The study also resulted in findings about how geographical contexts, e.g. diverse 

geographical settings, can obstruct the development of individual and group 

common ground. 

2.7 Shared understanding in teams 

Several researchers and studies have claimed that shared understanding is crucial 

for effective collaboration within teams (Bittner & Leimeister, 2014). Different 

studies use different definitions of shared understanding. Especially the definition 

of “shared” can differ in various research streams. Bittner and Leimeister (2014) 

mean there are two interpretations of “shared”, one that sees shared as the joint 

possession of some resources, and another that sees shared as the division of a 

resource between multiple recipients. This study focus on the former definition 

where shared is seen as a phenomenon being possessed jointly, rather than 

distributed, by several people.  

Shared understanding has been defined as the ability to exploit bodies of causal 

knowledge for the purpose of accomplishing cognitive and behavioural goals 

(Bittner & Leimeister, 2014; Smart et al., 2009). When understanding is seen as an 

ability, it can change over time due to for example learning. This view also states 

that understanding is a cognitive state and not just knowledge (Bittner & 

Leimeister, 2014). Regardless of which definition is used, shared understanding is 

an important aspect to be able to coordinate actions of the individuals in a team 

and to achieve a common goal. Shared understanding is hence an essential aspect 

of a team’s performance and effectiveness.  

The shared understanding that individuals have are in most cases not identical 

(Smart et al., 2009). Two individuals can have shared understanding of a situation 

if they are able to, for example, anticipate the same effects of actions and if they 
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are able to cite the same reasons for specific actions (Smart et al., 2009). Smart et 

al. (2009) argues however that the commonality of response is not necessary for 

shared understanding. There are several other views of shared understanding, and 

one alternative view is that shared understanding involves the ability to coordinate 

the thoughts and actions of multiple individuals to make realisation of common 

goals. Smart et al. (2009) means that shared understanding should be seen as an 

ability to adaptively modify behaviours in ways that ensure collective goals are 

accomplished. This view does not implicate that individuals must have similar or 

identical shared mental models in order to have shared understanding. How 

individuals manage to actualise behaviours of understanding is not important, it is 

rather the behavioural outputs that are interesting.  

Another view takes a phenomenological perspective and means that a team may 

be more effective when the team members are conscious that they have a shared 

understanding. Being aware of sharing the same understanding of a situation can 

have a simulating and encouraging effect to teams (Aubé, Rousseau, & Tremblay, 

2014). Few empirical studies has taken this phenomenological perspective, which 

motivated Aubé et al. (2014) to study the role of perceived shared understanding 

considering team performance and motivational mechanisms. Their study also 

comprised the relationship between team effort and team performance. Their 

results show that when team members have the same understanding, they tend to 

believe in their collective capability. This leads team members to exert greater 

effort and increase the performance of their team. 

There are several reported positive effects of shared understanding, such as on 

the quality of performance, coordination among group members, reduced need of 

iterative loops and re-work, and group member satisfaction (Bittner & Leimeister, 

2014). 

2.8 Summary 

Successful teamwork develops through training where team members coordinate 

their activities (O'Hara, Higgins, Stubler, & Kramer, 2000). By coordinating team 

members’ activities and interactions between them, a team may learn and develop 

their performance (Fu, Lo, & Drew, 2006). An essential part to improve teams’ 

performance and learning is by giving teams feedback (Gabelica et al., 2014). To 

be able to fully capitalise the feedback, a team needs to process it through 

reflection (Gabelica et al., 2014; Yukawa, 2006). 

To have a good collaboration and coordination it is also important that team 

members have team SA. The view of SA and team SA that will be used in this 

study is Endsley’s model of SA (Endsley, 1995). The three level model consists of 

perception, comprehension and projection, where mental models can be viewed 

as pre-requisite in order to achieve SA. According to Endsley (1995), mental 

models provide knowledge, understanding and projections about a system. Mental 

models seem to be the underlying knowledge that is the basis for SA. Shared 

understanding is also related to SA and may be viewed as a part of Endsley’s 
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second level of the SA model.  This study takes the phenomenological perspective 

on shared understanding as Aubé et al. (2014) are reasoning. When team 

members are aware of sharing the same understanding, they are being positively 

affected and encouraged.   
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3 Method 

The following chapter provides a description of the participants in the study, the 

design of the study, a detailed description of the data collection procedure and 

how the data was analysed.  

3.1 Participants 

A total of 14 Swedish control room crews participated in the study (including the 

crew from the pilot study, section 3.5). Each crew consisted of four to seven 

operators. The crews that consisted of four operators had a shift manager, a 

turbine operator, a reactor operator and an assistant reactor operator. The crews 

with additional operators had, in addition to these four, one or two field operators 

and/or an assistant turbine operator. See section 1.3.1 for a description of the 

different operators. There were 59 men and 4 women. Age ranged from 23 to 64, 

with an average age 41 years. Some operators in the teams had been working 

together for several years, while other operators have been a part of their current 

team for a few months. It is not unusual that operators transfer to other shift 

teams after a few years. There were also differences within the crews in how long 

they have been working at the nuclear power plant control room. The operative 

experience of the participants varied from 2 months to 20+ years, and their 

simulator experience varied from 4 to over 600 training sessions in a simulator. 

During the simulator sessions and the focus group discussions operators under 

education to become reactor and turbine operators also attended the training. 

These operators didn’t participate in the Shared Priorities measurement (see 

section 3.3.1), but they were included in the discussions after the training sessions 

in the simulator.  

3.1.1 Instructors 

A total of four instructors participated in the study, three men and one woman. 

Their average age was 50 years. Three of them have been working as instructors 

between four to ten years, and the fourth was a reactor operator who worked as 

an instructor during this training period. All of the instructors had earlier been 

working as control room operators. The instructors worked in teams of two per 

crew during the training period. This means that in every scenario there were two 

instructors present. As later explained in the procedure (section 3.6), the 

instructors performed one part of the data collection.  

3.2 Ethical aspects 

The study was voluntary and the participants were informed that they, at any 

time, could desert themselves from participating. Participants in the study will 

remain anonymous. All members in the four focus group discussions held by the 

researchers had agreed to be recorded. All participants gave informed consent. 

3.3 Design 

This study was an explorative study aiming at capturing how the shared priorities 

instrument can be utilized in an operative setting. 
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The data collection was performed with four methods: Shared Priorities (see 

section 3.3.1), focus group discussions (see section 3.3.2), questionnaires and an 

interview. See figure 2 for an overview of the design. Shared Priorities was 

performed with the crews in one of their training scenarios in a simulator during 

the crews training period. When their training scenario was finished, a group 

discussion with the crew members and the instructors was carried out. The 

discussion was based on their result from Shared Priorities and how they 

perceived using the instrument. After the group discussion all crew members and 

instructors were asked to answer a questionnaire. When all crews had used Shared 

Priorities during one of their training scenarios, an interview with the instructors 

was held. This interview aimed to capture the instructors’ thoughts about the 

instrument and how it may support control room crews trainings. 

 

Figure 2: The four methods used to collect data. 

3.3.1 Shared priorities 

Shared priorities is a measure which is based on the idea that team members rank 

self-generated strategic items that are highly related to their current work. 

Normally there are five items generated and ranked (Berggren, Johansson, 

Baroutsi, Turcotte, & Tremblay, 2014). The researcher then calculates Kendall’s 

measure of concordance (Kendall, 1975). Kendall’s measure of concordance gives 

a value between 0 to 1 describing to what degree team members have ranked the 

items in a similar way. Value 0 is if a team has completely different rankings, and 

value 1 is if they have completely similar rankings. In an earlier study the items 

were pre-defined, but later studies has shown that it is beneficent to let the team 

members generate the items by themselves. By letting team members generate the 

items by themselves, it opens up to a faster generating process. The items are also 

more likely to be closely related to the situation and less preparation time is 

needed, compared to if the items are predefined (Berggren, Johansson, Baroutsi, 

Turcotte, & Tremblay, 2014; Berggren & Johansson, 2010).  

Earlier studies have used other team measures, such as SA, workload and 

performance, to cross-validate outcome of the Shared Priorities measure (Prytz, 

Berggren, & Johansson, 2010). A study where the use of Shared Priorities were 

compared by trained teams and non-trained teams showed that trained teams had 

a better ability to generate ranking items that had a stronger team focus and 

related better to the task (Berggren, Johansson, Baroutsi, Turcotte, & Tremblay, 

2014). 
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Shared Priorities has in earlier studies been used in military teams and student 

teams (Berggren, Johansson, Baroutsi, Turcotte, & Tremblay, 2014). The teams in 

the study with students consisted of tree-member teams. These teams of students 

were trained for a long time in a simulated response task (Baroutsi, Berggren, 

Nählinder, & Johansson, 2013). The simulation consisted of a simulated forest 

fire fighting task where each team member took responsibility over a number of 

fire engines. The teams trained for a long time to minimise the risk for low 

cohesiveness. The study also used a control group which received less training 

than the other teams. Because Shared Priorities only told whether or not team 

members ranked items in a similar way, the study also introduced a content 

analysis of the generated items. The comparison between the two groups showed 

that trained teams performed better and scored higher on measures of team 

behaviours than non-trained teams (Berggren, Johansson, Baroutsi, Turcotte, & 

Tremblay, 2014).  

3.3.2 Focus groups 

Focus group discussions were held to gather the crew members’ and the 

instructors’ perspective of using Shared Priorities in their trainings. Focus groups 

are discussion based interviews where verbal data are generated by group 

interactions (Millward, 2000). The discussions are based on some sort of stimulus. 

The particular stimulus can be an object, event or situation. In this study the 

stimulus is the operators’ and instructors’ use of Shared Priorities (see previous 

section 3.3.1). Millward believes that the goal of focus groups is to build 

conversations between participants, rather than conversations between the 

interviewer and individual participants. By interviewing a group of people 

together, their ideas and experiences can stimulate each other and lead to new 

ideas and topics being discussed (Lindlöf & Taylor, 2002). Focus groups can be 

used either as a single major data collection method, or as a supplement in a study 

using multiple data collection methods. The recommended number of 

participants in a focus group is between 6 to 9 participants (Lindlöf & Taylor, 

2002; Millward, 2000). 

A total of four focus group discussions were conducted. These were held by the 

researchers. The four focus group discussions were conducted with two crews 

under the first week of the retraining period of the NPP control room crews. In 

the remaining weeks of the retraining period the focus group discussions were 

conducted by the instructors. The number of participants in the focus group 

discussions varied from 6 to 9.  

3.4 Materials and apparatus 

The study was conducted in a full scope simulator of the crews real control room. 

The focus group discussions were conducted in a conference room located near 

the simulator. The equipment used to audio record the four discussions with the 

first two crews and the interview with the instructors was a Olympus digital voice 

recorder VN-406PC. Materials used during the data collections were paper forms 
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and questionnaires (see Appendix III). All these were printed on paper. The 

questionnaires consisted of three parts. Initially background questions about the 

operators’ and the instructors’ positions, simulator experience etc. were asked. 

These followed by questions about how the operators and the instructors 

perceived the recent performed training scenario went and to what grade they 

perceived they had individual and shared understanding. The last part in the 

questionnaires consisted of questions about how they perceived Shared Priorities 

and what strengths and weaknesses they experienced with the instrument. 

3.4.1 Scenarios 

The Shared Priorities instrument was used in two different scenarios: scenario 1 

and scenario 2. Scenario 1, which included mostly normal conditions with some 

disturbances, was a scenario the control room crews were not as used to as 

scenario 2. Scenario 2 on the other hand included abnormal and accident 

conditions, which is something the control room crews are used to be trained on. 

View Appendix IV for a more detailed description of the scenarios.  

3.5 Pilot study 

A pilot study where the study’s method was tested was conducted before the data 

collection begun. The pilot consisted of a team of operators who completed the 

simulations which the real control room crews later would complete. The team in 

the pilot study contained operators from different control room crews. The team 

consisted of four operators: a shift manager, a turbine operator, a reactor operator 

and an assistant reactor operator.  

The pilot study followed the same procedure as the main study (see the following 

section for an overview of the procedure). Through the pilot it was decided where 

in the scenario the stop for generating and ranking items was to be held. The stop 

was held approximated one hour after the scenario was started. It turned out to 

be a well-fitted situation for a stop (both the instructors and the operators 

thought it had good conditions for a stop), and the main study therefor used the 

same situation in the scenario to stop for generating and ranking lists of items. 

The pilot resulted in modifications of the method layout. These modifications 

were mainly adjustments of the instructions given to the participants. Some 

adjustments in the paper forms and questions to the focus group discussions were 

also made.  

The analysis of the data collected in the pilot study provided examples of what 

could appear in the main study. Patterns in the pilot’s data could also be seen in 

the data from the main study. The questionnaires’ design in the main study 

remained the same as in the pilot study. Since the pilot study followed the same 

procedure as the main study, the questionnaires from the pilot study were 

included in the analysis of the questionnaires. 
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The pilot was also an opportunity to show and explain to the instructors how the 

method and the procedure were to be conducted. The instructors needed to know 

the procedure in detail since they were to collect some of the data in the main 

study. What data and how the instructors collected it is explained in the following 

section 3.6. 

3.6 Procedure 

The data collection was performed in two different ways. The data collected from 

the first two control room crews was performed by the researchers. They 

performed the procedure in two scenarios, generated and ranked items twice, and 

also participated in a focus group discussion twice. The data from the remaining 

control room crews was collected by the instructors. These crews only performed 

one scenario as well as generating, ranking items and participating in focus group 

discussions only once. See Figure 3 for an overview of the procedure. 

 

Figure 3: Overview of the procedure. 

Before the data collection of each control room crew began, the participants were 

informed about the purpose of the study and its procedure. They were also 

informed about that their participation were voluntary and anonymous. The 

researcher gave this information to the first two crews and by the instructors to 

the other crews.  

3.6.1 Generating and ranking lists 

When the crews were informed about the study and the procedure they were 

given a briefly explanation by the instructors of what the proceeding scenario in 

the simulator involved (see section 3.4.1 for a resume of the scenarios). The crews 

then moved in to the simulator and started their training scenario. At a 

predetermined time, approximately after one hour, the simulator and the scenario 

was paused. The crew members in the simulator were then asked to generate five 

items that they thought were most important for the crew to cope with in the 

current situation in the scenario. It was clarified that the items were supposed to 

be on a team level (e.g. items that were important to the whole crew and not only 

for themselves in their own position). Examples of items were: identify and 

isolate leakage, secure core cooling, verify fire, and have a meeting. They were 

given a paper form where they had to write down these five items. They were also 

asked to rank the five items on the basis of what they thought had the highest 

priority. They ranked the items by writing the numbers 1 to 5 beside them. 1 

represented the one with the highest priority and 5 the one with the lowest 

priority of the five generated items. The paper forms were then collected and all 

crew members but the shift manager were given a new paper form. On this new 
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paper form all the crew members, except the shift manager, were asked to rank 

the shift manager’s list of items. The shift manager’s own ranking were covered so 

the other crew members could not see his or hers ranking, and the letters A to E 

were written beside the items. The letters were not in the same order as the 

ranking numbers were. By writing A to E beside the items the ranking process 

became more time effective. The crew members only had to write the letter 

representing the items in order 1-5 on the new paper form. As on the first paper 

form the number 1 representing the one with highest priority and 5 the one with 

the lowest priority. When everyone had ranked the shift manager’s list on the new 

paper forms, the simulator and the scenario started again where it had been 

paused. This procedure took approximately 10 minutes to perform.  

During the data collection of the two first crews, the researcher inserted all the 

lists and rankings in an excel-document, while the crews finished the scenario. 

Kendall’s measure of concordance (Kendall, 1975) was also calculated in this 

document. Kendall’s measure gives a value from 0 to 1 on to what degree team 

members have ranked the items in a similar way, where 1 is total concurrence. 

Through the data collection of the other crews, when the researcher was not 

attending, the lists and rankings were not inserted in documents right away since 

the instructors had no time to do this. Instead the lists and rankings were sent to 

the researcher by mail, and then inserted in documents by the researcher herself. 

3.6.2 Focus group discussion 

When the crew was finished with the scenario they had a short break for coffee or 

lunch. The break lasted between 15-60 minutes. After the break all crew members 

and instructors performed a focus group discussion. The discussions followed a 

template of questions with the lists and rankings as basis (see Appendix I). In the 

group discussions with the two first crews the researchers also participated. The 

group discussions with these two crews were recorded on audio. The group 

discussion with the other crews was documented by the instructors by writing 

what the crews discussed at every question in observation protocols. The group 

discussions lasted between 15-30 minutes.  

3.6.3 Questionnaire 

When all questions where discussed the crew members and instructors were asked 

to answer a questionnaire (see Appendix III). The questionnaire contained 

questions regarding how well they thought their simulator run went, what they 

thought about the generations, rankings and discussion together with what they 

thought about using the instrument Shared Priorities.  

As mentioned earlier, the first two crews performed the procedure twice (e.g. at 

two different scenarios). See Figure 4 for an overview of the procedure of the first 

two crews. The questions used during the group discussions and questionnaires 

where therefor not identical to each other. At the second discussion and 

questionnaire, the questions focused on what they thought about using the Shared 

Priorities instrument and how it can be improved. 
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Figure 4: The procedure of the data collection of the first the crews. The procedure was performed 
twice per crew. 

Before the instructors sent the documents to the researcher, they marked which 

items were referring to the same things in the lists generated by the crew 

members. See Figure 5 for an overview of the procedure of the data collection of 

the crews collected by the instructors. 

 

Figure 5: The procedure of the data collection gathered by the instructors. This procedure was 
performed once per crew. 

3.6.4 Interview with instructors 

When the data collection of all the control room crews was completed, an 

interview with the instructors was performed. This interview aimed to capture the 

instructors’ thoughts and experiences of Shared Priorities after have been using it 

with the control room crews. The interview was audio recorded and had a semi-

structured approach. The topics discussed were based on what the themes 

developed from the focus group discussions, observational protocols and 

questionnaires together with the instructors’ thought of Shared Priorities. 

3.7 Compilation and analysis of data 

The following sections describe how analysis of data from focus group 

discussions, observational protocols, questionnaires, and the interview were 

implemented. Initially the method used to analyse group discussions and 

questionnaires is presented. 
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3.7.1 Transcribing 

A transcript may differ in degree of detail and scope. It can be restricted to certain 

verbal aspects of speech or include a variable number of linguistic aspects during 

and between the spoken utterances. Each transcription is depending on the aim 

of the analysis. Linell (1994) describes three levels of detail in which a 

transcription of speech can be made. The first level is the most detailed level and 

reproduces spoken language. A transcription of this level includes pauses, 

overlapping speech and hesitations etc. The second level eliminates some of these 

elements and is hence less detailed. It still includes retakes and long pauses. The 

third level is the less detailed level and excludes all retakes, hesitations and 

aborted utterances etc. This level includes complete sentences and follows written 

grammar forms instead of the exact spoken language. In this study level three is 

used. 

3.7.2 Thematic analysis 

To analyse the data in the study, the thematic analysis method has been used. 

Thematic analysis is a method used to identify, analyse and report patterns in the 

data (Braun & Clarke, 2006). The first step in the analysis is to read or look 

through the material to become familiar with the contents. If the data consist of 

verbal material, they should first be transcribed into written material (see section 

3.7.1). The second step of the analysis procedure is to code the written material 

by writing down notes and explanations for parts of the data that might be of 

interest for the study. When all the material is coded the third step can be 

initiated. In the third step the analyst searches for patterns in the codes and create 

themes. A theme is something that captures what is interesting and important in 

the data related to the research question. By connecting different codes into 

groups and analysing these groups, the analyst can find relationships and then 

form themes. The next step is to evaluate the themes and investigate if there are 

any codes that should be moved to other themes or be excluded. In the last step 

the themes’ names are created (Braun & Clarke, 2006). 

3.7.3 Analysis of focus group discussions and observational protocols 

The four audio recordings of the focus group discussions with the first two crews 

were transcribed according to Linell’s (1994) third level in his description of 

transcription levels. This means that no retakes, hesitations or aborted utterances 

were included in the transcriptions. Choosing level three was motivated by not 

wanting to weight the transcription with signs and symbols that makes the text 

unnecessary difficult to read. The observation protocols from the other crews 

documented by the instructors were put in the same document as the 

transcriptions from the audio recordings. 

As soon as the first audio recordings were transcribed, the analysis of the data 

began. To analyse the material the method thematic analysis (Braun & Clarke, 

2006) was used. The material was being noted and coded in parallel with the data 

collections of the crews collected by the instructors. Simultaneously as the 
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instructors’ data were sent to the researcher, the new attending data were added to 

the document and then coded. By initiate coding of the material early it enabled 

detection of interesting and important findings in the material. Codes were being 

connected together to see if any relationships could be found between them. 

Where relationships were found, themes were formed. To validate the findings 

the researcher coded the material on the basis of the established themes, and then 

let another researcher do the same. The coding had an overlap of 78%.  

3.7.4 Analysis of questionnaires 

The free-text questions in the questionnaires were analysed together with the 

focus group discussions and observational protocols. To analyse the other 

questions descriptive, correlation analyses and a One-Way ANOVA was used. 

3.7.5 Analysis of interview with instructors 

The interview performed with the instructors was as mentioned earlier audio 

recorded. Due to technical failure the recording could not be used. The interviews 

where analysed by compiling notes and comments written during the interview. 

The result was then reviewed by the instructors to assure no misunderstanding 

had occurred. 
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4 Results & analysis 

The following chapter presents the results from analyses of questionnaires, focus 

group discussions, observational protocols and the instructor interviews. Initially, 

descriptive results from operator and instructor questionnaires are presented, 

followed by statistical analyses. The following sections present result from 

thematic analysis of focus group discussions, observational protocols and 

questionnaires. The chapter finishes with results from the interview with 

instructors. 

4.1 Questionnaires 

A total of 63 operators answered the questionnaire for operators. The first two 

crews who used Shared Priorities in two scenarios answered the questionnaire 

after both scenarios. The other operators answered the questionnaire once. The 

total number of answered questionnaires by operators was 74.  

Four instructors answered the questionnaire for instructors. As explained in 

section 3.1.1, the instructors worked in teams of two per crew and scenario. 

These four instructors answered the questionnaire several times, together with 

each crew. In three crews there were no responses from the instructor. Either 

because they did not have enough time, or that they forgot to fill in the 

questionnaire. A total of 18 questionnaires from ten crews were gathered from 

the instructors.  

Table 1 shows an overview of the questions’ mean results from the operators’ and 

the instructors’ questionnaires. Every question had 1-7 scale alternative answers. 

Question 9, 11, and 17 were only answered by operators, while question 13b only 

was answered by instructors. See the entire questionnaires in Appendix III. 

Question N Mean Std. 
Deviation 

Q7 How do you think todays training 
session went? 

Operator 74 5.65 .61 

Instructor 18 5.11 .68 

Q9 To what extent did you as an 
individual have situational awareness 
during the training session? 

Operator 72 4.97 1.24 

-       

Q10 To what extent did you as a group 
have shared situational awareness 
during the training session? 

Operator 71 5.30 .76 

Instructor 18 4.78 1.26 

Q11 How was it to understand Shared 
Priorities? 

Operator 60 3.30 1.36 

-       

Q13 How disturbed were you by the 
interruption to generate items? 

Operator 69 2.52 1.28 

Instructor 18 3.11 1.08 

Q14 Do you see any value by using 
Shared Priorities in training sessions? 

Operator 61 4.77 .99 

Instructor 8 5.38 1.06 

Q16 Did Shared Priorities bring any 
added value to the discussion after 
the training session? 

Operator 71 4.46 .89 

Instructor 16 4.56 .89 

Q17 Would you like to use Shared Operator 60 5.07 1.02 
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Priorities again? -       

Q18 Has Shared Priorities given you a 
better understanding of the team's 
shared goals? 

Operator 70 5.09 .91 

Instructor 17 4.41 .87 

Q13b Do you think Shared Priorities 
contribute with something positive in 
simulator training? 

-       

Instructor 17 4.71 1.10 

Table 1: The table shows how many operators and instructors answered each question, and their 
means and standard deviations from operators’ and instructors’ questionnaires. 

For questions answered by both operators and instructors (Q7, Q10, Q13, Q14, 

Q16, and Q18), there were a significant difference between how they answered in 

Question 7 (F(1, 90) = 10.86, p = .001), Question 10 (F(1, 87) = 4.93, p = .029), 

and Question 18 (F(1, 85) = 7.58, p = .007), as determined by one-way ANOVA. 

See Table 1 for means. 

There was no significant difference between different positions and how they 

answered question Q11, Q13, Q14, Q16, Q17 and Q18, as determined by one-

way ANOVA. In Q9, which was a question about to what extent the operator as 

an individual perceived to have situational awareness, there was however a 

significant difference between how positions answered (F(4, 63) = 10.54, p = .00). 

The positions means in question 9 can be viewed in Table 2. Post hoc 

comparisons using the Tukey HSD test indicated that field operators (FO) 

differed significantly in their answers from all other positions shift manager (SM) 

(p = .00), reactor operator (RO) (p = .00), assistant reactor operators (ARO) (p = 

.00), and turbine operator (TO) (p = .03). The Tukey post hoc tests also indicated 

a significant difference (p = .01) between how the shift manager and turbine 

operator answered in question 9.  

Question 9 

 N Mean Std. Deviation 

SM 12 6.00 .60 

RO 12 5.58 .51 

ARO 17 5.06 .90 

TO 15 4.73 1.39 

FO 12 3.58 1.16 

Total 68 4.99 1.24 

Table 2: The different positions’ mean in question 9. 

A Pearson’s r was computed to assess the relationship between crews’ Kendall’s 

value (M = .58, SD = .24) and team size (M = 5.00, SD = 1.10). There was a 

negative correlation between the two variables, r = -.50, p = .05, n = 16. Larger 

teams had lower value of Kendall’s measure of concordance. 

Scenario 1, in which only crew 1 and crew 2 used Shared Priorities, was as 

mentioned in section 3.4.1 a bit different from scenario 2. It was considered as a 

more unfamiliar scenario and it was analysed with one-way ANOVA if there were 

any differences in how the crews’ answered in question Q7, Q9, Q10, Q11, Q13, 
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Q14, Q16, Q17, and Q18. There was however no significant difference between 

the crews at any of the questions. 

4.2 Group discussions & questionnaires 

In this chapter the findings from the thematic analysis of the focus group 

discussions, the questionnaires, and the observational protocols used by the 

instructors will be presented. The result is presented as themes. The excerpts 

from the transcriptions are translated from Swedish to English. Original excerpts 

can be viewed in Appendix II. 

4.2.1 Items differ due to different skills among positions 

The operators participating in the focus group discussions were asked what they 

believe were the main cause to why the generated lists and items differed.  

One reason common in all control room crews was that the main cause for the 

differences was their different positions/roles and competence. For example, a 

reactor operator and a turbine operator have different educations. The different 

educations lead to different competences, which can affect the outcome of the 

lists. The largest differences could, according to the operators, be viewed in the 

turbine operators’ lists of items. When crews were asked if they thought any list 

differed from the others, it was in most cases the turbine operators’ list that was 

mentioned. Turbine operators tended to generate more turbine and electrical 

specific aspects, according to crews. When they were asked what they believed 

was the reason for this, the answer was that the turbine operators’ tasks in the 

control room are very different from the others and that he or she often works 

independently. One person said that control room operators different work tasks 

and different clarity of a situation sometime makes it hard to get the whole 

picture of the situation. 

14-15. Q12: “Since we have different work tasks and 

different clarity in the crew, it can sometimes be hard 

to see the whole picture. It is through quick meetings 

we get shared views and goals.” 

An expressed contributing factor to the differences in the list was also the 

operators’ different experiences. It is possible that an operator who has been 

working longer than another operator more easily can generate and prioritise 

items. 

114-120. D4: (Instructor) “(…) you can never have the 

same situation understanding as another operator, who 

has been working as e.g. a reactor operator several 

years longer, has (…) much of your priorities are based 

on you having that competence. Everyone in a control 

room crew does not have this competence. Shift managers 

normally have this competence, assistant reactor 

operators have a part of this competence, and field 

operators have just a small part of your competence. 
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Hence, competence controls how you can make the 

priorities.”  

In some of the control room crews one or two field operators participated. Two 

of these phrased a difficulty in using the Shared Priorities instrument since they 

neither have the same competence as the other operators, nor the same insight of 

the current situation in the control room. They expressed difficulties in knowing 

what to write in the lists due to lack of sufficient situation understanding of the 

process. They implied that they were not as involved in the process as the others, 

and that they therefor had problems in generating items. This was however not a 

surprising result. Before the data collections began, the instructors and the 

researcher discussed the potential difficulty of field operators’ generation of items. 

It was decided to include them in the study to be able to see if they could have 

any use of the Shared Priorities instrument. Most of the field operators seemed to 

think the Shared Priorities instrument was a good way to get an understanding of 

different positions priorities and how different operators perceived the same 

situation.  

Some operators expressed how the group discussion showed them or made them 

realise how different positions may have different priorities. Understanding and 

insight about different positions’ priorities may help crews create and maintain 

shared situation awareness and shared goals, since it helps them to be aware of 

the need to constantly keep everyone updated. Below are some answers on the 

question “What did the group discussion contribute with?” 

6. Q19: “Insight of each other’s values and priorities.” 

7-8. Q19: “An understanding of how tightly imprinted we 

are by our positions and competencies when we set 

goals.” 

25-27. Q19: “The insight of how different the priorities 

can be depending on what position you have. It also 

contributed to the realisation of the importance that 

everyone is synchronised so you have similar 

priorities.” 

4.2.1.1 Summary 

Operators believe their different positions/roles and competence are essential 

factors to differences in the generated lists and priorities. Operators have different 

educational backgrounds, something that result in different technical 

competences. The biggest differences could usually be seen in the turbine 

operators’ items. Field operators phrased a difficulty in generating items due to 

lack of sufficient situation understanding of the process. The operators’ different 

experiences are also believed to be a contributing factor to the differences. 
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4.2.2 What kind of scenario is affecting the results of the instrument 

The first two control room crews used the Shared Priorities instrument in two 

different scenarios. These two scenarios differ from each other (see section 3.4.1). 

The first scenario (scenario 1) included mostly normal conditions with some 

disturbances, while the second scenario (scenario 2) included abnormal and 

accident conditions. Abnormal and accident conditions are something the control 

room crews are used to train on, compared to the first scenario. Operators and 

instructors thought the items in the lists from scenario 2 were more congruent 

and less focused on technical aspects, compared to the lists from scenario 1. Crew 

members of these two control room crews believed the difference between the 

scenarios could be an additional contributing factor to the differences in the 

generated items. 

60-64. D2: “One reason or cause is that it is a fairly 

new way that we have not exercised before. Maybe that's 

one of the reasons why we are not as well-tuned as in 

accident scenarios. (…) there is probably higher 

opportunity to be more divergent, even though you had as 

much meetings and as much information flows (…)” 

33-34. D5: “… there is a difference in the starting 

position. It is quite a familiar instruction we train 

now and we have run the scenario considerably longer. I 

guess it matters.” 

Unfamiliar scenarios provide a greater opportunity to be more divergent in the 

generated lists. Operators believed that abnormal and accident conditions are 

familiar and hence give them a better starting position to knowing what to 

prioritise.  

The operators were interested in seeing how a crew developed by using the 

instrument in several scenarios (this will be discussed more in theme 4.2.7). The 

two control room crews had a higher Kendall’s value in scenario 2 compared to in 

scenario 1 (see table 3). An interesting question would therefore be to investigate 

if the Kendall’s value would remain at the same level in further scenarios, or if it 

would change. It would also be interesting to see if the increase of the Kendall’s 

value is common in other control room crews as well. Important to note is that, 

as mentioned in the section below, the reason to why the Kendall’s value was 

different in scenario 1 and 2 may be due to the crews growing experience of 

Shared Priorities, or to the scenarios different kind. This is further discussed in 

the results discussion in section 5.1.3. 

 

Crew Kendall’s value at scenario 1 Kendall’s value at scenario 2 

Crew 1                    0,13                       0,92 

Crew 2                    0,39                       0,82 
Table 3: Crew 1’s and crew 2’s Kendall value from scenario 1 and 2. 
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Another observation with the first two crews was how their items in the lists from 

scenario 1 and scenario 2 generally differed from each other. In scenario 1 

predominantly of the items were in some way technical, e.g. concerning specific 

technical aspects and actions. In scenario 2 however, there were more “soft” 

items, e.g. items concerning communications, and teamwork. Items such as 

“having a meeting” and “gathering the crew to maintain shared situation 

awareness” occurred in the scenario 2, but not in scenario 1. The divergence 

among the items may depend on different factors, which is discussed in section 

5.1.3. 

4.2.2.1 Summary 

Similarities and differences in the generated lists may depend on what kind of 

scenario it is. Scenario 1 was a more unfamiliar scenario, compared to scenario 2. 

The differences may also be a consequence of the crews’ growing experience of 

using Shared Priorities.   

4.2.3 Difficulties with the instrument 

Comments regarding difficulties with Shared Priorities emerged during the group 

discussions and questionnaires. One of these comments was that operators 

thought it was hard to generate five items that they thought were most important 

for the crew to cope with in the current situation in the scenario. One noted that 

they had to supplement the list by writing items on a technical basis and not as 

much on a team level. This can for example be viewed in the transcribing below, 

where a crew was asked if they thought of the generated items and if there was 

some items that were less important or relevant. 

39-40. D2: “I wrote for example stable condenser level, 

but that was mostly because I had to fill out actually. 

I did not really know what I would write…” 

To handle this a few operators and instructors suggested that the number of items 

to be generated should be reduced to three instead of five.  

40-41. D5: (Instructor) “Perhaps you do not have to 

write the five most important, but the three most 

important…” 

9. Q20: “… maybe it is enough with three or four 

priorities…” 

In some group discussions the crews discussed how a predefined list of items 

could benefit the process of generating five items. The predefined list would 

consist of a number of items that the operators could choose among in the 

process of prioritise items. By having a list of items to choose from they would 

not need to think of items by themselves. Some operators, and also the 

instructors, believed that a predefined list could facilitate the process by reducing 

the time required to make and prioritise lists.  
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100-101. D4: (Instructor) “… if we can get predefined 

lists, the exercise might take 3 minutes instead of 12 

minutes…” 

5-6. Q22: “By developing a bank of standard responses, 

the time to fill out the Shared Priorities may decrease. 

In this way, time and focus can be put on evaluating the 

results.” 

This leads to another topic, which was common among several operators, namely 

that the generating process was perceived to be time consuming. Three operators 

thought the generating process was an interruption that took too much time and 

resulted in difficulties in proceeding with the scenario after the pause. Five 

operators also expressed opinions regarding the reduced time for feedback after a 

completed simulator scenario. At the question “Which weaknesses do you see 

with Shared Priorities”, the most common answer was that the group discussion 

took time from their feedback given by the instructors. 

14-15. Q21: “You get less time to go through the 

technical aspects, and get feedback on the good and bad 

things you did during the simulator run...” 

19-20. Q21: “You miss the discussion of detailed 

actions, but it is good in combination with ‘regular’ 

reflection.” 

21. Q21: “The focus on technical feedback disappears due 

to lack of time. Shorter lunch.” 

The feedback given by the instructors is an important part of the training and 

retraining periods. The feedback help the operators develop on both an individual 

level and a team level, and it is therefore important to not exclude it. Since 

operators pointed out the reduced time for feedback as a weakness, they seem to 

be aware of its signification. A few operators suggested that the Shared Priorities 

maybe not needed to be used at every training scenario, but one or two during a 

week, which indicate that they do see advantages with the instrument.  

As mentioned earlier, the operators and instructors were asked which weaknesses 

they see with Shared Priorities. More than half of the operators did not answer 

the question at all, or answered “no weaknesses”. Why so many leaved the 

question blank is impossible to know, but it can depend on several different 

things. They did perhaps not see any weaknesses with Shared Priorities, or maybe 

they did not have made up an opinion about it yet. The reason to leave it blank 

can also be that they simply did not want to answer the question. A few 

mentioned that they did not see any weaknesses right now, but that it was hard to 

tell because they had just been using the instrument one time. To make a more 

solid notion about Shared Priorities, they would have to use it more.  
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4.2.3.1 Summary 

Several weaknesses and difficulties with Shared Priorities were expressed by 

operators and instructors. Operators thought it was hard to generate five items 

that they thought were most important for the crew to cope with in the current 

situation in the scenario. An operator and an instructor proposed the number of 

items to generate could be reduced to three or four, instead of five. An instructor 

also suggested that predefined lists could be used instead of letting operators 

generate items by themselves. Operators also thought the generating process was 

interrupting the scenario, and that the group discussion reduced their time for 

feedback from the instructors. 

4.2.4 Strengths with the instrument 

Both analyses of focus group discussions, observational protocols and 

questionnaires showed that most of the operators believed there are strengths 

with the Shared Priorities instrument. 

One of these strengths was that the Shared Priorities instrument showed the need 

for meetings to specific positions. As mention earlier, there are big differences 

between a turbine operator’s and a reactor operator’s competence and work tasks. 

In the excerpt below a turbine operator explains that a meeting would have been 

needful in the situation where the scenario paused for generation of lists. The 

turbine operator explains that he or she only would have known if there had been 

a primary break and how large it was, but to know more he or she would have 

needed a meeting or team briefing.  

18-21. D4: “One sees quite clearly the need for a 

meeting, for my part… I did not know any more than if 

there had been no primary break and how large it was… I 

have not the same view of the breaks proportion as the 

ones standing on the other side of the control room (the 

reactor side).” 

Important to mention is that everyone in a control room crew does not need to 

know everything in order to make an optimal and working team, which some of 

the operators pointed out. A turbine operator does not always need all 

information about the reactor operator’s situation, and vice versa. What and how 

much information needed to be shared is however not discussed in this study. 

In a few focus group discussions the operators discussed if there would be a 

difference in the results if a meeting were held before the pause to generate and 

rank lists. All who discussed this believed that a meeting would have a positive 

effect.  

91-92. D3: “Hopefully, the numbers (Kendall’s value) 

would have differed if we had had time to assembling and 

had a meeting where we brought up what is important to 

think about and how to handle it.” 
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71-77. D3: (Instructor) “I think you could see that the 

result will be higher if they use these meeting 

procedures that we have and team briefing (…) continuous 

updates of statuses keep the whole crew updated on the 

situation. (…) if you did a scan and compared crews, (…) 

there are crews who usually keep these little meetings 

more frequently than others, I believe you would see a 

difference. I also believe you would see the development 

of a crew if they started to use it.” 

13-15. D5: “(…) Now we had no meeting before the stop, 

and I think if we had had it after a planning meeting, 

then we probably had had a more similar prioritisation.” 

They also discussed if crews who are not very good at utilising meeting 

procedures used the Shared Priorities instrument, they can easier realise the 

significance of using meetings and other dissemination of information methods, 

such as writing on the whiteboard, to make sure information are distributed to 

everyone in the control room crew. 

87-91. D4: “As mentioned, I think there are fields of 

application in measuring the effectiveness of our tools. 

I think this can be a great way to show it, especially 

for those who are not as good at communication and 

meeting procedures. With a measurement you can show how 

skilled crews scores, compared to a crew who never held 

meetings…” 

In this way an operator thought Shared Priorities can be used to see trends 

between different control room crews. One can show how those crews who are 

less skilled at using communication and meeting procedures are standing, 

compared to those who take advantage of sharing information procedures a bit 

more often.  

Four operators also pointed out how Shared Priorities can be used to investigate 

if a meeting gives the intended results.  

19. D5: “I see a help in order to see how the meetings 

you have having the intended effect…” 

13. Q15: “To test it sometimes to see the effect of 

holding meetings.” 

Another strength that three of the shift managers expressed was that it supports 

their role as shift manager by showing if their meetings give the crew shared 

situation awareness. One of the shift managers also said that the results from 

Shared Priorities gave him an “aha”-experience. The shift manager thought 

everyone had shared situation awareness, but the results showed more variations 

among the lists than the shift manager had expected. 
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108-109. D4: “… in my world, everyone had the same 

picture, but apparently we did not. You should therefore 

not assume too much, but share information and double 

check a few extra times.” 

Another strength mentioned is that it can be used to discuss why perceptions 

within a crew diverge or are alike. It can raise questions like “what is it that makes 

crews have different visions?” and “what can we do about it?”. When knowing 

what the reason is, the crews can handle the underlying problem and develop 

their shared visions.  

52-55. D5: “Spontaneously I also feel that it can be 

very useful to illustrate to the crews that this time 

you had a very similar view and here you sprawled in all 

directions. Why? What makes you not have the same 

vision, and what can you do about it? In this way it is 

very useful.” 

Operators also expressed that Shared Priorities provides a measure of a crew’s 

shared view and understanding of a situation as another strength with the 

instrument. Additional operators also thought Shared Priorities create awareness 

and understanding about the crews’ shared situation awareness. On the question 

“Which benefits do you see with Shared Priorities?” they commented: 

23. Q15: “Provides a measure of our shared vision.” 

24. Q15: “Gives awareness of our shared situation 

understanding.” 

28. Q15: “Train crews to have a shared vision.” 

4.2.4.1 Summary 

The instrument shows the need for meetings to specific positions and that it can 

be used to investigate if a meeting gives the intended results. The instrument can 

raise discussions about why perceptions within a crew diverge or are alike. It 

provides a measure of a crew’s shared view and understanding of a situation and a 

shift manager believes it supports his or hers role as shift manager by showing if 

meetings give the crew shared situation awareness. 

4.2.5 Operators see dissemination of information as an essential part of 

maintaining shared understanding of situations 

Something that was clear with all crews was that crew members see dissemination 

of information as an essential part of maintaining shared understanding of 

different situations. It can either occur through meetings, team briefing or 

keeping the whiteboard updated. Crews seem to use different appellations. In 

some crews they talked about different kinds of meeting, such as planning 

meetings, information meetings. In other crews they talked more about team 

briefing or using the whiteboard the spread information within the control room 

crew. Some noted that a meeting does not need to take much time, sometime it is 
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enough with a quick gathering to make sure everyone are on the same page. 

Shared by all these kinds of dissemination of information is that the operators 

believe they contribute to shared situation understanding and shared goals. 

Operators’ view of meetings’ benefit could also be seen in some of the operators’ 

generated items. In a few lists (not only in the lists from the first two crews’ 

second scenario as mention in theme 4.2.2) items such as “Have a meeting for 

shared situation understanding and future priorities” and “A lot of events, 

therefore, have a meeting and disseminate information so that everyone is aware 

of the situation and goals” occurred. This may indicate that operators see the 

need of having meeting.  

It is the shift managers’ task to keep crew members informed and make sure 

everyone has shared understanding of the current situation. One operator 

explained how their shift manager uses to do this: 

31-33. D2: “… before an incident or a disturbance you 

can have slightly different views of the situation (…) 

and then eventually there usually be a meeting where the 

shift manager goes through how the situation is in every 

position. That is how we get shared situation awareness 

and shared goals…” 

Meetings or team briefings are also a good way to keep operators working with 

the reactor and operators working with the turbine and electrical systems updated 

of each other’s situations.  

44-45. D3: “It is good to have some meetings from time 

to time to capture the situation on both sides (reactor 

and turbine) (…) because you are quite sequestered on 

your own side.” 

At the question how the shared understanding of a situation can be stronger, the 

most common answer was that it get stronger through some sort of meetings, and 

by using the whiteboard. This was also a common answer when the crews were 

asked what the most important things they have learned as a team was.   

4.2.5.1 Summary 

Operators see dissemination of information as an essential part of maintaining 

shared understanding of different situations. Crew members keep each other 

updated through meetings, team briefings and by using the whiteboard. To 

improve crews’ shared understanding of a situation, operators believe they need 

to practice their meeting procedures.  

4.2.6 The instrument can help operators realise and highlight the 

importance and benefit of dissemination of information. 

The Shared Priorities instrument seems to be able to help crews realise and 

highlight the importance and benefit of dissemination of information. This may 
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be viewed as another strength with Shared Priorities. Three operators expressed 

they believed that the Shared Priorities instrument could help them bring a good 

working practice with team briefings and meetings, which is important to 

maintain shared situation awareness. Operators also believed that meetings affect 

the generation of items and prioritisation, by making them more alike.  

57-59. D5: “… this (Shared Priorities) highlights the 

meeting's function and provides a receipt of our 

understanding of the process. There is no development in 

the technical skills, but it is mostly a tool to measure 

both the meeting and where we stand today.” 

31-32. Q15: “It seems to be good for evaluating how 

mindful of the current situation you are before a 

meeting, and also the meeting’s value.”  

10. Q22: “The instrument highlights the shift manager’s 

most important task – to spread information.” 

Shared Priorities does not only seems to highlight the benefits of meetings and 

other methods to share information, but also the importance of spread 

information to be able to get and support shared understanding and shared goals.  

30. Q20: “(Shared Priorities) gives an increased 

understanding for having shared understanding.” 

At the question “What did the group discussion contribute with” one answered: 

42. Q19: “The importance to have meetings and status 

updates to obtain the same goals.” 

It was not only the operators who thought Shared Priorities could show crews the 

strengths with using the meeting procedures. The instructors also expressed their 

believe about how Shared Priorities may help crews realise how important it is to 

make sure everyone in the crews has shared situational understanding and shared 

goals.  

9-10. QI11: (Instructor) “I believe that the crews more 

clearly will see the profit in describing situations to 

each other and make sure everyone has the same mental 

picture of a situation and its goals.” 

7-8. QI18: (Instructor) “We got some advantage from the 

priorities exercise, like the importance of utilising 

meetings and whiteboard for information dissemination.” 

4.2.6.1 Summary 

Operators and instructors believe Shared Priorities can help crews realise and 

highlight the importance and benefit of utilise meeting procedures. The 

instrument may help crews bring a good working practice with team briefings and 

meetings. 
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4.2.7 It would be interesting with more than one stop to generate and 

prioritise items 

The last theme from group discussions and questionnaires is that many of the 

operators and the instructors thought it would be interesting with more than one 

stop to generate and prioritise items in a scenario.  

The discussions often involved discussions about additional stops in relation to 

meetings. As mentioned in theme 4.5, operators pointed out how Shared 

Priorities can be used to investigate if a meeting gives the intended results.  

89-90. D2: “It might be interesting to do a freezing 

only 15 minutes later, to see if we get the same result. 

If there was a meeting in between you can also see if 

the meeting provided anything.” 

19-21. D5: “I see a help in order to see how the 

meetings you have having the intended effect, and if you 

do one of these after a meeting, then you should have a 

very similar view. Then you get a short of proof of if 

the meeting was good or bad.” 

62-64. D3: “(…) I think this would be interesting. If 

you recently have had a meeting and do this pause 

shortly afterwards, then you can see if everyone has the 

same view when the meeting is finished.” 

Operators reflected over how Shared Priorities can be used to check if everyone 

in a control room crew has a shared view of a situation after a meeting has been 

performed. They also think that by pausing before and after a meeting, you can 

demonstrate the benefits with having meetings or team briefings.  

There was discussions about how this could be an alternative procedure of how 

to use the Shared Priorities instrument in crews’ trainings. They proposed that a 

scenario should be paused before a crew has had a meeting, to make crew 

members generate and rank items they think are most important for the crew to 

cope with in the current situation in the scenario. The scenario is then continued, 

and the next pause to generate and rank items is after a meeting has been held. 

There is a higher possibility that the items in the first pause differ from each 

other, since the crews do not yet have had a change to spread information 

through a meeting. The belief that generated lists and rankings would have been 

different before and after a meeting was mentioned in theme 4.2.4. Operators and 

instructors emphasized that this procedure can be used to either highlight the 

effects of meetings, or to investigate if a crew’s meeting procedure gives expected 

effects. How to use the instrument is of course depending on what you expect to 

get out of it. If it is to improve and develop crews’ meetings procedures, this 

procedure could be a good way to do it. 

To be able to do two pauses in one scenario, the time taken to generate and rank 

lists needs to be reduced. As mentioned in theme 4.2.3, some operators and 
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instructors believed that this time could be reduced by using predefined lists of 

items, instead of letting operators generate items by them self. Predefined lists of 

items were mentioned in connections with additional pauses in a scenario. 

100-103. D4: (Instructor) “… if we can get predefined 

lists, the exercise might take 3 minutes instead of 12 

minutes. Then you could pause, as in this case, before a 

planning meeting, and then also make a short stop after 

the planning meeting. Then you can demonstrate the 

advantage of having a meeting.” 

A few instructors also mentioned how additional pauses in different scenarios 

during a crew’s training period in a simulator would be interesting.  

8-9. QI16: (Instructor) “It would have been fun to see 

if the score of a control room crew changed during their 

training week. If they take the opportunity to work with 

their situation awareness etc.”  

9-11. QI18: (Instructor) “In a ‘light-version” I think 

it could work well at re-trainings in the simulator, 

e.g. to measure how effective meetings are, or how the 

crew’s work on Shared Priorities change during the 

training week.” 

4.2.7.1 Summary 

Operators and instructors thought it would be interesting with more than one 

stop to generate and prioritise items in a scenario. It was mentioned that it would 

be particularly interesting to pause in correlation to a meeting. By generate lists 

before and after a meeting, the benefits with having meetings or team briefings 

may be demonstrated. Instructors also believed it would be interesting to see how 

crews developed when using Shared Priorities in additional scenarios during a 

training week.  

4.3 Interview with instructors 

Following the findings from the analysis of the interview with the instructors will 

be presented. Three out of the four instructors participated in the interview. The 

instructors were asked what they thought about the Shared Priorities instrument 

after having used it with 14 crews and how they believe the instrument may be 

used in the best way. They also discussed what they thought about each theme 

presented in chapter 4.2. The interview primarily aimed to answer research 

question 1) Can Shared Priorities support the training sessions of nuclear power 

plant control room crews? and 3) How should Shared Priorities be used to best 

support the crews training sessions? There are no excerpts from the instructors’ 

interview due to technical failure in the audio recording. 

4.3.1 The instructors’ comprehension of Shared Priorities 

The instructors were asked what their own comprehension of Shared Priorities 

was. They think they will have great use of the instrument if it is modified a bit 
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and used in the right situations. This will be further developed later in this section. 

The instructors also thought the instrument can be used to estimate how effective 

a meeting during a training scenario is. They described a scenario where one 

control room crew had had a meeting right before the pause to generate and 

prioritise items. Even if the crew had a meeting, their priorities were sprawled. 

The instructors meant that this is an indicator of how the quality of the meeting 

was.  

The instructors were asked how they thought the Shared Priorities instrument had 

contributed during the training sessions. Their response was that it had given 

control room crews insight of how their different goals and situation 

understandings are alike or different. They also thought it had contributed with an 

insight on how the control room crews can develop their shared situation 

awareness. 

According to the instructors the whole process of using Shared Priorities is too 

time consuming. All three instructors agreed on what parts they had most value 

of. These were the generation of prioritises process and the discussion afterwards. 

The lists of the five items were the most interesting and something they could use 

as basis in the group discussion. In their meaning they do not need to perform the 

process of ranking the shift managers list. They think they will have greater use of 

the instrument without this step. They also discussed how it not always needs to 

be the whole crew who is participating in the Shared Priorities process. They said 

in some situations there might be only a few of the operators who are of interest. 

They also mentioned they maybe not had to perform the group discussion 

afterwards when the scenario is finished. In some situations it is maybe suitable to 

discuss the lists right after they have been generated, when they still are in the 

simulator. By doing so the operators has a fresh memory of the situation they 

paused in. The instructors are still unsure of how the instrument will be best 

practiced. It will probably be used in slightly different ways according to different 

kind of situations (i.e. if it is used in basic educations or re-trainings etc.).  

At the discussion on what kind of situations and with what operators they believe 

they will have the best use of Shared Priorities, they thought it advantageously 

could be used in basic education. Using the instrument in operators’ basic 

education can help operators see and learn how important it is to a crew to have a 

joint understanding and view of a situation in an early phase. According to the 

instructors the instrument can show operators the advantage and importance of 

having shared views. This can be mainly shown to shift managers in their basic 

education, but also turbine operators who usually do not have the same 

conditions and therefore not the same view of a situation as the other operators 

in a control room has. By making operators more aware of the differences within 

the crew, they have greater possibilities to work on their procedures and improve 

them. 



40 

 

The instructors perceived the operators’ appreciation of Shared Priorities as more 

positive than expected. The instructors believe that most of the operators saw an 

added value in using the instrument. 

The instructors believe, as discussed in theme 4.2.7, that if Shared Priorities is 

used in several scenarios during a training week, with the same crew, one can 

follow the crews’ development and hopefully detect a positive result. There is 

room to believe that the crew’s shared situation understanding and awareness will 

be improved if they take the opportunity to work with their procedures to share 

information among the crew members. The instructors believe that the shift 

manager will have particular use of the instrument since they are responsible for 

the crews’ awareness and shared situation understanding.  

As discussed in theme 4.2.4, shift managers believes that Shared Priorities 

supports their role as shift manager by showing if their meetings are well planned 

and executed, with a result of a shared situation awareness. As mentioned earlier, 

the reactions from the operators were more positive than the instructors’ 

expected. The instructors’ feeling was however that operators such as reactor 

operator, assistant reactor operator, turbine operator, and field operator were a bit 

more positive towards the instrument compared to the shift managers. Even so, 

the instructors still believed shift managers are the ones who may have the most 

use of Shared Priorities. When the instructors were asked why they think shift 

managers were less positive towards the instrument, they discussed it can be due 

to the fact that the instrument is really showing crews how their shared views and 

priorities in a situation really are. They meant this reflection maybe could be 

difficult to comprehend or handle to some shift managers. The instructors 

developed this expression by saying shift managers got black on white how well 

they have succeed on the task to keep everyone in the crew updated with 

necessary information. They get result on their ability to reach out to everyone in 

the control room crew. A shift manager might have conception of that he or she 

has succeeded with the task, but is proven wrong with differences in the 

priorities. The shift manager then got a sort of proof of the opposite. The 

instructors mentioned that this may be felt like a judgment and uncomfortable to 

some shift managers. To avoid this, the instructors emphasized the significance to 

inform and discuss the Shared Priorities instrument with the crews before using it. 

It might be good to introduce Shared Priorities as a concept during the crews’ 

theoretical training. The instructors believe that would make the crews more 

familiar with the prioritise concept which may facilitate the process of using the 

instrument. 

The instructors believe that an important factor to be able to get as many 

operators as possible to accept the Shared Priorities instrument is that it has to 

become a part of the operators’ normal training procedure. They think that a 

reason to why some operators were a bit negative towards the method can be that 

it is something they know is developed by an “outsider”. By making the 
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instrument as a part of their usual training, and not present it as something 

originally from outside the NPP, it may easier be accepted by crew members. The 

instructors see Shared Priorities as something they can include in their normal 

way to work. It will probably not be used in each scenario, but they believe they 

can use it in a few scenarios where they want to focus on priorities. They also 

believe it will be easier to use and a better flow in the instruments’ procedure 

when no questionnaire is used. 

The instructors were asked if they see that they will use the Shared Priorities 

during training sessions in the future. They answered that they absolutely think 

they will use it. They believe they will have great value of it if the procedure is 

modified. As mentioned earlier, they do not think they will have use of Kendall’s 

value, but the prioritisation and the discussion based on the lists are of great 

importance. 

4.3.1.1 Summary 

The instructors believe Shared Priorities is an instrument they will have great 

value of it if the procedure is modified. They believe the instrument has 

contributed with insight of how crews’ different goals and situation 

understandings are alike or different, and also brought the insight of how crews 

may develop their shared situation awareness. The instructors think the 

instrument can be used to estimate how effective a meeting is and they see the 

advantage of using Shared Priorities in basic education. They believe it is 

important to make the instrument a part of the crews’ usual training to get the 

instrument accepted by crew members. 

4.3.2 The instructors’ thoughts on the themes 

The instructors recognised the first theme, that items in the lists differ due to the 

operators different positions. This was something they had seen during the data 

collection. They believed the operators should be able to generate and prioritise 

more similar, even though they have different work tasks. It is the whole crew’s 

shared goals and prioritises that are of interest in this particular case, not their 

individual priorities. As mentioned in the earlier section, the instructors 

emphasized the need to introduce the concept of Shared Priorities before using it. 

When doing this, they need to explain that the lists should be based on the whole 

crew’s view of the situation. 

A few of the field operators expressed difficulties in generating items that they 

thought were important for the crew to cope with in the current situation (see 

theme 4.2.1). They implied they were not as involved in the process as the other 

operators and hence had difficulties in knowing what to write in the lists due to 

lack of sufficient situation understanding. This was discussed in the instructors in 

the instructors’ interview. Even if field operators have a different situation 

understanding, the instructors still believed they had a great use of the instrument. 

They meant it could be useful to field operators in the way of giving them an 

insight of the control room crews prioritises.  
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In theme 4.2.2, that what kind of scenario is affecting the results of the instrument, it was 

mentioned that there was a difference between the two first crews’ results in 

scenario 1 and 2. These operators believed what kind of scenario it was affected 

the results of the instrument. An unfamiliar scenario will probably result in more 

segregated prioritises. The instructors believed similar results would have been 

displayed if all crews performed Shared Priorities during both scenario 1 and 2. 

The first two crews got a higher Kendall’s value in scenario 2, which was a 

scenario they were familiar with. The instructors believe they would have got a 

higher value even if scenario 2 was performed prior to scenario 1. They believe 

what kind of scenario it is has a stronger effect on the results of the instrument 

than in what order the scenario is performed.  

The instructors emphasized that the Shared Priorities instrument should be used 

in unfamiliar scenarios like scenario 1. They believe it would become more useful 

in scenarios with no accident conditions and no emergency instructions. When 

working in an emergency instruction, prioritises are typically already clear to the 

reactor operator. The instructors explained that even if a control room crew has 

not had a meeting before they generate and prioritise items, they are still able to 

prioritise fairly good in familiar scenarios with accident conditions. Therefore they 

think they will have most use of the instrument in scenarios similar to scenario 1. 

The instructors expressed no additional difficulties with the instrument than those 

mentioned in theme 4.2.3, difficulties with Shared Priorities. Like a few operators had 

mentioned, the instructors pointed out that it may not be necessary that everyone 

generate five items that they think are important for the crew to cope with in the 

current situation. If it is important to be time efficient and have the aim to not 

take too much time from the scenario time in the simulator, the number of items 

may be different from operator to operator. Some might write three or four, while 

others write five. The instructors believe there may not be damaging or negative if 

the quantity of items is individual within a crew. Since they are not interested in 

ranking the shift managers list and measure Kendall’s measurement of 

concordance, there is no need to have lists with identical number of items. 

The instructors acknowledged the strengths with the instrument presented in 

theme 4.2.4, strengths with Shared Priorities. As mentioned in earlier section 4.3.1, 

they believe Shared Priorities has contributed with insight of how crews’ goals 

and situation understandings differ and helped them develop their procedures to 

maintain shared situation understanding. The ability to illustrate the significance 

of having meetings will be valuable to crews who need to improve their meeting 

procedures.  

In theme 4.2.5, operators see dissemination of information as an essential part of maintaining 

shared understanding of situations, it was presented how operators believe there would 

be a correlation between a high Kendall’s value and if a crew capitalises their 

meeting procedures. The instructors believe there would be a correlation between 

these. They explained how they sometimes felt when a crew has a really good 
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situation understanding, and they believe that a crew would have similar 

prioritises in a situation like that. Other times they feel the opposite, that “in this 

situation the crew has not a sufficient shared situation understanding”. The 

instructors find it interesting and valuable to demonstrate how a crew can differ 

in different situations and conditions.  

The three instructors thought theme 4.2.6, that the instrument help crews realise and 

highlight the importance and benefit of dissemination of information, was a positive result. 

The instructors themselves believe the instrument may be used to help crews 

realise the significance of utilise meeting procedures, and theme 4.2.6 indicates 

that this is something also the operators believe. The instructors’ opinions on 

letting a crew use Shared Priorities in additional scenarios have already been 

mentioned in section 4.3.1. It is believed to be interesting following the crews’ 

development. They also think, as mentioned by operators in theme 4.2.7, that 

using Shared Priorities before and after a meeting would be interesting. 

4.3.2.1 Summary 

The instructors acknowledged and agreed with all themes presented in section 4.2 

and thought they reflected interesting result with the Shared Priorities instrument. 

The instructors believe that even if field operators thinks it is difficult to generate 

items due to their different situation understanding, they will have value of 

participating in the process. The instructors believe the instrument should be used 

in unfamiliar scenarios like scenario 1. 

  



44 

 

5 Discussion 

In this chapter the empirical findings and the method used in the study are 

discussed. 

5.1 Results discussion 

The purpose of the study was to explore if the instrument Shared Priorities can 

support training of nuclear power plant control room crews. The following three 

research questions were postulated: 1) Can Shared Priorities support the training 

sessions of nuclear power plant control room crews? 2) How is Shared Priorities 

perceived by operators in control room crews? and 3) How should Shared 

Priorities be used to best support the crews training sessions?  

5.1.1 Research question 1 

The results from the analyses show that both operators and instructors who 

participated in the study believe Shared Priorities can support their training. By 

using the instrument it can help crews to increase their understanding of having 

shared situation understanding and shared visions. Shared Priorities can support 

control room crews’ training by making the crews’ discuss and reflect about how 

and why situation understanding and priorities differ among crew members. It 

can help operators realise the importance and benefit of having effective meeting 

procedures or other disseminations of information. 

There was however operators who thought the instrument’s weaknesses weighed 

over its strengths. They expressed for example that they perceived the instrument 

as time consuming, both during the scenario in the simulator and afterwards 

during the group discussion. Operators value their feedback given by the 

instructors after a scenario. It gives them time and the opportunity to reflect on 

their performed actions in the scenario, and since reflection has the potential to 

lead to a better understanding of one’s own work (Knipfer, Kump, Wessel, & 

Cress, 2013), it is important to let them receive this kind of feedback. The 

instructors believe that by making the instrument a part of their usual training, it 

may easier be accepted by operators. If operators see the instrument as a normal 

part in their training, additional operators may start to value the discussion with 

reflection of their prioritisation.  

Operators and instructors believe Shared Priorities can help control room crews 

develop their meeting procedures. By making crews aware of the importance and 

benefit of dissemination of information, they are being able to reflect on the 

feedback and create an understanding of their shared situation awareness. As 

Hattie and Timperley (2007) states, feedback is an important factor to enable 

individuals to improve their strategies and gain a deeper understanding of their 

tasks. Theme 4.2.4 shows that additional operators believe Shared Priorities create 

awareness and understanding of the crew’s shared situation awareness. In the 

interview with the instructors it appeared that they think Shared Priorities 

contributes with insight of the crews’ different goals and situation understandings. 
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Results from questionnaires show that there was a significant difference between 

how operators and instructors answered in question 18 (question 14 in the 

instructor questionnaire, see Appendix III). The question to the operators was 

“Has Shared Priorities given you a better understanding of the team’s shared 

goals?”, while the instructors were asked if they saw that Shared Priorities had 

help the crew to get a better understanding of the crew’s shared goals. Operators 

had a slightly higher mean compared to the instructors. According to theme 4.2.7 

and the instructors’ interview, the results show that the instructors believe that a 

crew who use Shared Priorities several times during a training week may develop 

and improve their shared understanding. Hopefully the mean of question 18 

would have been higher from both operators and instructors if the crew were 

asked this question when having used the instrument during a whole week of 

training. 

Information must be successfully transmitted between team members, in order to 

make a successful team (Endsley, 1995). The results clearly show that the control 

room crews understand that some sort of dissemination of information, either 

through meetings, team briefings or using the whiteboard, are one of the most 

important ways to keep the crew’s shared situation awareness updated. 

Nevertheless, there seem to be some crews who do not utilise the meeting 

procedures as much as they should or could. The results indicate that the Shared 

Priorities instrument could help these crews develop their meeting procedure, by 

highlighting their usefulness and explicit show how a meeting can change their 

shared situation awareness. If the quality of their situation awareness develops, 

the crew’s coordination may improve (Endsley, 2015). As proposed by several 

operators and instructors, Shared Priorities can advantageously be used before 

and after a meeting or a team briefing. A crew who needs to improve their 

meeting procedures can then be reminded what a changed meeting set-up can 

accomplish. 

Operators expressed (see theme 4.2.1) that the group discussion about their 

generated lists showed them or made them realise how different positions may 

have different priorities. To have understanding and insight about positions’ 

different priorities may be important for their collective knowledge, since it is 

believed to be stored rules, shared norms etc. (Levinthal & March, 1993). 

5.1.2 Research question 2 

Operators’ questionnaires and analysis of recorded focus group discussions and 

observational protocols showed how operators perceived Shared Priorities in 

different ways. Some expressed the pause to generate priorities during the 

scenario as disturbing. To have ultimate use of Shared Priorities in NPP control 

room crews’ training, it is important to figure out how to handle the pause to 

generate items, so operators do not thinks it is too interrupting.  To some 

operators the process to generate five items was perceived as difficult. Particularly 

field operators expressed this difficulty. Result from the questionnaire also 

http://tyda.se/search/advantageously?lang%5B0%5D=en&lang%5B1%5D=sv
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showed that field operators scored their individual understanding of the situation 

during the scenario lower, compared to all other positions. The instructors are 

aware of how field operators may have a difficult time to generate and prioritise 

items, but they still believed field operators have use of the instrument. It may 

give field operators an insight of the control room crews prioritises. This insight 

may help to develop their common ground, and therefor also help them maintain 

good situation awareness (Clark, 1996). 

A shift manager perceived Shared Priorities as a valuable instrument to support 

the role as a shift manager. It provided valuable information about how team 

members perceive and prioritise in a current situation. The instructors had 

interpretation of that some shift managers felt like they were being judged when 

the instrument illustrated how the crew members’ priorities differed from each 

other. It may challenge the shift managers’ ability to succeed on the task to spread 

information within the crew and keep everyone updated. If so, it may be 

important to make sure the shift managers’ reflect and discuss about the crew’s 

priorities. As Knipfer et al. (2013) argue, reflection has the potential to lead to 

better understanding of one’s own work. 

5.1.3 Research question 3 

Research question 3 is mainly answered through the analysis of the instructors’ 

interview. The instructors believe that the instrument should be a part of the 

crews’ normal training procedure to be able to best support their training. The 

instruments procedure must be modified, according to the instructors. They 

believe they will have most value of the Shared Priorities instrument if they only 

use the generation of prioritises process and the discussion based on these. The 

discussion part is essential to maintain since it creates common ground among the 

crew members, which can help improve their team performance (Gabelica et al., 

2014; Yukawa, 2006). By giving operators feedback on their priorities, their 

learning and performance may be improved.  

Predefined lists were a proposal by operators and instructors of how to reduce 

the time needed to generate and prioritise lists during the pause in a scenario. To 

be able to use such predefined lists it is important to know who has the capacity 

to make them. They need to be made by someone with high competence and 

experience of the scenario. The person needs to know which possible items 

operators would write themselves. Another question that needs to be answered is 

how many items a list should consist of. In a previous study where Shared 

Priorities was used (Berggren et al., 2014), they used this sort of predefined lists 

that the operators and instructors talked about in theme 4.2.3. In this study they 

found that predefined lists had several disadvantages, and they campaign a usage 

of Shared Priorities where the utilizers make their own lists by themselves. A risk 

with predefined lists is that the person who generates the items to the lists may 

affect how the users will think. Depending on what items are included in the list, 

there is a big risk of biasing the operators’ actions. A strength with not use 
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predefined lists, and letting the users generate by their own, is that it captures the 

users’ own perceptions of what is important in a situation. 

The first two crews who used Shared Priorities in two scenarios, the unfamiliar 

scenario 1 and the more familiar scenario 2, had a higher Kendall’s value at 

scenario 2. This may be a consequence of the crews’ growing experience of 

Shared Priorities, or of the scenarios different kind. Their increased experience of 

the instrument from scenario 1, may have affected their Kendall’s value since the 

crews knew more clear how the instrument worked the second time they used it. 

The scenario’s set-up may have affected the crews’ Kendall’s value. As the 

instructors mentioned in their interview, scenarios like scenario 2 is something the 

operators are used to. When working with an emergency procedure, like the 

reactor operator often was doing when the scenario was paused, most of their 

priorities are clear. What kind of items the two crews generated was also different 

in the two scenarios. In scenario 1 there was generally more focus on specific 

technical aspects, while in scenario 2 there were more soft items (e.g. items 

focused on teamwork, such as having a meeting to gather the crew). As well as 

with the Kendall’s value, the divergence among the items may depend on their 

growing experience of Shared Priorities or of the scenarios different kind. When 

using Shared Priorities in scenario 2, they had already been using it once. After 

using it the first time it may have made them think more about soft skills, such as 

having meetings and make sure everyone has an updated view of the situation. 

This since meetings was a recurring topic in the discussion from scenario 1.  

Summarised from the discussion above, the instructors believe scenarios similar 

to scenario 1 would be more interesting to use Shared Priorities in. In scenarios 

with emergency conditions crews seem to have better working meeting 

procedures. It may have become a part of their routines to use these procedures 

in emergency situations, while there is not a routine in more unfamiliar scenarios. 

Routines and established role structures enable mindfulness to be sustained across 

time and the span of an organisation. Mindfulness also has important elements 

that underlie routine-driven behaviours (Levinthal & Rerup, 2006). Therefor it is 

believed to be important to make the meeting procedures a part of the crews’ 

routines in more unfamiliar scenarios. Hopefully Shared Priorities can provide a 

support to this by giving the crews insight of their shared views and how effective 

their meeting procedures are.  

5.2 Method discussion 

5.2.1 Diversity of data collection methods 

This study has employed several data collection methods, including various forms 

of focus group discussions, questionnaires and interviews. The diversity of 

methods will hopefully have served to provide rich data. The various data 

collection methods highlight the research questions from different angels.  
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Methods like focus group discussions and interviews are qualitative, which means 

that the data can be vulnerable to the researcher’s interpretation of it. The 

researcher might interpret the data with his or hers own experience and 

knowledge in a way that distort the informant intended meaning. When using 

additional data collection methods there is a better chance to avoid this from 

happening. Focus group discussions and interviews allow information to be 

displayed in different ways and hence reduce the risk of distorting or 

misunderstanding. A mix of qualitative and quantitative methods, like the 

questionnaires, also give better conditions to avoid that kind of risk. 

An important issue in qualitative studies with interviews is how the data is coded. 

If only one person codes the material there is a risk that the analyser only finds 

what is expected to be found in the material. In this study there were two people 

who coded the material, which reduced the risk of this issue. 

Important to point out is that the researcher had little experience from the NPP 

domain. The researcher does not have the experience or knowledge to understand 

every domain specific terminology that is used by control room crews and 

instructors. This was however not an issue in the process of understanding which 

items referred to the same thing in the generated lists. Many of the generated 

items were formulated in different ways, but still referring to the same function. 

The researcher received help from the instructors to mark which items that 

referred to the same thing. The instructors also helped the researcher to 

understand what some of the items from the lists meant. The researcher also 

received help from the instructors to make understanding of what abbreviations 

used by some operators in the questionnaires represented. Being able to access 

experts within the NPP domain and control room work has been a crucial profit 

during the study. The researcher has been able to turn to the instructors when 

domain specific questions have emerged. 

5.2.2 Data collected by instructors 

The data collection was, as mentioned earlier, performed in two different ways. 

From the first two crews, collection of data was performed by the researcher. The 

data collection from the remaining eleven crews was performed by the 

instructors. The reason for this was that the crews training periods occurred 

during two months, and the researcher could only be present during two crew’s 

training week. During the remaining eleven crews’ training week, the instructors 

offered to collect data with a similar procedure as the researcher used. The 

difference in data gathering was that the instructors did not measure Kendall’s 

value of concordance and did not audio record the group discussions. Instead 

they used an observation protocol to document the group discussions. This may 

have influenced the data in different ways. The data were collected by several 

people, who all may have affected the collection with personal influences. How 

the Shared Priorities instrument was being presented and explained may affect 

how the operators’ perceives it. To reduce this risk, the instructors were given the 
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same script as the researcher followed during the presentation and explanation of 

Shared Priorities.  

The instructors were attended when the researcher performed the procedure with 

the first two crews, which gave them experience of how it was supposed to be 

performed. They were also given both verbal and written instructions of how to 

perform the procedure. There is however no guaranty that the data collection was 

performed exactly according to the instructions. An advantage by letting the 

instructors collect the data is that the operators are familiar with them. It is highly 

possible that the operators is more comfortable talking to them, and therefor may 

express their thoughts more thorough, compared to when talking to a stranger.  

5.2.3 Audio recordings & excerpts 

The four focus group discussions with the first two crews where the researcher 

was attending were audio recorded, which was mainly advantageous. The 

recordings allowed the researcher to focus on what the interviewees were saying 

and keep an ongoing discussion. Without the recordings the researcher would had 

to write down notes constantly during the discussions, and increase the risk of 

missing important information given by the interviewees. It would had been even 

more advantageous if all group discussions was audio recorded, especially with 

the group discussions where the researcher could not be present. Another 

advantageous was that two researchers were present in these four focus group 

discussions. While one researcher led the discussions the other one noted 

interesting and relevant information given by the participants. There is however a 

possible risk with recording interviewees. All participants and instructors granted 

permission to be audio recorded, but there is still a possibility that they were 

affected by it. There’s a risk they left out some information or expressions due to 

the recording.  

Due to technical failure the interview with the instructors was not recorded 

properly and could hence not be analysed in the same way as the other data. The 

researcher wrote down comments at every question during the interview, but 

these comments were not thorough since the researcher believed the interview 

was being audio recorded. Afterwards, when the failed recording was noticed, the 

researcher wrote down from memory what the instructors’ answered at every 

question. To ensure no important parts of the interview was left out, and that the 

researcher had not mistaken any answer, the researcher compiled the interview 

and let the instructors review the compilation. 

The excerpts used in the presentation of the results and analyses are translated 

from Swedish to English. This is important to keep in mind since there is a risk 

that the translated excerpts from the transcription might lose the actual message 

given by the interviewees. To avoid this and to let the reader not only obtain the 

researcher’s own interpretation of the excerpts, they can be viewed in their 

original language in Appendix II.  
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5.2.4 Time pressure 

During the questionnaires and focus group discussions held by both the 

researcher and the instructors there was a time pressure. The control room crews 

and the instructors had a schedule to follow and the discussions and the 

questionnaires were held at the crews’ intended time for feedback. This means 

that within the time for feedback, the discussions, the questionnaires, and the 

feedback were to be performed. During the data collection of the first two crews 

this was not a problem, but some of the later crews needed more time to be given 

feedback, which resulted in lesser time for group discussions and answering of 

questionnaires. Three crews did not have time to discuss all the questions in the 

template of questions, two crews did not have time to have a group discussion at 

all, and three crews did not have time to answer the questionnaire. In the cases 

were the crews did not have time for all the questions, the instructors chose a few 

questions they thought were the most relevant and interesting. It would have been 

desirable to not have been required to share the time for group discussion with 

the time for feedback. Both operators and instructors may have felt stressed or 

pressure to have time for feedback. It is something they usually have and value. If 

the group discussion to reflect on the priorities had an own scheduled time, some 

of the group discussions may have been richer and more thorough. This was 

however not possible since the operators and the instructors have a strict time 

schedule to follow whit no time slots. 
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6 Conclusions  

The study explored if and how the outcome from Shared Priorities is useful as a 

basis for discussion of completed exercises, by investigating three research 

questions: 

1) Can Shared Priorities support the training sessions of nuclear power plant 

control room crews? 2) How is Shared Priorities perceived by operators in control 

room crews? and 3) How should Shared Priorities be used to best support the 

crews training sessions? 

The results show that operators and instructors believe Shared Priorities can 

support their training in several ways. By using the instrument it can help crews to 

increase their understanding of having shared situation understanding and shared 

visions. Shared Priorities may also support control room crews’ training by 

making the crews’ discuss and reflect about how and why situation understanding 

and priorities differ among crew members. The instrument may help operators 

realise the importance and benefit of having effective meeting procedures or 

other disseminations of information. Operators perceived Shared Priorities as an 

instrument they may have use of in simulator training. They specially believe 

crews that need to develop their meeting procedures will have value of Shared 

Priorities. 

Operators also perceived the instrument as an interruption in the scenario and 

that the group discussion took too much time from their feedback they usually 

get from instructors. This indicates that the instrument’s procedure has to be 

modified in order to be able to support the crews’ training in the best way. 

Instructors consider they will have most value of the generation and prioritisation 

process, together with the discussion with lists and priorities as basis. The 

instructors believe Shared Priorities has to become a part of the crews’ normal 

training in order to best support their training and to be accepted by them. 

Exactly how they should use them and in what situations has to be further 

investigated. The study concludes that Shared Priorities can be useful as a basis 

for discussion in NPP control room crews’ trainings, if its procedure is modified. 

6.1 Future research 

During the course of this study numerous interesting subjects have surfaced. 

Operators and instructors stated that they believe a crew’s meeting procedures 

will improve if they seize the opportunity to work with their procedures when 

Shared Priorities gives them insight of how their priorities differ in different 

situations. Shared Priorities’ effect can be investigated by letting crews use Shared 

Priorities numerous times during a training period, and measure if their meeting 

procedures develop or improve. It would be interesting to study deeper how and 

if Shared Priorities has an effect on control room crews meeting procedures and 

shared situation understanding. 
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Operators participating in the study expressed how the reduced time for the 

crew’s normal feedback after a scenario was a weakness with Shared Priorities. To 

compromise with the time for feedback and the time for discussion about 

prioritises, a suggestion was made that Shared Priorities may not be needed to be 

used in every training scenario. The instructors did also believe that they will not 

use Shared Priorities at every scenario. Future research should therefor also focus 

on investigating how many scenarios and to what extent Shared Priorities should 

be used in to provide most value.  

In future work it would also be desirable to investigate in more detail how shift 

managers can utilise the insight of the crews’ shared situation understanding that 

Shared Priorities has given them. What kind of information about the crew is 

important to have knowledge of and how may they use this information do 

develop and improve the crew? 
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Appendix I: Questions to focus group discussion 

 

1. Vad är det ni tränar för i återträningen (som team)? 

o Vad skulle ni vilja träna mer på? Något ni bör träna mer på? 

2. Vad är de viktigaste sakerna som ni har lärt er som team (på gruppnivå)?  

3. Vad är lika/olika i faktorerna och rangordningarna? Jämför rangordningarna 

o Varför är de olika? 

o Är det viktigt att ha samma lägesbild i alla situationer?  

4. Är det viktiga/relevanta faktorer som är framtagna? 

o Saknas någon faktor? 

o Är det någon lista som skiljer sig från de andra?  

 Vad beror det på? Vad skiljer den från de övriga? 

o Finns det någon lista som är bättre än de andra? 

 Hur skiljer sig i så fall denna lista från de andra? 

5. Finns det faktorer som är samma sak, men olika formulerat? 

6. Hur kan den gemensamma målbilden bli ännu starkare? 

7. Är det här ett bra sätt att använda målprioriteringar? 

8. Stödjer detta skiftchefen? Hur? 

o Stödjer det även övriga operatörer? Hur? 

9. Är listorna intressanta att ha som underlag? På vilket sätt? 

10. Hur skulle detta (Shared Priorities) kunna genomföras för att öka mervärdet? 

 

Avsluta med att diskutera vad deltagarna tycker om Shared Priorities som metod. 
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Appendix II: Excerpts in Swedish 

 

14-15. Q12: Eftersom vi har olika arbetsuppgifter och olika klarhet i laget kan det 

ibland vara svårt att se helheten, via snabbmöten får vi en gemensam bild/mål. 

13. Q15: Att testa ibland för att se verkan av att hålla möten. 

23. Q15: Ger ett mått på vår samlade målbild. 

24. Q15: Ger medvetenhet av den delade situationsförståelsen. 

28. Q15: Träna skiftlaget på att ha en gemensam målbild. 

31-32. Q15: Är nog ett bra sett att utvärdera hur stor koll man har inför ett möte. 

Då också mötens nytta. 

6. Q19: Insyn i varandras värderingar och prioriteringar. 

7-8. Q19: En förståelse av hur hårt präglade vi är av våra 

befattningar/kompetenser när vi sätter upp målen. 

25-27. Q19: Insikten i hur olika prioriteringarna kan vara beroende på vilken 

position man har. Det bidrog även till insikten av vikten att alla är synkade med 

varandra så man har liknande prioriteringar. 

42. Q19: Vikten att ha möten och statusuppdateringar för att få samma målbild. 

9. Q20: Kanske räcker det med tre eller fyra prioriteringssteg. 

30. Q20: Ökad förståelse för att ha en gemensam bild. 

14-15. Q21: Man får mindre tid efter passet att gå igenom de tekniska aspekterna, 

och få återkoppling på bra och dåliga saker man gjorde under passet. 

19-20. Q21: Man missar diskussionen om detaljerade saker/åtgärder men i 

kombination med "vanlig" reflektion är den bra. 

21. Q21: Fokus från teknisk återkoppling försvinner pga tidsbrist, lunchen blir 

kort. 

5-6. Q22: Ta fram en bank med standardsvar så att tiden för att fylla i SP minskas. 

På så sätt kan tid och fokus läggas på att utvärdera resultatet. 

10. Q22: Verktyget belyser SKC viktigaste roll - att sprida informationen. 

9-10. QI11: Jag tror att skiftlaget mer tydligt kommer se vinsten av att beskriva 

läget för varandra och se till att alla har samma mentala bild av situationen och 

mål. 
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8-9. Q16: Det hade varit roligt att se om värdet för ett skiftlag förändras under 

träningsveckan – om dom tar tillfället i akt och jobbar med siuationsförståelse 

osv. 

7-8. QI18: Vi fick lite nytta av målbildsövningen bland annat vikten av att nyttja 

möten och whiteboarden för informationsspridning. 

9-11. QI18: I en "light"-variant tror jag det skulle kunna fungera bra vid 

simulatoråterträning. T.ex. för att mäta hur effektiva möten är, eller hur skiftlagets 

arbete med gemensam målbild förändras under träningsveckan. 

31-33. D2: (…) initialt innan händelse eller störning så kan man ju ha lite olika 

lägesbilder (…) och då brukar det bli ett möte så småningom då skiftchefen går 

igenom tjänst för tjänst hur läget är. Och på så vis få en gemensam bild över 

anläggningen och gemensamma mål 

39-40. D2: Jag skrev ju till exempel stabil kondensornivå, men det var ju mest för 

att jag fick fylla ut faktiskt, jag visste inte riktigt vad jag skulle skriva. 

60-64. D2: En anledning eller orsak, det är ett rätt så nytt sätt som vi inte har 

tränat på innan. Det kanske är en anledning till att vi inte är lika samtrimmade 

som när man körde en ren haveri (…) här finns det nog mer möjlighet att ligga 

mer avvikande, även fast man haft lika mycket möten och lika mycket 

informationsflöde (…) 

89-90. D2: Det kan vara intressant att göra en till frysning bara en kvart till senare, 

om vi sagt samma sak. Om det vart ett möte där emellan så kan man se om mötet 

gav någonting. 

44-55. D3: Det är ju bra att ha några möten emellanåt så man fångar upp läget på 

båda sidorna (…) för man är ganska inrutad på sin sida. 

62-64. D3: (…) Det kan jag ju tänka mig är intressant, att om man nyligen har 

haft ett möte så gör man det här strax efteråt, så ser man om alla har samma bild 

när mötet är klart. 

71-77. D3: (instruktör) Jag tror att man skulle kunna se att resultatet blir högre om 

de utnyttjar de här mötesprocedurerna som vi har och teambreifingen (…) 

kontinuerliga statusuppdateringar håller hela skiftlaget uppdaterade om läget. (…) 

hade man gjort en sån undersökning och jämfört (…) det finns ju de som brukar 

hålla de här små mötena oftare än andra skiftlag, och jag tror att man skulle kunna 

se en skillnad. Och även se utvecklingen av ett lag om de börjar använda sig av 

det. 

91-92. D3: Förhoppningsvis hade det ju skiljt sig i siffrorna om vi hade hunnit 

samla oss och haft ett möte där vi tagit upp vad som är viktigt att tänka på och 

hur vi ska hantera det. 
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18-21. D4: Man ser ju rätt tydligt behov av möte i alla fall, för min del och så. Jag 

vet ju inte något mer än om det har varit något primärbrott i kontainment och hur 

pass stort eller så. (…) Jag har ju alltså inte samma bild av omfattningen som när 

man står på andra sidan av kontrollrummet.  

87-91. D4: Sen tror jag som sagt att det finns användningsområden just för att 

mäta effektivitet i våra verktyg och andra såndär. Det tror jag kan vara jättebra att 

visa, framförallt för såna som inte är så duktiga på kommunikation och på 

mötesprocedurer. Då kan man visa i mätningar att de som var duktiga gick det 

såhär för och de fick den här bilden, medan ni som aldrig höll mötet ni spretade 

såhär mycket. 

100-101. D4: (instruktör) om vi kan få till sånhär fördefinierade listor så går ju 

övningen kanske på 3 minuter istället för 12 minuter. Då skulle man ju kunna 

köra som i det här fallet före ett planeringsmöte, och så gör vi även ett kort stopp 

efter planeringsmötet. Och med fördefinierade listor blir det mycket lättare att 

kolla resultat och så också. Då kan man ju påvisa fördelen med att ha möte.  

108-109. D4: I min värld så trodde jag att alla hade samma bild, men det hade vi 

ju inte. Så man ska inte tro för mycket. Utan delge information extra och 

dubbelkolla. 

114-120. D4: (…) du kan ju aldrig ha den situationsförståelsen som X har, han 

har ju ändå jobbat som reaktoroperatör i flera år till. (..)  Och mycket av det som 

står i dina prioriteringar bygger ju på att du har den kompetensen. Alla har ju inte 

den kompetensen på skiftlagen. Skiftchefen har ju den kompetensen normalt, 

ARO har en del av den kompetensen, processoperatören har ju bara en liten del 

av din kompetens. Så kompetensen styr ju också på vilket sätt ni kan sätta upp 

prioriteringar.  

13-15. D5: (…) Nu hade vi ju inte något möte innan detta och jag tror om vi hade 

haft det efter ett planeringsmöte så hade vi nog haft en mer likartad prioritering.  

19. D5: Jag ser ju en hjälp i det för att se just hur de mötena man har ger avsedd 

effekt om man gör en sån här efter ett möte så ska man ha en väldigt likartad bild. 

Då får man ju kvitto lite gran på om mötet var bra eller dåligt.  

33-34. D5: (…) det är ju skillnad i utgångsläge. Det är ju en rätt så familjär 

instruktion vi tränar nu och vi har kört scenariot betydligt längre. Det spelar väl 

roll. 

40-41. D5: Man behöver ju kanske inte ha de 5 viktigaste, utan vad är de 3 

viktigaste och så vidare. 

52-55. D5: (instruktör) spontant känner jag också att den kan vara väldigt 

användbar just för att belysa för skiftlaget att den här gången hade ni väldigt lik 

uppfattning och här hade ni spretigt åt alla håll. Vad beror det på, vad är det som 
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gör att ni inte har samma målbild liksom. Och vad kan man göra åt det då? På det 

sättet är det väldigt användbart. 

57-59. D5: Ja detta belyser ju mötets funktion och ger ett kvitto på vad vi har för 

processförståelse. Det är ju ingen utveckling i just själva teknisk kompetens, utan 

mest ett verktyg för att mäta både mötet och var vi står idag liksom. 
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Appendix III: Questionnaires 

Questionnaire – operator 

Detta är en enkät som används för att följa upp hur du som deltagare ser på instrumentet Shared 

Priorities. Shared Priorities innebär att medlemmarna i ett team rangordnar ett antal faktorer/mål. 

Utifrån de olika rangordningarna går det att räkna fram ett värde på hur väl teamet är överens om 

ordningen på faktorerna/målen. I denna studie är syftet att se hur utfallet från instrumentet Shared 

Priorities är ett användbart underlag för diskussion efter ett genomfört övningsmoment. Var vänlig 

att besvara frågorna så uppriktigt som möjligt.  

Studien är en del av ett examensarbete i kognitionsvetenskap vid Linköpings universitet som utförs 

av Ellen Ekström. Om du har några frågor är du välkommen att kontakta Ellen (mailadress) 

 

1. Ålder:________  Kön:_________ 

2. Befattning:_______________________________________________________ 

3. Hur länge du har haft denna befattning:_____________________________________________ 

4. Vilka andra befattningar du tidigare har haft:__________________________________________________ 

5. Hur länge du har jobbat på X:___________________________________________________ 

6. Hur många återträningspass du har haft i simulator:__________________________________________ 

7. Hur tycker du dagens simulatorkörning gick för teamet? 

1 2 3 4 5 6 7 

    Inte bra       Mycket bra 

8. Kommentar på hur det gick? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 
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9. I vilken grad hade du som individ koll på läget under simulatorkörningen? 

1 2 3 4 5 6 7 

Liten grad       Hög grad 

10. I vilken grad anser du att ni som grupp hade delad förståelse för situationen under 

simulatorkörningen? 

1 2 3 4 5 6 7 

  Liten grad       Hög grad 

11. Hur var det att förstå Shared Priorities? 

1 2 3 4 5  6 7 

  Inte svårt       Mycket svårt 

12. Kommentar på svårigheten? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

13. Hur störd blev du av avbrottet att rangordna faktorer/mål? 

1 2 3 4 5 6 7 

     Inte alls       Mycket 

14. Ser du någon nytta med att använda Shared Priorities i träning? 

1 2 3 4 5 6 7 

Ingen nytta       Stor nytta 

15. Kommentar på nyttan? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 
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_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

16. Gav Shared Priorities ett mervärde vid diskussionen efter simulatorkörningen? 

1 2 3 4 5 6 7 

    Inte alls      Väldigt stort 

17. Kan du tänka dig att använda Shared Priorities igen? 

1 2 3 4 5 6 7 

Verkligen inte       Ja absolut 

18. Har Shared Priorities gett dig en bättre förståelse för teamets gemensamma mål? 

1 2 3 4 5 6 7 

Verkligen inte       Ja absolut 

19. Vad bidrog gruppdiskussionen till? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

20. Vilka styrkor ser du med Shared Priorities? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 
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21. Vilka svagheter ser du med Shared Priorities? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

22. Övriga kommentarer:  

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

 

  



66 

 

Questionnaire – instructor 

Detta är en enkät som används för att följa upp hur du som deltagare ser på instrumentet Shared 

Priorities. Shared Priorities innebär att medlemmarna i ett team rangordnar ett antal faktorer/mål. 

Utifrån de olika rangordningarna går det att räkna fram ett värde på hur väl teamet är överens om 

ordningen på faktorerna/målen. I denna studie är syftet att se hur utfallet från instrumentet Shared 

Priorities är ett användbart underlag för diskussion efter ett genomfört övningsmoment. Var vänlig 

att besvara frågorna så uppriktigt som möjligt.  

Studien är en del av ett examensarbete i kognitionsvetenskap vid Linköpings universitet som utförs 

av Ellen Ekström. Om du har några frågor är du välkommen att kontakta Ellen (mailadress) 

Enkät - instruktörer 

1. Ålder:________  Kön:_________ 

2. Befattning:_______________________________________________________ 

3. Hur länge du har haft denna befattning:_____________________________________________ 

4. Vilka andra befattningar du tidigare har haft:__________________________________________________ 

5. Hur länge du har jobbat på X:___________________________________________________ 

6. Hur tycker du dagens simulatorkörning gick för teamet? 

1 2 3 4 5 6 7 

   Inte bra       Mycket bra 

7. Kommentar på hur det gick? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 
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8. Till hur stor grad tycker du att teamet hade delad förståelse för situationen under 

simulatorkörningen? 

1 2 3 4 5 6 7 

Liten grad       Hög grad 

9. Tycker du att avbrottet för att rangordna faktorer/mål störde träningen? 

1 2 3 4 5 6 7 

   Inte alls       Mycket 

10. Ser du någon nytta med att använda Shared Priorities i träning? 

1 2 3 4 5 6 7 

Ingen nytta       Stor nytta 

11. Kommentar på nyttan? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

12. Om du satt med vid diskussionen efter simulatorkörningen, tycker du att Shared 

Priorities gav ett mervärde? 

1 2 3 4 5 6 7 

    Inte alls      Väldigt stort 

13. Tycker du att Shared Priorities bidrar till någonting positivt vid simulatorträning? 

1 2 3 4 5 6 7 

Verkligen inte       Ja absolut  
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14. Ser du att teamet har utvecklats till att få en bättre förståelse för teamets 

gemensamma mål med hjälp av Shared Priorities? 

1 2 3 4 5 6 7 

Verkligen inte       Ja absolut 

15. Vad bidrog gruppdiskussionen till? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

16. Vilka styrkor ser du med Shared Priorities? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

17. Vilka svagheter ser du med Shared Priorities? 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 
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_______________________________________________________________________________________________________________ 

18. Övriga kommentarer:  

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________ 
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Appendix IV: Description of scenarios 

 

Scenario 1 

When the crews enter the simulator in scenario 1, the reactor temperature is 

180°C in block G, and cooling down against cold shutdown is in progress. The 

first task is to stabilise the reactor temperature at 175°C and then make 

reconnections to take the block to mode 4 (DT4). When in DT4, residual heat 

removal train 1 is taken into drift. A fault signal system is then out of voltage and 

there is a current disturbance with different degraded alarms. Right after this 

current disturbance the pause for Shared Priorities is taken place. After the pause 

they continue to cool down, with a leakage on residual heat removal train 1. The 

situation is managed with an emergency instruction.  

Scenario 2 

When scenario 2 starts, there is a primary break in reactor cold system (RCS). 

Initially the break flow is 20 kg/s. This leads manual release of reactor scram 

(emergency shutdown of the reactor) and safety injection (SI). In connection with 

the start of SI, there is a leakage in SI’s connection to boron injection tank (BIT). 

Field operators in help system detects that a person has been seriously damaged 

by the leakage of BIT. The person is unconscious and needs immediate medical 

attention. The restoration is carried out with help of emergency procedures E-0, 

E-1 and ES-1.2. The control room crew initiates cooling and pressure descent 

according to the instructions in ES-1.2. Approximately 30 minutes before crew 

rotation there is a short circuit in a CC-pump. Electric rail becomes energised and 

the diesel trips. CC-pump must be disconnected and the diesel be restarted to be 

able to energise the rail. Shortly after this, the pause for Shared Priorities is taken 

place. Subsequently there is a crew rotation and the new crew continues with 

cooling. 
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