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ABSTRACT 
This article presents a proposal for a debriefing tool developed to support the development of bridge 
resource management skills of nautical science students. This debriefing tool consists of a set of 
questions that aim to trigger reflection about the bridge team’s performance during simulator 
exercises. The tool has been tested by students in conjunctions with the ship handling exercises. 
After this test, feedback from the students has been obtained through a focus group. The results 
show constrains that may jeopardize the utilization of a debriefing tool, but also encourages 
discussions regarding undesirable and desirable outcomes, gathering a channel for feedbacks. The 
study also indorsed this tool as a way of enhancing performance through the understanding, 
development and training of individual competences needed for a safe onboard work.  
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1 INTRODUCTION 
Shipping can be analysed as a combination of technology (vessel structures, engine, equipment, instruments etc) 
and social system (the crew, their culture, norms, habits, custom, practices etc) (Grech et al., 2008). In this context, 
the workers can be seen as the element which connects technology, equipment and culture in a sociotechnical 
network of interactions that compose the maritime workplaces. Due to these and other characteristics, this industry 
is considered one of the high-risk domain with a high degree of complexity in operations (Le Coze, 2021). In this 
context, Maritime Education and Training (MET) is regulated through the International Convention on Standards 
of the International Maritime Organization (IMO). The standard formulates the minimum competence and 
certification requirements for seafarers, and the Standards of Training, Certification and Watchkeeping for 
Seafarers (STCW) is responsible for the requirements in training and certification of seafarers with a specific focus 
on the master and officers onboard. The aim of the convention is to establish the preconditions for comparable 
training standards globally (IMO, 2010). 
These training standards includes technical and non-technical skills (NTS), providing the development of both by 
training the operation and maintenance onboard – technical skills, as well as communication and teamwork – non-
technical skills. In fact, the updated revision of the STCW, in 2010, expanded the demands on NTS for officers 
onboard, by requiring proficiency in knowledge concerning leadership, management, and teamwork (IMO, 2010). 
This training, in addition to meeting the international requirements of these conventions, prepares seafarers for the 
daily demands of their work, involving their technical knowledge in what they do, associated with the necessary 
NTS. The integrated development of technical and non-technical skills is a necessity for this daily routine work, 
as well as for emergency occurrences that may happen. Seeking to learn and develop competences for these work 
situations during the training simulations, this research proposes a debriefing tool to help students to understand 
the skills needed for a safe and productive performance. 

2 THEORICAL FRAME OF REFERENCE 

This section provides the theoretical background for this research, introducing the concepts an evolution of the 
resource management training approaches, considering the NTS related to that, contextualized in the debriefing 
tool methodologies and applications. 
 
2.1 Non-technical skills 
Non‐technical skills (NTS) can be defined as the cognitive, social and individual resources competences that 
complement technical skills, enabling a safe and productive worker performance (Flin et al., 2016), being 
eminently individual, since it is observed in the interaction of the worker with all parts that form the work 
environment. Having a broader perspective, the understanding of NTS it is not only individual, once a collaborative 
working environment is also necessary, considering the context of the whole sociotechnical system (Wachs et al., 
2012). And, at the same time, workers shape their individual behaviour to be part of the team, characterizing this 
duality between individual and collective. 
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One important notion is that, according to the definition, NTS is not separate or in competition with technical 
skills. Rather, the two skill sets should be thought of as related and complementary. For instance, in healthcare 
domain, (McCulloch et al., 2009; Raison et al., 2018) indicates that NTS training can improve both technical and 
non-technical performance, increasing consequently patient safety. In the maritime industry, both accident reports 
and studies indicate a strong link between accidents and the lack of sufficient NTS (Fjeld et al., 2018). Further, 
the presence of skills such as communication and teamwork promotes high degree of cooperation, confidence, 
knowledge sharing, and crewmembers confidence in the onboard bridgework (Tavacioglu & Gokmen, 2020). In 
fact, the shipping industry is today under considerable changes through an increased complexity in technology, 
(Praetorius et al., 2020), requiring a differentiated onboard performance from seafarers. 
 
2.2 Resource management training approaches 
The simulation environment is a place where the work activities can be developed, in a training perspective, 
allowing the assessment and improvement of desirable skills, which are needed at the sharp end. Simulations are 
an effective educational tool used to acquire knowledge, skills and attitudes needed for performing jobs in different 
industries, but especially in the maritime domain (Håvold et al., 2015). Integrated with the training on actual 
equipment and training onboard ships and offshore facilities, the use of simulators helps to increase the training  
effectiveness and preparedness for real work scenarios (Mindykowski, 2017). Figure 1 presents an example of a 
bridge simulator. 
 

 
Figure 1. Example of a bridge simulator. 

 
Using simulators in MET provides an opportunity to attain experience and to gain the necessary skills. Bridge 
Resource Management (BRM) has been developed as a maritime approach to Crew Resource Management 
(CRM). CRM has evolved from the 1970s onwards in the civil aviation industry, when it was recognized that 
many aircraft incidents were allegedly due to human error, rather than technical aspects of flying (Grech et al., 
2008). CRM is a training precipitously designed to support the development of interpersonal aspects of flight 
operations, firstly focused on interactions within the cockpit, largely due to the Tenerife accident in 1977 
(Alexander, 2015). NASA introduced its first CRM training as outcome of a human factors workshop in the 
beginning of the 1980s (Helmreich & Foushee, 2010). The maritime version of the CRM course was developed 
1992, focused on bridge operations, similar with the first version of the CRM in aviation, focused in the cockpit 
(Hayward & Lowe, 2010). Soon later, IMO introduced the concept of BRM into the STCW Code, since IMO itself 
consider this training as the most adequate for onboard teams. The main reason for this is that particular training 
improves seafarers communication, teamwork, and their ability to use all available resources, in normal and 
degraded situations (Cavaleiro et al., 2020). Although, in the first instance, BRM was developed to enhance the 
relationship of the captain and pilot in the bridge, however, it evolved and became more embracing and focused 
on the safety and performance of all crew members (O’Connor, 2011). 
After almost a decade of delivering BRM training in many locations around the world, a decision was taken to 
revise and expand the BRM training program. In 2003 the organizations involved in the global delivery of BRM 
training (The Swedish Club and BRM licensees) decided to rebrand the course from Bridge Resource Management 
(BRM) to Maritime Resource Management (MRM), to more accurately reflect the contents and objectives of the 
recently revised training program (Hayward & Lowe, 2010). Indeed, the latest revision of the STCW in 2010 
increased the demands on NTS for officers onboard, which are normally trained as part of Bridge or Engine room 
Resource Management (STCW A‐ II/I, A‐II/2, A‐III/2, A‐III/6), also called MRM (Praetorius et al., 2020). Since 
its origin, the MRM course was designed for deck and engineering officers, maritime pilots and shore-based 
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personnel, having as main objective the development of skills needed to promote safety and responsible behaviour 
in everyday operations, minimising the risk of incidents onboard. 
 
2.3 Briefing and debriefing in the maritime domain 
In BRM, debriefing and feedback is an important and critical step in the evaluation of work performance and 
efficiency during exercises, simulations, and onboard training (Röttger et al., 2016). It is an after-action technique 
which brings the necessary elements for learning through doing. In specific cases, debriefing is considered to be 
the most critical part of the simulation experience (Crookall, 2013). Thus, a thorough debriefing of each simulation 
can allow the recognizing of uncovering instances where contextual, personal, and cultural elements influenced 
worker’s performance (Fjeld & Tvedt, 2020). At the same time, it is also possible to identify the adjustments done 
by crew to achieve the desirable performance, which ultimately refers to the preparedness for outcomes and system 
resilience. Debriefing tools, as an AAR method, are important processes for knowledge gathering from what is 
really happening in work related activities, enabling the identification and management of interactions, skills, and 
abilities. After-action reviews are a principal means for an organization to assimilate difficult feedback about what 
hasn’t worked (Kellen, 2008). 
The debriefing is a post-experience analysis and team reflection of some activities or scenario, where it is possible 
to learn from the experience, allowing an integration between theoretical knowledge and practical experience 
onboard (Sellberg & Lundin, 2018). It is also noticed that debriefs are designed essentially to serve developmental 
purposes rather than evaluative or judgmental purposes, which not only yields more accurate feedback, but fosters 
circumstances that encourages knowledge exchange and perspective taking, maximizing experience learning from 
what really happened (Tannenbaum & Cerasoli, 2013). The learning fostered by debriefing is a part of the cycle 
of continuous improvement in the safety of work activities, providing and recognizing the necessary skills for this. 
As such, every crew member now had not only the right but also the responsibility of speaking whenever they 
considered necessary for safety, having their team leaders encouraging and rewarding this type of behaviour in 
their crew members (Ornato & Peberdy, 2014). 
 
2.3 Resilience and safety in complex workplaces 
Resilience Engineering (RE) defines safety as the ability to succeed under varying conditions, being important 
both understand desired and undesired outcomes (Hollnagel et al., 2011). The ability for these distinct outcomes 
characterizes the resilience and build the everyday performance. Therefore, RE focuses on understanding the entire 
work systems, including the workers and their interaction in teams, considering everyday performance and 
operational adaptability, emphasizing on how safety is achieved (Praetorius et al., 2020). 
Resilience, therefore, concerns the ability to recognize and adapt to handle unanticipated occurrences, demanding 
a dynamic shift in the process, strategies, and coordination. In this sense, it requires a dynamic monitoring of the 
boundaries of a system’s functioning, managing and adjusting the adaptative capacity in face of variation and 
challenges. Resilience is often described with the help of four abilities; the ability to respond, the ability to monitor, 
the ability to learn and the ability to anticipate (Hollnagel et al., 2011). These four cornerstones are essential for a 
system to be able to recognize challenging conditions, respond to them, evaluate the response, and prepare for 
future events. The four abilities are mutually dependent, and each represents one facet of a system’s functioning 
(Praetorius et al., 2020). 

3 MATERIALS AND METHODS 
 
3.1 Resource settings 
The debriefing tools has been developed within the settings of an advanced ship handling course for fourth year 
students in a maritime degree program at Kalmar Maritime Academy. Within this advanced course, BRM is taught 
through a mixture of classroom-based lectures and simulation exercises in a full-mission bridge simulator. The 
simulations comprise approximately 15 hours training in which different tools from the classroom-based education 
are meant to be trained in settings that is as realistic as possible. Nautical Science students and marine engineering 
students are hence trained together in teams. 
Due to the current pandemic, however, the teams do not consist of five, but of two members: one future bridge 
officer and one future engineer. Each exercise ends with a debriefing. Normally the debriefing consists of two 
parts. The teams have their own debriefing in the bridge simulator, which is then followed up by an instructor-led 
debriefing with the whole class. 
 
3.2 Debriefing tool 
The debriefing tool (fig. 2) was developed in an iterative design approach comprising observations and contextual 
interviews with the simulator instructor to ensure the relevance of the developed questions for the student’s 
exercises. Classroom-based lectures were also followed to gain a better understanding of the research settings. The 
tool consists of ten questions that aim to trigger reflection and enable the students to discuss their joint team 
performance during the exercise with the aim to identify potential improvements and lessons to share with their 
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peers. The questions in the tool are inspired by three of the four resilience engineering cornerstones: respond, 
monitor and learn. 

Figure 2. The debriefing tool and its questions. 

Debriefing  
 
Debriefing is carried out by the entire team related with the end of the trip. 
  

 General questions 
o How has the voyage been from the bridge team’s perspective? 
o How has the voyage been from the engine-room team’s perspective? 
o How have we handled different parameters (environment, safety, economy)? 

 
 Assessment of the voyage 

o What has gone well during the voyage? Why? 
o Has anything out of the ordinary happened? 

 If so what and why? 
 

 Potential for improvement 
o Which aspects of our teamwork should we improve?   

 Communication 
 Decision making 
 Cooperation bridge/engine – roles and responsibilities 
 Anything else? 

o Has there been any indication for potential near misses that we should be aware of for 
next time?  

o What examples / experiences can we share with 
 Other crew members / The crew 
 The shipping company? 

 
 
In the development stage, the best practices of the maritime area were employed, associated with the onboard 
experience of a multidisciplinary team, who drafted a preliminary version that served as the core material for all 
the other stages of development. The questions of the debriefing tool, presented in figure 2, were inserted in the 
training system program, so after the finalization of the simulation, the students can access online all the 
requirements from the training, including too, now, the debriefing tool questions. 
 
3.3 Participants and procedure 
About 25 students used the debriefing tool during their training, using it through the simulation system. Then, in 
another moment, five students who used the debriefing tool during their training, participated in the focus group. 
After eight simulation exercises with student-led debriefing had been observed, the developed tool was tested. In 
a classroom-based lecture, the students received a ten minutes long presentation with information about the project, 
the aim of the tool. During the following simulation, the tool was handed out to students at the end of exercises. 
Two members of the research team followed the debriefing of the students and took notes on the student’s use of 
the tool. 
Additionally, contextual non-structured interviews were conducted with the instructors, aiming comprehend the 
learning dynamics of simulations, contextualized in the concepts adopted by the research. Some of these instructors 
also participated in the development and validation stages, which was constructive for the discussions fostered by 
the interview. The insights from this part were noted for further analysis. 
 
3.4 Focus group evaluation 
The focus group enables study the ways in which individuals collectively make sense of a phenomenon and build 
meanings around it. It reflects the process through which meaning is constructed in everyday life and to that extent 
can be regarded as more naturalistic (Bryman, 2016). In this sense, the debriefing tool utilization was evaluated 
with the help of a focus group with five students. The focus group took one hour. The following three questions 
were used to evaluate the tool: 
Question 1: Based on your experience, what is the role of debriefing onboard? 
Question 2: How has this Debriefing Tool affected your debriefing? 
Question 3: If you got to design a Debriefing Tool, what items/questions would you have in it? 
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The question 1 aimed to perceive the role of the onboard debriefing from student’s perspective. The question 2 
sought to evidence how the Debriefing Tool was used to perform the debriefing. The question 3 aimed to collect 
student’s opinion and suggestion regarding the tool. 
The study of the focus group was developed in a dedicated room, where the students were led by two facilitators. 
Before the start of the activities, a Power Point© slides was presented, explaining the purpose of the focus group, 
the recording of the session, and explaining about their voluntary participation. At any time, they could give up 
their participation, without the need for justification. A consent form, with this information and the contact details 
of the research group, was provided to the students, and stored after their agreement and signature. All five students 
agreed to the terms and signed the document. Shortly thereafter, the recording started, and the discussion was 
mediated by the facilitators, having 10 minutes for question 1, 20 minutes for question 2 and 20 minutes for 
question 3. During this discussion, the facilitators also took several notes. Some final remarks were done after the 
end of the discussion in question 3, closing the activities with the acknowledgement of the student’s participation. 

4 RESULTS 
The discussion in question 1 arose points regarding onboard specific competencies and a blaming culture when 
reporting fails or near misses. Competences such as communication, teamwork and decision-making were placed 
as important for their performance in the work. They highlighted the importance of the debriefing for learning 
from near misses as much as exceptional performance, bringing some new perspectives from both. Also was 
discussed that not all personal see the same importance in the debriefing, which can be repetitive and have not 
enough time to be adequately done. At a certain point, it was argued that debriefing is very important for activities 
that involve high risks at sea, such as the transfer of dangerous or flammable products from and between tankers 
and other ships, allowing a better understanding of the risks and the anticipation of critical situations. 
The question 2 started a discussion on how a debriefing tool can improve the debriefing itself. They argued that it 
is possible, because the tool helps to challenge co-workers and enables a guided discussion in the team, and perhaps 
a deep conversation regarding something important, although most of the time there will be not enough time for 
this. They affirmed that in real world scenarios, this debriefing tool will certainly improve worker’s competences, 
however if having the appropriate time for that. Moreover, they discussed that is necessary to have a balance in 
the debriefing: not so repetitive, and not being rare, once that a debriefing performed using a debriefing tool will 
improve competences in a regular basis. Indeed, they also argued that a debriefing is necessary in all situations, 
not only when something bad, or too good, happens, because when not unusual happens, different perceptions give 
new perspectives for others, helping the crew to be ready for different work demands. Lastly, the debriefing should 
be performed in work hours, not out of the shift or in rest time. 
In the discussion of question 3, they argued that a debriefing tool should be easy and simple to follow, like a small 
guideline, a short template, allowing a consistency feedback, helping to understand the work and communicate 
well. They pointed that a debriefing tool should have as less as possible question, being interesting, short and not 
too much, basically formed by three main sections: 1) What did good? 2) What did not so good? 3) How to improve 
from both of that? Also, once more, the discussion regarding the balance and time arouse, together with the 
onboard blaming culture. They were emphatic in saying that the blaming culture onboard do not help to have an 
effective debriefing, blocking the learning from mistakes and daily routine once the crew is afraid to report. To 
solve this, they pointed that maybe a “Debriefing box” could be useful, where crew members could deposit near 
misses and their mistakes without being exposed of blame and its consequences. In the end of the discussion, the 
students affirmed that a debriefing tool helps to do a better debriefing and evolve at work. 

5 DISCUSSION 
The debriefing tool was performed by students based on their training in a maritime simulator centre at a university 
which has educational programs dedicated for MET. These particular students are part of the bridge and engine 
team officer’s training program. The aim of this focus group was to encourage them to discuss about their 
debriefing and have insights of how this tool and performance can be continuously improved. Indeed, simulator 
trainings allow students to understand and analyse several work scenarios, improving performance in similar 
situations in the future (Wahl et al., 2020). This understanding of how the work happens, and the learning from 
this, was pointed out by the students in question 1 and 2 discussions, when they highlighted the importance of 
learning from near misses as much as exceptional performance. The active reflection during debriefing and that 
sharing of experiences are important learning process (Sellberg & Wiig, 2020), allowed by the utilization of this 
debriefing tool. 
The learning promoted by the debriefing tool is the fundamental goal of simulator trainings, such as BRM. Also, 
learning is one of the resilience engineering cornerstones and is regarded as crucial for resilient performance (Wahl 
et al., 2020). In this sense, some studies place system resilience capacities are intrinsic related with activities or 
skills of sharpend operators, such as deck officers, which can be enhanced by planning or training (Bergström et 
al., 2015). In the question 2, the students pointed that a debriefing, applied after work activities independently of 
its nature, can allow different perceptions and discussions, helping the crew to be ready for different onboard 
demands. This ability to respond for different demands is another resilience engineering cornerstone, which allows 
the response for expected and non-expected changes, enhancing onboard crew performance by enabling their 
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experience learned (Hollnagel et al., 2011). In this context, resilience is achieved by understanding and managing 
the work variabilities that can be learn from debriefing, rather than by constraining it (Wahl et al., 2020). 
However, the blaming culture when reporting fails and near misses, evidenced by the students in question 1 and 
3, instead of enhance performance, can result in the opposite, constraining the learning and the ability to respond. 
In fact, the learning from errors in training simulation, without blaming, can allow positive outcomes for the entire 
class (Sellberg, 2018). As pointed by the students, this culture jeopardizes the debriefing, blocking the learning 
from mistakes and daily routine once there is a fear to report. In this sense, it is important to mention that under 
the resilience engineering concepts, the no-blame culture allows a systematic organizational learning, especially 
in the sharpend activities (Gattola et al., 2018). An onboard culture where the learning from the work comes from 
desired and undesired outcomes, not only helps to improve performance, but also build trust among crew members. 
Besides, other worker’s competences were discussed in the focus group, stimulated by the debriefing. 
In all discussions from question 1 to 3, some competences were mentioned as important for their performance in 
their onboard activities. In the question 1, communication, teamwork and decision-making arose as examples of 
these competences, being also known as NTS. The knowledge and application of NTS is currently inserted in the 
BRM training, where can be developed by simulations, debriefings etc (Hontvedt, 2015). The debriefing tool of 
this research is a way of development of these competences, pointed by the students as an adequate tool to assess 
the risks at sea, such as the transfer of dangerous or flammable products, allowing the anticipation of critical 
situations. The ability to anticipate is also another resilience engineering cornerstone, which enables a potential of 
preparation for future events, threats and opportunities (Hollnagel et al., 2011). The communication, discussed by 
the students in all three questions, is one of these NTS that can be continuously improved during the utilization of 
a debriefing tool, and should flow in a simple, clear and precise way (Fjeld & Tvedt, 2020). 

6 CONCLUSIONS 
This study analysed the utilization of a debriefing tool in simulator-based training classes and in a focus group, 
based on the resource management training approaches and the resilience engineering cornerstone concepts. Some 
individual competences, known as non-technical skills, are relevant for a safe onboard work and can be developed 
by a debriefing tool. There are some limitations in performance a debriefing, being the onboard blaming culture 
the responsible for the fear to report, blocking the learning from mistakes and daily routine. Despite the constrains, 
the debriefing tool was evidenced and ratified by the focus group as an adequate tool to learn and evolve in the 
work, acquiring knowledge and experience from work activities independently of its nature. This tool encourages 
a discussion regarding near misses and what happened of good, letting an open channel for feedbacks. Thus, it is 
possible to have a continuously learning from debriefing, allowing students to understand the work scenario, 
having insights, and acquiring experience which will improve their performance and prepare them for work 
situations in the future. 
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