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Abstract 

In this article, we present a generic model for social and cognitive skills that can be used in work and (simulation-
based) education in healthcare. We combined existing non-technical skills tools into a tool that we call SCOPE. 
SCOPE is a model that comprises the three social categories of “teamwork”, “leading”, and “task management” 
as well as the two cognitive categories of “situation awareness” and “decision making”. Each category comprises 
between three and six elements. We formulated guiding questions for each category in an attempt to emphasize 
its core meaning. We developed a dynamic graphical representation of the categories that emphasize the constant 
changes in the relative importance of the categories over the course of a clinical or educational situation. Anecdotal 
evidence supports the value of the model for aligning language around social and cognitive skills across specialties 
and professions.
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Introduction
The day had taken a lot of preparation and required a sig-
nificant commitment from those delivering and partici-
pating in the event. Everyone was quite excited about this 
inter-professional development day. It was designed for 
personnel in the operating theatres of a large acute care 

hospital. There was obvious institutional buy-in. Except 
for those taking care of the most urgent cases, all were 
present: anaesthesiologists, scrub nurses, surgeons, and 
anesthesia nurses. Each of the professional groups—
proud of their healthcare expertise, as well as their focus 
on patient safety and “human factors issues”—had their 
own tool to describe “non-technical skills”. We had placed 
all those tools as posters around the debriefing room. We 
finished the first simulation scenario. Technically it went 
off without a hitch. The room was buzzing when we got 
back to the debriefing room.

Then, the trouble started….
People were talking about teamwork but using different 

language. One debriefer asked a question to an anesthe-
tist that just did not land—she clearly was not sure what 
the debriefer was talking about. You could see people in 
the room scanning the posters, trying to find their famil-
iar framework. One scrub nurse asked: “What do you 
mean with leadership here? It is not in our tool?”. “Ah”, 
an anesthesia nurse supplemented, “what you discuss is 
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in N-ANTS, but under task management, not leadership. 
Hm? Which one is right?”. The facilitators looked at each 
other, took a deep breath, and began to try to sort things, 
gesticulating towards different corners of the room at dif-
ferent posters with different tools.

The discussion of non-technical skills (NTS), com-
prising decision-making, situation awareness, team-
work, task-management, and leadership is important for 
patient safety, the quality of care, and the well-being of 
healthcare professionals [1–3]. Different professions and 
disciplines have therefore developed taxonomies that 
should guide the design and conduct of simulation ses-
sions and debriefing sessions [4–10]. The ones that we 
discuss here all have several overarching categories, more 
detailed elements, and numerous positive and negative 
behavioral markers. The individual tools were tailored 
for specific professions in specific disciplines and there-
fore look very similar but are different on a detailed level. 
Table 1 provides an overview of the categories of the four 
tools used in Denmark. Notably, NTS tools typically do 
not include communication as a category or element, as 
they are thought to tie all the different categories and ele-
ments together (the Danish tools for surgeons [4] and 
scrub nurses [5] are exceptions here). Typically, these 
tools are used to discuss (and sometimes assess) non-
technical skills for learning and/or research purposes.

Improving social and cognitive skills in healthcare is 
critical but it is difficult to work towards becoming better 
if teams are not speaking the same teamwork language. 
At our simulation center, we found that teams from dif-
ferent clinical backgrounds bring with them different ver-
naculars related to these skills. This can lead to superficial 
discussions, lack of clarity and precision, and at worst 
misunderstanding and conflict. These subtle differences 
are rooted in historical differences and the rapid, at times 
diverging, application of team science in healthcare. A 
common language is the first step in getting teams “on 
the same page” in the quest for better teamwork.

Based on the problems experienced during multi-pro-
fessional group training sketched in the vignette above, 
we have developed a generic tool, SCOPE, from exist-
ing approaches at the Copenhagen Academy for Medical 

Education and Simulation (CAMES). CAMES is a large, 
multi-professional simulation center with two locations. 
The location in which this study took place employed 
approximately 35 staff members, who provided the 
infrastructure, and approximately 110 healthcare pro-
fessionals, who taught a variety of courses. Most of the 
approximately 12,000 participants per year are post-
graduate professionals, working in different acute care 
settings.

SCOPE accommodates a shift in focus from analyzing 
the right or wrong of actions towards applying simulation 
for shared exploration, reflection, and learning across 
professions and disciplines and across a range of clini-
cal situations [11, 12]. The tool is intended for educators, 
who design and conduct teaching sessions with and with-
out simulation that aims to help learners understand and 
apply social and cognitive skills in their work context. It 
can also be used by clinicians who want to self-reflect 
about their work, or, together with others, debrief clini-
cal cases. As researchers, we believe that we can contrib-
ute to understanding the dynamic complexity of the skills 
involved. In Table 3, we provide concrete ideas on how to 
use SCOPE.

For decades, various approaches have been used to 
optimize the role that human beings play in healthcare 
[1, 13–15]. They play a role in terms of concrete prob-
lem-solving in the here and now and in contributing to 
organizational development in the longer run and involv-
ing larger organizational units. This optimization can 
be interventive (e.g., by training) and/or analytic (e.g., 
by improving methods of needs analysis). Two different 
approaches to describing the role that humans play in 
healthcare have been especially prominent.

David Gaba and colleagues introduced ideas from avia-
tion into healthcare under the label of crisis resource 
management, which evolved into crew resource man-
agement. Today this approach comprises 15 heuristic 
sentences that should help clinicians function well in the 
“complex and ill-structured real world” of clinical care [1, 
16, 17].

Rhona Flin and colleagues introduced the term “non-
technical skills” (NTS) as a heading that summarizes 

Table 1 Overview of the categories in the Danish non-technical skills tools. Note that we translated the Danish words back to English 
for the purpose of this publication

NOTSSdk [4] ANTSdk [10] N-ANTS [6] SPLINTSdk [5]

Situation awareness Situation awareness Situation awareness Situation awareness

Decision making Decision making Decision making

Communication and teamwork Teamwork Teamwork Communication and teamwork

Leadership Leadership Task management Task management
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social skills such as teamwork, task management, and 
leadership as well as cognitive skills such as situation 
awareness and decision making [18–20]. Today there 
are a range of tools, so-called “behavioral marker sys-
tems” [7], available that were designed for different pro-
fessions and specialties, for individuals and teams [8, 19, 
21–26]. Several NTS tools were localized to, for example, 
the Danish context, including anaesthesiologists [27], 
anesthesia nurses [6], surgeons [4], and scrub nurses [5]. 
There are also approaches for developing new tools from 
scratch [28] and tools that were developed in different 
traditions [29].

We did consider the use of more generic frameworks, 
such as the principles of crew resource management [1, 
30]. We decided to base our work on the NTS tools. First 
of all, we value the systematic build of the NTS tools with 
their set-up into categories and elements. Second, we 
also spent much time training our staff in the use of these 
tools. Finally, the tools are implemented in some of the 
official assessment processes for different professions in 
Denmark.

The challenges in practice
Even though the tools look very similar, they differ at 
both the category and element levels. This is a natu-
ral consequence of their development process, involv-
ing clinicians and researchers who strove to make the 
tool reflect the social and cognitive skills needed in 
the respective clinical realities as best as possible. This 
resulted in tools that introduced a specific language to 
describe the social and cognitive skills in different set-
tings. One might say that each tool represents a differ-
ent dialect of an NTS language. While categories and 
elements can typically be understood and applied across 
professions and disciplines, the behavioral markers are 
typically target group-specific and not necessarily under-
stood across disciplines.

The challenges described below are a result of informal 
observations within our internal faculty development 
program and reflective conversations. Three challenges 
became clear:

Whenever we were running multidisciplinary courses, 
scenarios, and debriefings were disturbed by the different 
dialects and the need to clarify the different terms. Facili-
tators either needed to spend some (often not planned) 
time during debriefing to sort things out, or they could, 
more or less, ignore the differences, contributing to the 
impression that the terms used are kind of arbitrary—
“soft stuff”. This created obstacles in time management 
and/or educational alignment.

During debriefings, the use of the terms remained 
somewhat superficial. Facilitators and learners would 
say the “right” words but would often not go deeper than 

that. Words were said but would not always be related to 
a deep conceptual understanding. This again emphasized 
a certain feeling of arbitrariness and, to some extent frus-
tration on the side of the facilitators.

As each tool is graphically designed as a table, there 
seemed to be a natural tendency to start with the cate-
gory mentioned at the top and to make one’s way down 
during the debriefing discussion, which is not necessar-
ily the best way to achieve the intended learning objec-
tives. The sequence in the tool might not reflect the best 
sequence of discussion for a specific scenario. Given the 
complex nature of the events in a regular simulation sce-
nario, there is always too little time for too many inter-
esting discussions and fixed sequences might lead to 
spending time on issues that might not be the top priority 
for a scenario.

These challenges initiated an internal development 
project at CAMES. The aim of our project was to create a 
generic tool that should be easy to understand, that could 
be applied by different professions and disciplines and 
that could be presented graphically in a way to support 
users in building a more flexible concept of the terms 
used.

The method and the results
We created a core working group with seven of our 
multi-professional course leaders and facilitators and a 
reference group consisting of 10 course leaders. All par-
ticipants had several years of experience in simulation-
based teaching that also included NTS elements. The 
core group did the main part of the development, involv-
ing the members of the reference group three times in 
the development process to obtain their feedback and to 
increase the likelihood of them being willing to imple-
ment it in their courses.

The first step in the process in the core group was to 
discuss existing NTS tools in English and Danish, for 
example, ANTS-dk [10], ANTS [26], NOTSS-dk [4], 
NOTSS [9], and SPLINTS-dk [5]. After the initial discus-
sions, we agreed to work with the Danish versions only 
because we considered that they would overlap suffi-
ciently with the English versions. The tools were printed 
and the elements of the different tools from the paper 
copies were cut out and sorted according to similarity 
in meaning. Some were identical across tools, and some 
were almost identical but different in wording. Over the 
course of four working meetings, we revisited the result-
ing tool in an iterative process. During the meetings we 
worked with the paper cut-outs and sorted them accord-
ing to our understanding of semantic similarity, all the 
while discussing why we would place an element in which 
category. During those meetings, we shifted between 
working in the plenum and working in small groups of 
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two to four participants. When differences in interpreta-
tions arose, and after referring to the literature that was 
the basis for the original tools, pedagogical concerns 
were often prioritized over theoretical/scientific preci-
sion. This process took approximately nine months. In 
the end, we agreed with version presented in Table 2.

We tried to boil down the essence of each category 
and element. We were inspired by Hannibal Lecter’s 
question to Clarice Starling in the movie “Silence of the 
Lambs”, asking her with reference to Marcus Aurelius: 
“For any particular thing ask: What is it in itself? What 
is its nature?” [31]. Even though concepts are always held 
by humans and therefore their nature will be interper-
sonally different and change over time, we thought this 
to be a valuable guiding idea. A helpful move in trying to 
capture the essence of categories was to formulate sim-
ple questions for each of them that evoked their “nature”. 
After repeated discussions, we developed the questions 
in Table 1. “Translating” the abstract terms from earlier 
tools into these straightforward questions also addressed 
the challenge mentioned above that the language associ-
ated with social and cognitive skills is often not part of 
the everyday terminology of most clinicians.

We discussed the need to represent the dynamic nature 
of how all the categories and elements involved may be 
relevant in any given and constantly changing situation. 
For example, when a healthcare team is in the process 
of diagnosing a patient, the cognitive elements may call 
for analytical attention. When implementing a decision 
about a treatment in a team the social elements in the 
model may be more relevant to reflect on. When looking 
closely at situations through these categories, we see how 
the ‘cognitive’ process of diagnosis may be highly affected 
by expressions of elements in the social category of 
leadership or teamwork. For example, when a hierarchy 
between healthcare professionals gets in the way of col-
lecting information because one does not dare to ask the 
other. The unfolding of social elements, such as task man-
agement, may be affected by elements of the cognitive 
skills, if for example many tasks are carried out without 
reassessing decisions at intervals. In fact, the distinction 
between social and cognitive categories and elements is 
for analytical and educational purposes only. In practice, 
they are deeply intertwined [32–34]. SCOPE has inher-
ited a distinction between social and cognitive skills. This 
distinction enriches analyses and discussions, but skills 

Table 2 Overview of categories and elements in SCOPE

The social categories are “leading”, “teamwork”, and “task management”. The cognitive categories are “situation awareness” and “decision making”
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from different categories are often carried out simultane-
ously within the individual or within a team. Therefore, 
it seems infeasible in practice to, for example, talk about 
decision making without situational awareness, team-
work without task management, or situation awareness 
without considering other people involved into account. 
Our language, and the categories we apply to order our 
understanding, are limited and our concepts should not 
be taken for truths as such. This acknowledgement of 
SCOPE being a set of constructs or a very particular set 
of glasses through which to see situations unfold is some-
thing we also try to convey to the users of SCOPE. Any 
healthcare situation is so much richer than any one ana-
lytical framework can contain. However, we believe that 
SCOPE can help improve education and clinical work in 
healthcare.

Describing this dynamic relationship between the cat-
egories and elements themselves and the relationship 
between the categories and elements and the care situa-
tion was influenced by a workshop we ran at the Interna-
tional Meeting on Simulation in Healthcare (IMSH) and 
at the Annual Conference of the Society in Europe for 
Simulation Applied to Medicine (SESAM) in 2022. The 
workshop was inspired by organizational constellations 
[35], which we turned into “conceptual constellations”.

The dynamic interplay of the elements is mirrored in 
an animated presentation of the SCOPE categories and 
guiding questions. As an alternative to presenting catego-
ries in a table, we developed an animation with categories 

changing size, moving from periphery to center, and 
merging with other categories to make the point that all 
situations may call for all categories, but their importance 
may change, and they may be difficult to separate analyti-
cally from each other. Figure 1 shows the starting point of 
the animation, and the full animation can be seen in the 
appendix (based on the feedback we received thus far, we 
highly recommend seeing it).

The name of the tool, SCOPE, describes the social 
(leading, task management, teamwork) and cognitive (sit-
uation awareness, decision making) skills (see Table  2). 
We do emphasize that, in our understanding such skills 
can be trained and improved and that they are not only a 
matter of talent, disposition, or personality.

This label, SCOPE, reflects our stance in the debate 
about terminology for the so-called “non-technical skills” 
[36, 37]. We find the term “non-technical skills” unhelp-
ful, because it implies a dichotomous, and perhaps even 
hierarchical, distinction between a wide variety of skills 
and competencies that we know to be deeply entangled 
in safe practice [37].

Discussion and reflection
We developed a generic tool to address social and cog-
nitive skills in healthcare simulation and healthcare. 
SCOPE comprises five categories and 19 elements that 
are generic and can be used across professions, disci-
plines, care settings, and other contexts.

Fig. 1 Starting constellation of the SCOPE animation. The full animation can be seen in the online appendix, and we recommend seeing it. The 
bubbles of the different categories have different sizes to illustrate that their relative importance in each situation can vary
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With regard to the challenge of working with several 
different tools on the same team, we acknowledge that 
there can be good reasons to make any tool very specific 
to professions and specialties. One important reason 
could be the need for a tool on which to base a formative 
or summative assessment of an individual´s social and 
cognitive skills. The process of developing such tools will 
be very valuable for the groups involved in the work—
one needs to discuss and to some extent agree on how 
to read, interpret, and use the words contained. Those 
involved in these discussions will form certain concepts 
around the words, and thus reach a consensus of what 
they mean that can be shared by at least some for some 
time. This might be one of the good reasons for devel-
oping new tools, as for example, a recent project that 
started afresh to identify how NTS would be relevant for 
describing the competencies and competency levels of 
medical students [28]. Developing new and more specific 
tools, however, may also lead to the disadvantage of not 
being able to speak a common language across profes-
sions and education levels as discussed in the introduc-
tion. Murphy and colleagues emphasize how much words 
matter, and therefore the reflection about what we mean, 
when we develop constructs such as SCOPE is impor-
tant [38]. Without knowing how far or not a consensus 
is reached across persons and time it is still important 
for the analysis of safe, effective, and efficient healthcare 
and the well-being of healthcare professionals as well as 
in healthcare education to have a shared framework or a 
tool to refer to. Words also have power and signify and 
transport power structures, which is another reason why 
we should reflect on how we use them [39].

In our view, the SCOPE categories and elements are 
sufficiently generic to be applied to basically any situation 
in which human beings interact with each other, with 
technologies, and with organizations. This would include 
clinical situations but also different types of simulation-
based scenarios, including those that revolve around 
dilemmas and challenges for which there are no algorith-
mic approaches. Generic does not necessarily, however, 
mean nonspecific. Whereas categories and elements may 
be left unchanged, we strongly encourage teams to dis-
cuss markers and tailor them to specific situations and 
contexts that may involve several different professions or 
distributed teams. The process of discussing markers and 
perhaps formulating positive and negative examples will, 
we expect, heighten a shared awareness of what social 
and cognitive skills are for them in their specific working 
situations.

We have started applying the SCOPE tool in our sim-
ulation center when analyzing simulations and in our 
ongoing faculty development. The use of everyday ques-
tions has already received positive feedback from our 

simulation educators and course participants from the 
clinic. Currently, we do, however, not have any data about 
whether SCOPE and its setup actually help to address 
and understand the underlying concepts in more detail. 
This could be the focus of empirical investigations.

With regard to presenting the categories as an anima-
tion, we try to convey how the relevance and prominence 
of categories and elements as analytical lenses may shift. 
Categories and elements are lenses that can be useful for 
identifying certain aspects of a case at a certain point in 
time. They do not express “truths” but are tools to think, 
discuss, explain, to make sense of. There can be inter-
personal consensus about how categories and elements 
apply to a case when used in relation to a case with spe-
cific questions in mind. In addition, this graphic repre-
sentation of SCOPE dynamically captures the reality of 
how actual teaching and clinical situations unfold.

When we presented our new tool to our colleagues in 
different formats, one of the questions that we got early 
on was: where are the emotions? We very much agree 
that recognizing one’s own emotions and those of oth-
ers makes it easier to manage them and to recognize that 
they influence our cognition and actions [32, 40–42]. 
However, with the resources that we had available, we 
could not accommodate integrating research about emo-
tion, cognition, and (team)action into the SCOPE tool.

Indeed, the SCOPE tool does not explicitly include 
emotional competencies, just as it does not refer to the 
so-called technical abilities that are also always at play in 
simulations and working situations; rather, the fact that 
they are not explicitly mentioned does not prevent, of 
course, that they are drawn into individual and shared 
reflections on the same situations. At times the question 
“How did you feel in this situation?” might be enough. At 
times it might be valuable to supplement it with “What 
did trigger your emotions?” and/or “What were the 
effects of your emotions? On you? On the team? For the 
patient?”

We would like to acknowledge that “situational aware-
ness” in particular was critiqued as a problematic con-
struct, as it is almost always to be “assessed” only after 
the fact and therefore easily subject to counterfactual 
thinking and hindsight bias and might be used to judge 
people [43–49]. We kept it in this revision of SCOPE, as 
the term is established, and our process was not designed 
to address the conceptual foundation of the existing tools 
from which we combined SCOPE.

Anticipated effects—towards a research agenda 
about SCOPE
When working with SCOPE, we anticipate that course 
participants and clinicians will use the concepts con-
tained in a more harmonized way. We hope that some of 
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the problems that we described in our starting vignette 
can be solved: it is only one poster to put up in the 
debriefing room, people will know where to look, and 
participants will (likely) know that leadership is con-
tained in the framework for all. However, just having 
a taxonomy does not mean that people use it, interpret 
it in similar ways, or apply it to their learning and work 
in healthcare. Therefore, it will be important to develop 
effective ways to teach it in different contexts and to dif-
ferent people. The idea of bingo can be applied to help 
participants improve their understanding of the words, 
where they apply them to different movie snippets [50]. 
Another exercise, we developed is called “hand-it-on” 
which requires participants to actively apply SCOPE ele-
ments, while they stand in a circle and pass on different 
objects to each other according to specified rules [51].

We would expect similar effects when SCOPE is used 
in clinical practice. In addition, we anticipate positive 
effects on group dynamics between professions and 
disciplines as all involved would refer to the same tool. 
SCOPE’s set-up on the other hand will allow it to balance 
its generic value on the level of categories and elements 
with the possibility of discussing positive and negative 
behavioral markers. Our experience with the develop-
ment of SCOPE showed us that these discussions have 
great value for the understanding of those involved. 
Additionally, seeing our SCOPE animation together 
seems to provide much intuitive sense of the dynamic 
nature of SCOPE.

For research, we hope to stimulate studies that inves-
tigate the concrete connotations that different people 
in different contexts form about the words contained. 
“Teamwork”, “task management”, etc., look different 
depending on who uses these words in what contexts. 
We argue that we need an improved understanding of 

those differences to understand where they make a dif-
ference [52]. We also hope that our animation can trigger 
new ways of thinking about how to assess SCOPE-related 
skills over time and in relation to other constructs.

About the implementation
In our center, we have conducted several workshops with 
our course leaders about how to implement the new tool 
in the courses. The core group was available to discuss 
with course leaders how to implement SCOPE in exist-
ing scenarios and debriefings. A new model has several 
implications, as a substantial number of faculty mem-
bers need to be retrained, and teaching materials need 
to be reworked. At this point, it is too early to assess the 
effects, but initial impressions are positive. SCOPE has 
been presented to clinicians, who appreciate that the tool 
is generic and can be applied in interdisciplinary teams. 
They also appreciate our reworking of the terminology 
from abstract labels of categories to every day guiding 
questions. Nevertheless, it remains a challenge to con-
nect SCOPE terms to clinical tasks—this is where the 
real work is. We hope that we can stimulate you to work 
with SCOPE in different settings to explore its value and 
limitations, as well as the conditions under which it can 
play those out. Table 3 provides exemplary ideas on how 
to work with SCOPE in practice. We base these sugges-
tions on the phases of simulation use. The phases could 
occur in a teaching, as well as in a research context. The 
aim and objectives would influence the concrete actions 
in the teaching context. The research question would 
provide guidance in a research setting.

Without having performed systematic studies, we 
believe that SCOPE contributed to alleviating some of the 
challenges that we described in the “challenges in prac-
tice” section. It seems that the words contained in SCOPE 

Table 3 Ideas for working with SCOPE in and beyond simulation-based practices

Scenario design Design scenarios in a way that they have the best chances to provide learning opportunities around SCOPE (e.g., distribute the qual-
ifications that are needed to solve the case to different, instructed role players; place information that points to different differential 
diagnoses into the scenario)
Ask role players in the scenario to significantly change their behavior and attitude following a certain event (e.g., the leader, who 
suddenly gets a blackout; the patient who outright rejects a treatment option now that was agreed upon before)

Scenario conduct Adjust the challenges in the scenario so that there is more material for the debriefing (e.g., ask the simulated patient to ask for “other 
potential problems”, if the team is in danger of fixating on a wrong differential diagnosis).
Stimulate (e.g., with a phone call) to use a SCOPE element that might be especially helpful in the current situation (e.g., is there 
anybody in your team, who could help with the challenge that you are dealing with?)

Debriefing Analyze the “essence” of good solutions and problems during the scenario with the questions provided
Analyze the dynamic changes over the course of the scenario for categories or elements, using timeline drawings or the concept 
constellations as described above.
Analyse where categories and elements “merged” and then “separated” again—how and in what way did they influence each other? 
How long did that influence last?

Non-simulation 
teaching sessions

Provide the categories and elements to the learners and ask them to develop positive and negative behavioral markers for the ele-
ments from their own work context
Use the idea of the dynamic SCOPE bubbles to work with a concept constellation as described above
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are used more and with a greater degree of understand-
ing between different participants and educators.

Where to from here?
We hope that SCOPE can help educators to design and 
implement even more effective teaching sessions. Based 
on the feedback in our presentations and the review 
process for this article, especially the animation can 
help learners obtain insights into the complex nature of 
social and cognitive skills that are difficult to generate 
otherwise.

Additionally, SCOPE might help clinicians reflect on 
their own practices and those of their colleagues. The 
focus points in the debriefing section can guide the use of 
the tool in this regard.

For the research community, we hope that we can 
address the dynamic nature and complexity of the issues 
that we are dealing with when talking about social and 
cognitive skills. Any summarizing measurement would 
need to find ways to somehow integrate the dynamic 
changes over time and would also need to account for 
the mutual influences of the concepts involved. Another 
question would be whether the social and cognitive skills 
should be treated on an individual or team-based level.

Conclusion
We presented a generic tool for social (leading, task man-
agement, teamwork) and cognitive (situation awareness, 
decision making), SCOPE. SCOPE combines existing 
NTS tools, and is constructed to be applicable not only 
in different educational and healthcare contexts for indi-
viduals but also in mono- and multi-professional teams. 
SCOPE is organized around common-sense questions 
that should help users to more quickly form a conceptual 
understanding of the words used. An animated presenta-
tion of the categories in SCOPE emphasizes the dynamic 
nature of social and cognitive skills and how they may 
relate to each other and to educational and clinical 
situations.

Abbreviations
ANTS  Anaesthesia non-technical skills system
ANTS-dk  Danish anesthesia non-technical system
CAMES  Copenhagen Academy for Medical Education and Simulation
IMSH  International Meeting on Simulation in Healthcare
NOTSS  Non-technical skills for surgeons
NOTSS-dk  Danish non-technical skills for surgeons
NTS  Non-technical skills
SCOPE  Social and cognitive skills taxonomy
SESAM  Society for Simulation in Europe
SPLINTS  Non-technical skills of the scrub practitioner
SPLINTS-dk  Non-technical skills of the scrub practitioner in Denmark

Acknowledgements
We would like to acknowledge the role of our colleagues in CAMES, who con-
tributed so much to SCOPE with their active discussions and ideas. We thank 
or colleague Anne-Mette Helsø for the inspiration for the opening vignette.

Footnotes
Not applicable.

Authors’ contributions
All authors were involved in the process of creating SCOPE and made sub-
stantial contributions to the conceptualization and review of the paper. All the 
authors have read and approved the final manuscript.

Authors’ information
Peter Dieckmann is a work and organizational psychologist and senior sci-
entist with the Copenhagen Academy for Medical Education and Simulation 
(CAMES); Professor with the University in Stavanger, Norway; and Associate 
Professor with the University in Copenhagen, Denmark PD is interested in 
patient safety, experiential learning, and the well-being of healthcare.
Birgitte Bruun is an anthropologist and senior researcher at CAMES. BB is 
interested in the individual, relational, material, and organizational aspects of 
learning.
Anna Sofie Mundt is registered nurse and course director at CAMES. ASM has 
been particularly interested in team training and non-technical skills in the 
operation room.
Ragnhild Holgaard is a cognitive psychologist and course consultant at The 
Secretariat for Further Medical Education East. RH is interested in the transfer 
and attainment of expertise and works with development of and research in 
medical education.
Doris Østergaard is an MD and Professor in Medical Education and Simulation 
at the University of Copenhagen. DD is interested in medical education and 
patient safety. 

Funding
Open access funding provided by Copenhagen University

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not Applicable.

Consent for publication
Not applicable.

Competing interests
Dieckmann is editorial board member of Advances in Simulation and Co-Edi-
tor of a collection of papers on equity, diversity, inclusivity and accessibility in 
Advances in Simulation. He is in the leadership of the EuSim group, a network 
providing faculty development programmes. Bruun, Holgaard, Mundt, and 
Østergaard have nothing to declare.

Received: 31 January 2024   Accepted: 25 June 2024

References
 1. Oberfrank SM, Rall M, Dieckmann P, Kolbe M, Gaba DM. Avoiding patient 

harm in anesthesia: human performance and patient safety. Philadelphia: 
Miller’s Anaesthesia. Elsevier; 2020. p. 105-78.

 2. Fli RH. Sitting in the hot seat : leaders and teams for critical incident 
management. Chichester England. New York: Wiley J; 1996. p. 258 xii.

 3. Wears RL, Hollnagel E, Braithwaite J. The resilience of everyday clinical 
work. Farnham, Surrey. Burlington, VT: Ashgate; 2015. p. 295 xxix.

 4. Spanager L, Lyk-Jensen HT, Dieckmann P, Wettergren A, Rosenberg J, 
Ostergaard D. Customization of a tool to assess Danish surgeons´ non-
technical skills in the operating room. Dan Med J. 2012;59(11):A4526.

 5. Mundt S, Spanager L, Lyk-Jensen HT, Østergaard D. Adaptation of a Tool 
to Assess Nontechnical Skills of Scrub Practitioners in Denmark. J Perioper 
Pract. 2017;27:180–6.



Page 9 of 9Dieckmann et al. Advances in Simulation            (2024) 9:28  

 6. Lyk-Jensen HT, Jepsen RM, Spanager L, Dieckmann P, Østergaard D. 
Assessing Nurse Anaesthetists’ Non-Technical Skills in the operating 
room. Acta Anaesthesiol Scand. 2014;58(7):794–801.

 7. Jepsen RMHG, Østergaard D, Dieckmann P. Development of instruments 
for assessment of individuals’ and teams’ non-technical skills in health-
care: a critical review. Cognit Technol Work. 2015;17(1):63–77.

 8. Hull L, Arora S, Kassab E, Kneebone R, Sevdalis N. Observational Team-
work Assessment for Surgery: Content Validation and Tool Refinement. J 
Am Coll Surg. 2011;212(2):234-43.e5.

 9. Yule S, Flin R, Maran N, Rowley D, Youngson G, Paterson-Brown S. Sur-
geons’ non-technical skills in the operating room: reliability testing of the 
NOTSS behavior rating system. World J Surg. 2008;32(4):548–56.

 10. Jepsen RM, Spanager L, Lyk-Jensen HT, Dieckmann P, Østergaard D. Cus-
tomisation of an instrument to assess anaesthesiologists’ non-technical 
skills. Int J Med Educ. 2015;6:17–25.

 11 Clarke SO, Ilgen JS, Regehr G. Fostering Adaptive Expertise Through Simu-
lation. Acad Med. 2023;98(9):994–1001.

 12. Glavin RJ. Skills, training, and education. Simulation in Healthcare. 
2011;6(1):4–7.

 13. Cooper JB, Newbower RS, Long CD, McPeek B. Preventable anesthesia 
mishaps: a study of human factors. Anesthesiology. 1978;49(6):399–406.

 14. Kohn L. To err is human: an interview with the Institute of Medicine’s 
Linda Kohn. Jt Comm J Qual Improv. 2000;26(4):227–34.

 15. Dieckmann P, Patterson M, Lahlou S, Mesman J, Nystrom P, Krage R. Vari-
ation and adaptation: learning from success in patient safety-oriented 
simulation training. Adv Simul (Lond). 2017;2:21.

 16. Gaba DM, Howard SK, Fish KJ, Smith BE, Sowb YA. Simulation-based 
training in anesthesia crisis resource management (ACRM): a decade of 
experience. Simulat Gaming. 2001;32(2):175–93.

 17. Howard SK, Gaba DM, Fish KJ, Yang G, Sarnquist FH. Anesthesia crisis 
resource management training: teaching anesthesiologists to handle 
critical incidents. Aviat Space Environ Med. 1992;63(9):763–70.

 18. Fletcher G, McGeorge P, Flin RH, Glavin RJ, Maran NJ. The role of non-tech-
nical skills in anaesthesia: a review of current literature. Brit J Anaesthesia. 
2002;88(3):418–29.

 19. Fletcher G, Flin R, McGeorge P, Glavin R, Maran N, Patey R. Anaesthetists’ 
Non-Technical Skills (ANTS): evaluation of a behavioural marker system. 
Brit J Anaesthesia. 2003;90(5):580–8.

 20. Flin R, Fletcher G, McGeorge P, Glavin R, Maran N, editors. Rating 
anaesthetists’ non-technical skills—the Ants System. Proceedings of the 
Human Factors and Ergonomics Society Annual Meeting. Los Angeles, 
CA: SAGE Publications Sage CA; 2003.

 21. Rutherford J, Flin R, Irwin A, McFadyen A. Evaluation of the prototype 
Anaesthetic Non-technical Skills for Anaesthetic Practitioners (ANTS-AP) 
system: a behavioural rating system to assess the non-technical skills 
used by staff assisting the anaesthetist. Anaesthesia. 2015;70(8):907–14.

 22. Flin R, Patey R. Non-technical skills for anaesthetists: developing and 
applying ANTS. Best Pract Res Clin Anaesthesiol. 2011;25(2):215–27. 
https:// doi. org/ 10. 1016/j. bpa. 2011. 02. 005.

 23. Mitchell L, Flin R, Yule S, Mitchell J, Coutts K, Youngson G. Evaluation of 
the scrub practitioners’ list of intraoperative non-technical skills (SPLINTS) 
system. Int J Nurs Stud. 2012;49(2):201–11.

 24. Yule S, Flin R, Maran N, Rowley D, Youngson G, Paterson-Brown S. Sur-
geons’ non-technical skills in the operating room: reliability testing of the 
NOTSS behavior rating system. World J Surg. 2008;32:548–56.

 25. Shields A, Flin R. Paramedics’ non-technical skills: a literature review. 
Emerg Med J. 2013;30(5):350–4.

 26. Fletcher G, Flin R, McGeorge P, Glavin R, Maran N, Patey R. Anaesthetists’ 
Non‐Technical Skills (ANTS): evaluation of a behavioural marker system†. 
Brit J Anaesthesia. 2003;90(5):580–8.

 27. Jepsen R, Dieckmann P, Spanager L, Lyk-Jensen H, Konge L, Ringsted C, 
Østergaard D. Evaluating structured assessment of anaesthesiologists’ 
non-technical skills. Acta Anaesthesiol Scand. 2016;60(6):756–66.

 28. Prydz K, Dieckmann P, Musson D, Wisborg T. The development of a 
tool to assess medical students’ non-technical skills–The Norwegian 
medical students’ non-technical skills (NorMS-NTS). Medical teacher. 
2023;45(5):516–23.

 29. Cooper S, Cant R, Porter J, Sellick K, Somers G, Kinsman L, Nestel D. 
Rating medical emergency teamwork performance: development 
of the Team Emergency Assessment Measure (TEAM). Resuscitation. 
2010;81(4):446–52.

 30. Gaba DM, Fish KJ, Howard SK, Burden AR, Gaba DM. Crisis management 
in anesthesiology. Second edition. Philadelphia, PA: Elsevier/Saunders; 
2015. p. 409 xxii.

 31. Demme J. The Silence of the Lambs. United States: Orion Pictures; 1991.
 32. Lewin K. Principles of topological psychology. New York: McGraw-Hill; 

1936.
 33. Lahlou S. Installation theory: The societal construction and regulation of 

behaviour. Cambridge: Cambridge University Press; 2018.
 34. Dieckmann P, Patterson M, Lahlou S, Mesman J, Nyström P, Krage R. Vari-

ation and adaptation: learning from success in patient safety-oriented 
simulation training. Advances in Simulation. 2017;2(1):1–14.

 35. Scholtens S, Petroll C, Rivas C, Fleer J, Konkolÿ Thege B. Systemic constel-
lations applied in organisations: a systematic review. Gruppe Interaktion 
Organisation Zeitschrift für Angewandte Organisationspsychologie (GIO). 
2021;52(3):537–50.

 36. Gaba DM. Training and nontechnical skills: the politics of terminology. 
Simul Healthc. 2011;6(1):8–10. https:// doi. org/ 10. 1097/ SIH. 0b013 e3182 
0f9a55.

 37. Nestel D, Walker K, Simon R, Aggarwal R, Andreatta P. Nontechnical skills: 
an inaccurate and unhelpful descriptor? Simul Healthc. 2011;6(1):2–3.

 38. Murphy P, Nestel D, Gormley GJ. Words matter: towards a new lexicon for 
‘nontechnical skills’ training. Adv Simul. 2019;4(1):8.

 39. Hodges B. Medical education and the maintenance of incompetence. 
Medical Teacher. 2006;28(8):690–6.

 40. Gigerenzer G. On narrow norms and vague heuristics: A reply to Kahne-
man and Tversky. Psychol Rev. 1996;103(3):592–6. https:// doi. org/ 10. 
1037/ 0033- 295X. 103.3. 592.

 41. Gigerenzer G, Selten R. Bounded rationality: The adaptive toolbox. 
Cambridge: MIT press; 2002.

 42. Kahneman D. Thinking, fast and slow. 1st ed. New York: Farrar, Straus and 
Giroux; 2011. p. 499.

 43. Dekker SW, Hummerdal DH, Smith K. Situation awareness: Some remain-
ing questions. Theoretical Issues Ergonom Sci. 2010;11(1–2):131–5.

 44. Carsten O, Vanderhaegen F. Situation awareness: Valid or fallacious? 
Cognit Technol Work. 2015;17(2):157–8.

 45. Macrae CN. A tale of two curries: Counterfactual thinking and accident-
related judgments. Personal Soc Psychol Bull. 1992;18(1):84–7.

 46. Heraghty D, Dekker S, Rae A. Accident report interpretation. Safety. 
2018;4(4):46.

 47. Heraghty D, Rae AJ, Dekker SW. Managing accidents using retributive jus-
tice mechanisms: When the just culture policy gets done to you. Safety 
Science. 2020;126:104677.

 48. Heraghty D, Dekker S, Rae A. Accident Report Interpretation: The Power 
of Language. 2018.

 49. Dekker SW. The hindsight bias is not a bias and not about history. Human 
Fact Aerospace Safety. 2004;4(2):87–99.

 50. Dieckmann P, Glavin R, Hartvigsen Grønholm Jepsen RM, Krage R. 
Non-Technical Skills Bingo-a game to facilitate the learning of complex 
concepts. Adv Simul (Lond). 2016;1:23.

 51. Dieckmann P, Zeltner LG, Helso AM. “Hand-it-on”: an innovative simula-
tion on the relation of non-technical skills to healthcare. Adv Simul 
(Lond). 2016;1:30.

 52. Bateson G. Steps to an ecology of mind; collected essays in anthropology, 
psychiatry, evolution, and epistemology. San Francisco: Chandler Pub. 
Co.; 1972. p. 545 xxviii.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.bpa.2011.02.005
https://doi.org/10.1097/SIH.0b013e31820f9a55
https://doi.org/10.1097/SIH.0b013e31820f9a55
https://doi.org/10.1037/0033-295X.103.3.592
https://doi.org/10.1037/0033-295X.103.3.592

	Social and Cognitive Skills (SCOPE)—a generic model for multi-professional work and education in healthcare
	Abstract 
	Introduction
	The challenges in practice

	The method and the results
	Discussion and reflection
	Anticipated effects—towards a research agenda about SCOPE
	About the implementation
	Where to from here?

	Conclusion
	Acknowledgements
	References


