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Summary

Newly graduated doctors have a lot of responsibility. The competence they are expected to
have consists of medical knowledge, technical skills, but also non-technical skills (NTS).
NTS are skills in, communication, decision making, situational awareness and the ability to

collaborate. Students should learn this during their years in medical school.

In this thesis, we have taken a closer look at Norwegian medical students’ NTS. There were
no existing tools to assess Norwegian medical students' NTS, so in the first study we created
such a tool. We conducted focus group interviews with experienced doctors, paramedics, user
committees and nurses in emergency departments. In the interviews, we mapped which NTS
they thought were necessary. We then looked at existing tools and literature and created the
NorMS-NTS tool. A tool for assessing Norwegian medical students' NTS.

In the second study, we wanted to validate the tool for use in real life. We wanted the tool to
be useful for busy clinicians teaching medical students. We therefore had three experienced
healthcare professionals (raters) use the NorMS-NTS to assess medical students' NTS in 20
video recordings with minimal rater training. We then assessed the tool's interrater reliability,
internal consistency, and observability using statistics. The raters also completed a
questionnaire about the tool's usability. We found that the tool was usable and had sufficient

interrater reliability, internal consistency and observability for use by novice raters.

In the third study, we compared the NTS performance between students at three different
training sites. The three training sites Bodg (urban, decentralized), Tromsg (urban, main
campus) and Finnmark (rural, decentralized), were all affiliated with the same university.
They had the same exam and learning objectives, but different learning arenas and some
different learning activities. The three sites were compared by eight raters viewing a total of
24 videos of students and rating their NTS using the NorMS-NTS. There were eight students
from each location and the raters were blinded to the site of training. We performed statistical
analyses to determine whether we could observe any difference between training sites.
Finnmark had significantly higher level of NTS than Bodg and Tromsg. This finding suggests
that high levels of NTS performance can be achieved through rural, decentralized medical

education.

Vi



Sammendrag

Nyutdannede leger har tidlig mye ansvar. Den kompetansen de forventes a ha bestar av
medisinsk fagkunnskap, tekniske ferdigheter men ogsa ikke-tekniske ferdigheter (NTS). NTS
er ferdigheter kommunikasjon, beslutningstaking, situasjonsbevissthet og evne til &

samarbeide. Dette ber studentene lere i lgpet av arene som medisinstudent.

I denne avhandlingen har vi sett nsermere pa norske medisinstudenters NTS. Det var ingen
eksisterende verktay for a vurdere norske medisinstudenters NTS, sa i farste studie laget vi
dette verkteyet. Vi gjennomfarte fokusgruppeintervju med erfarne leger, ambulansepersonell,
brukerutvalg og sykepleiere pa legevakt og i akuttmottak. | intervjuene kartla vi hvilke NTS
de mente var ngdvendige. Deretter sa vi pa eksisterende verktgy og litteratur og lagde
verktgyet NorMS-NTS. Et verktay for & vurdere norske medisinstudenters NTS ved

observasjon.

| den andre studien gnsket vi & validere verktgyet for bruk i det virkelige liv. Det skulle vare
brukbart for den travle kliniker som underviser medisinstudenter. Vi fikk derfor tre erfarne
helsepersonell (ratere) til & benytte NorMS-NTS til & vurdere medisinstudenters NTS i 20
filmer. De fikk 30 minutter opplaring og en skriftlig bruksanvisning. Deretter vurderte vi
verktgyets interrater reliabilitet, internal consistency og observabilitet ved statistiske
beregninger. Raterne fylte ogsa ut et sparreskjema om verktgyets brukervennlighet. Vi fant at
verktayet var brukervennlig og hadde tilstrekkelig interrater reliabilitet, internal consistency

og observabilitet for & kunne brukes av ratere med lite oppleering i bruk av verktgyet.

| tredje studie sammenlignet vi niva av NTS hos studenter pa tre ulike studiesteder. De tre
studiestedene Bodg, Tromsg og Finnmark var alle tilknyttet samme universitet, de hadde
samme eksamen og leeringsmal, men ulik lzeringsarena og noe ulike leeringsaktiviteter.
Tromsg var hovedcampus, Bodg var urban, desentralisert og Finnmark rural, desentralisert.
De tre stedene ble sammenlignet ved at atte ratere sa totalt 24 videofilmer av studenter og
vurderte deres NTS ved bruk av NorMS-NTS. Det var atte studenter fra hvert sted og raterne
var blindet for studiested. Vi gjorde statistiske analyser for a se om vi kunne se noen forskjell
pa studiested. Finnmark hadde signifikant hgyere niva av NTS enn Bodg og Tromsg. Dette

tyder pa at man kan oppna hgye niva av NTS med rural, desentralisert undervisning.
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1 Introduction

Primum non nocere — first, do no harm (1).

The ancient oath that dedicated physicians follow from the beginning of medical school
throughout their professional lives is not only accurate and simple but also challenging. Most
physicians make mistakes during their careers (2, 3), which is an inevitable part of their
professional lives. While some mistakes may be harmless at times, others can be detrimental

in certain instances (3).

When admitted to medical school, students have already performed at their highest level for
years (4). In addition to being ambitious and dedicated, they have a thirst for knowledge and
spend considerable time studying. They attend lectures, read textbooks, learn the structures
and processes in the body, practice examination techniques, recognize symptoms, and learn
appropriate treatments. Additionally, they receive clinical training on patients and learn about
communication. The fear of making mistakes due to lack of knowledge is present for some

during their studies and in their career as a physician (5, 6).

Medical schools guide students along the path from being students to becoming professionals.
The professional role is one of the seven roles that new physicians should undertake (7).
Understanding, teaching, and assessing what the professional role entails are complex and
challenging tasks (8, 9). Epstein et al. defined competence in medicine as “the habitual and
judicious use of communication, knowledge, technical skills, clinical reasoning, emotions,
values, and reflection in daily practice for the benefit of the individuals and communities
being served.” (10). “Competence is not an achievement but rather a habit of lifelong

learning.” (11, 12). To be professional, physicians must be able to identify their learning



needs and respond to them (11). This ability should be instilled during medical school

training, where assessment plays an integral role in facilitating this process (11).

Do we train students to do this? All Norwegian medical students take the same final written
exam; therefore, the quality of their medical knowledge can be easily compared. However, in
70% of in-hospital adverse events, shortcomings in non-technical skills (NTS) performance
have been identified as a contributing factor (13). NTS are not merely medical knowledge but
cognitive, social, and personal resource skills that complement the medical knowledge (13).
Immediately after graduation, new physicians are expected to handle the roles of independent
caregivers and team leaders in emergencies (7, 14). Studies have shown that new physicians
often find their new role challenging, as medical school curricula lack comprehensive training

for this role (15, 16).

In 2017, a new regional medical education program—The Finnmark model—was introduced
in the northernmost county of Norway (17). The program focuses on training students to
master their roles. It includes extensive use of multi-professional simulation training to equip
students with the necessary NTS and prepare them for their professional roles (Figure 1). This
thesis is a follow-up study of the Finnmark model of medical student training and aims to

evaluate the effects of NTS training.

Figure 1. Team training in Finnmark. Photo: UiT - The Arctic University of Tromsg



2 Background

2.1 From student to professional

This thesis focuses on the process of becoming a professional physician rather than a medical
student. This process commences on the first day of medical school and culminates when the
physician retires or ends clinical practice. Defining the professional role is challenging (9). It
has been articulated as follows: “committed to the health and well-being of individual patients
and society through ethical practice, high personal standards of behavior, accountability to the

profession and society, profession-led regulation, and maintenance of personal health.” (18).

Despite this definition, individuals aspiring to be professional physicians must embrace a
lifelong commitment to learning. New examinations and treatments continually emerge,
necessitating ongoing education. Competence is inherently context-dependent, even when
operating within the same professional setting. The environment is constantly changing. As
society is constantly changing, you, your colleagues, and your patients are affected. The
ability to adapt to these changes and improve overall performance is part of being

professional (11, 19).

Novice medical students are starting out learning rule-based formulas, and further on in the
study they are practicing the use of these formulas in different ways in different situations. In
residency, they must make decisions based on the specific situation of the patient and a deeper
understanding of the underlying principles. Throughout their professional careers, physicians
must be able to make rapid decisions in situations with a great degree of uncertainty and
effectively communicate their decisions in a way that is adapted to collaborating with

healthcare personnel, patients, and their next of kin (11).



2.2 Non-technical skills (NTS)

2.2.1 Definition

The term “non-technical skills” has been debated (20). One reason for the debate is that the
term describes something based on what it does not do (21). Alternative terms, such as
“human factors skills” and “behavioral skills,” have been suggested. Despite this ongoing
debate, we chose to use this term because it is the most common employed phrase in the

research field (21).

Flin et al. define NTS as “the cognitive, social and personal resource skills that complement
technical skills, and contribute to safe and efficient task performance” (22). These include
skills in communication, teamwork, situational awareness, and decision-making (23, 24). In
this context, technical skills refer to the profession-specific competence that each individual
or occupational group possesses to perform their respective tasks and functions (23, 24).

Figure 10 shows examples of NTS (23, 25).

Communication

Situation awareness Task management

Stress management Non-technical skills Leadership

Decision making Team work

Fatigue management

Figure 2 Examples of non-technical skills



2.2.2 Origin

NTS originated in aviation in the early 1970s (26). This began when aviation incidents were
first researched. Researchers searching for technical faults in aircraft found that NTS, as
communication, could be primarily responsible for accidents (26). As technology has
improved, the importance of human error has become more apparent (26). “Cockpit Resource
Management” was implemented to reduce the risk of human error(26). This is a set of training
procedures to improve safety, focusing on NTS such as communication, leadership, and
decision-making (26). This term was later generalized to Crew Resource Management (CRM)
(26). Studies have shown that CRM training increases aviation safety (26-28). Other high-risk
industries have followed aviation’s lead and implemented CRM training, such as ship

handling, firefighting, air traffic control, and healthcare (24, 29-32).

2.2.3 NTS in medical education

At the beginning of the 21 century, a paradigm shift occurred in medical education (33). The
change from a structure- and process-based system to competency-based medical education
(CBME) was initiated by the American Board of Medical Specialties (ABMS) and
Accreditation Council for Graduate Medical Education (ACGME) (33). Frank et al. defined
CBME as “An approach to preparing physicians for practice that is fundamentally oriented
to graduate outcome abilities and organized around competencies derived from an analysis of
societal and patient needs. It de-emphasizes time-based training and promises greater
accountability, flexibility, and learner-centeredness” (34). In other words, there was a shift in
the curriculum from time-based to competency-based, and the assessment paradigm changed
from knowledge testing to the assessment of competencies (35). Hamza et al. described it as a

shift in “focus away from primarily medical knowledge to envision physician training that



also emphasizes patient-centered care, communication, professionalism, critical thinking,

teamwork, advocacy, and appropriate use of limited resources.” (36).

The importance of NTS competencies has been increasingly acknowledged during the shift to
CBME (28). The 2005 updated CanMEDS competency framework identified seven roles that
new physicians were expected to master. The seven roles were as follows: Medical Expert,
Communicator, Collaborator, Manager, Health Advocate, Scholar, and Professional (7).
Medical students are expected to master the roles of independent caregivers and team leaders
immediately after graduation (12). This requires high-level performance in technical and non-
technical skills. In 2009, the British Parliament mandated training in NTS, even in
pregraduate education (37). Studies showed that new physicians often exhibit inadequate NTS
performance (15, 38). The shift to CBME has led to new curricula that focus on NTS
performance (34). This ongoing reform is described in a Lancet report (39) as follows:
“competency-based education with cross-professional collaborative learning and teamwork,
as well as more integration between theoretical and clinical learning in the study courses,
technology-supported learning and systems understanding and management. The authors
believe this will be a good basis for meeting the needs in the global health service of the

future. They also emphasize social accountability both locally and globally ” (40).

2.2.4 Training NTS

Fortunately, it is possible to train and improve NTS performance (41-44). Various educational
methods have been reported to have positive outcomes in improving NTS skills and patient
safety (45). These include different variants of role playing, interactive lectures, problem-
based learning variants, e-learning, computer-based and practical games (46), discussions,
didactic presentations, teamwork exercises, group work with medical error cases, video-taped

simulations, and simulation-based training (45).



Simulation-based team training is one of the most common methods of NTS training (45).
The time and quality of debriefing and feedback are criticaal aspects of the learning process
(47). Using an inter-professional team for training is beneficial (24). The multidisciplinary
approach increases students’ learning outcomes and prepares them for their careers in the
healthcare system. Multidisciplinary teams have been established as best practice in many
cases across healthcare disciplines (48). Students also described team training with other

health profession student groups as valuable. (49)

Multi-professional team training and simulation are recognized as important activities for
improving patient safety. A governmental Norwegian Official Report from 2015 called for an
increased use of multi-professional training and simulation in healthcare education to improve
patient safety (50). In 2015, UiT - The Arctic University of Norway (UiT)’s healthcare
education program started a pilot inter-professional simulation training called InterSim (51).
Medical, nursing, and radiography students in their last year participated in this pilot study.
Students evaluated the pilot, and the university received positive feedback. The InterSim
program was implemented as a mandatory full-day simulation for students in their final year
of medicine, nursing, radiography, and biochemistry studies (52). The students collaborated in
inter-professional teams and encountered realistic acute medical scenarios. These scenarios
were facilitated by experienced nurses and physicians. Usually, an experienced nurse or
physician also played the role of a patient; nonetheless, during the COVID-19 pandemic, it

was necessary to use a manikin.

2.2.5 Measuring NTS

The importance of the NTS underlines the necessity of being able to measure it (53).
Measuring the NTS is vital to ensure that medical students receive high-quality training,

enhancing their NTS performance (54). Students require specific feedback and an evaluation



of their strengths and weaknesses in NTS performance in order to more fully develop those

skills (54).

CBME, similar to NTS training, requires high-quality, continuous, and frequent assessments
(54). There are two main types of assessment: formative assessment for learning, and
summative assessment of learning (45). Carraccio et al. (42) argued that “a competency-based
education program emphasize formative over summative assessment” (34). The need for
summative assessment is indisputable, as there is an obligation to ensure that physicians have
sufficient knowledge and competency for unsupervised practice (34). The focus on formative
assessment is supported by educational theory (54) and the work on “deliberate practice” (34,
55). Ericsson et al. described the need for effective, high-quality practice to improve skills
(55). Clearly, skill goals and regular, immediate feedback on performance are necessary for
improvement (55). Professional development depends on effective feedback (56). Feedback is
considered one of the most important tools for helping learners progress (56). However, if
feedback originates from an inaccurate assessment, it is ineffective (34). Holmboe et al.
argued that “an effective CBME system must continuously link robust assessment with equally
robust feedback on a continuous basis”’. Some even consider the “objectification” of
assessment unnecessary, as the assessment could be elaborated clearly in words instead of

numbers (57). This would also be helpful for students to develop their skills further.

The development of NTS performance includes reflection and evaluation (22). It is important
to have a framework of necessary NTS for Norwegian medical students to have a common
language for description and discussion. A common language can contribute to increased
awareness and recognition of skills (41). Tools are available for several health professionals
and practice domains, but not specifically for Norwegian medical students (55-59). To

ascertain whether medical students achieve the necessary NTS, an assessment tool is required.



Such a tool can be used during the learning process to provide formative feedback; moreover,

it can be used in a summative format to assess the abilities of learners.

2.2.6 Other NTS tools

Several NTS tools are accessible to healthcare professionals (55-59). A systematic review
conducted in 2019 revealed 76 unique observer-based NTS assessment tools for health
professionals (60). Most assessment tools were designed for multi-professional teams (49%),
while 10% were designed for healthcare students (60). Although most tools have been
innovatively developed, studies have demonstrated that the development process varies (60).
The recommended training for using these tools differs from minimal training (61, 62) to the
research groups’ own training course (63, 64). The systematic review did not conclude with
one recommended tool, but did conclude that a standardized approach to the development of

tools would benefit educators and researchers (60).

NTS assessment tools are available for surgeons, anesthesiologists, nurses, and entire teams
(55-59, 65). NOTECHS (62), NOTSS (63), and ANTS (64) are among the most well-known.
In 2018 the first tool for assessing medical students’ non-technical skills were published in
Scotland (58). Studies have shown that different health professions and countries have distinct
cultures and working conditions that necessitate different NTS (56, 57). Hence, it is essential
to develop new tools or adapt existing tools for specific health professions in all countries.
Ongoing studies are in progress where more generic tools are being developed for health

professionals, but those tools have yet to be presented.

2.2.7 Validation of NTS tools

Studies have shown significant variations in the validation of NTS assessment tools for

healthcare professionals (60). A systematic review in 2019 showed that 80% of the tools were



validated using inter-rater testing or internal consistency (60). This review found few
pragmatic assessments of tool usability (60). Another systematic review evaluated the validity
of simulation-based assessment scores in 217 articles using two or more sources of evidence
(53). Only 3% of the articles referenced the standard framework, and 24% did not reference
any validity framework. In most articles (94%), the relationships with other variables were
calculated, most often relating to the training level. Evidence of validity for internal structure
(76%) and content (63%) was evaluated in most studies. Evidence of the validity of the

response process and consequences was present in less than 10% of studies.

When collecting evidence of validity for NTS assessment tools, interrater reliability is often
referred to as the most valuable factor (66). This measures the level of agreement between the
raters and is often determined by calculating the intraclass correlation coefficient (ICC) (66).
In 2013, the “Guidelines on the Requirements of a ‘Train-the-Trainers’ Program to Assess
Nontechnical Skills ”(67) suggested the following ICC levels without reaching an overall

consensus:

e To provide performance feedback within clinical practice: Minimum ICCs of 0.61-
0.70
e To carry out assessments for research purposes: Minimum ICCs of 0.71-0.80

e To provide high-stakes assessments: Minimum II1Cs of 0.71-0.80

Some studies suggest that summative high-stakes assessments should always be conducted by
at least two assessors (54, 65). Higham et al. examined the validity and usability of the

ANTS, NOTECHS, and OSCAR using three raters (65).

The 2013 guidelines (67) also considered a half-day training program to be practical but

found a two-day training program with post-training support and a refresher course to be more
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desirable. However, experts have not reached a consensus on the necessity of calibration
exercises (67). This was attributed to the lack of time for such a calibration. There is a
considerable gap between the desired competencies of NTS tool users and the time available
to train busy physicians as near-peer educators. Despite the increasing use of simulations,
most medical education programs are conducted in clinical settings. Learning and assessment
will mainly occur in clinical workspaces in the future (54). Holmboe et al. argues that
“Traditional approaches to measurement, based in the psychometric imperative, have been
leery of work-based assessment, given the biases inherent in the clinical setting and the
challenges of ‘adjusting’ for contextual factors that make it difficult to determine the ‘true’
score, or rating, of competence. The implications of these considerations for CBME is that
this approach to medical education must account for and incorporate contextual factors

arising from the clinical setting into assessment processes.” (54).

Variations in the development, validation, training, and use of NTS tools impede their
usability. Standardization of NTS assessment tools and training may be helpful for healthcare
students and educators (38). The assessment of these important skills should be accessible,
standardized, simplified, and supported by adequate skills (38). It is recommended that all

medical education programs in a country use a core set of assessment tools (54).

2.3 Patient safety

Norway’s public healthcare system generally maintains high levels of patient safety (68),
which is attributed to several factors (69). Norway’s financial situation facilitates high-quality
health services (69). Moreover, the country provides high-quality healthcare education (69).
Over the last 15-20 years, there has been an increasing focus on patient safety and quality
(70). Various projects have been initiated at the national, regional, and local levels (70). These

initiatives include patient safety programs, national guidelines, safety standards, standardized
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patient care pathways, the project “One Citizen — One Record” (71), systematic prevention
of healthcare-associated infections, and the reform “Live your whole life” (72)—a quality
reform for the elderly population (70). Regular national patient safety campaigns and learning
programs are available for health professionals to raise awareness (70). The quality and safety
of the healthcare system are monitored using national quality indicators (70). National and
local standardized guidelines and procedures have been developed and implemented to reduce
the risk of error (70). Furthermore, there are different local and national reporting systems for
adverse events where healthcare professionals or patients can report errors (70). The idea is
that errors should be reported to identify risks and areas of improvement and learn from them.
In 2017, regulations on Management and quality improvement in the health and care service
were passed (73). In 2019, the National Action Plan for Patient Safety and Quality
Improvement was launched by the Norwegian Directorate of Health (70). The goal of this
plan was to “Reduce the proportion of patient stays with at least one patient injury, all
degrees of severity"”, by 25% from 2017 to the end of 2023 (70). This corresponds to a
reduction from 13.7% (2017) to 10.3% (70, 74). In 2022, despite all initiatives, it was

reduced to only 12.7% (68).

The Norwegian System of Patient Injury Compensation (NPE) handles claims from patients
who believe they have suffered damage due to errors in the healthcare system (75). It is a
government agency under the Norwegian Ministry of Health and Care Services (75). Every
year, NPE pays approximately one billion NOK in compensation for patients owing to
incorrect treatment (75). Reports have shown a slight downward trend from 2012 to 2021 (p =

0.102) (74).

The reason for the lack of effect of these error reducing initiates can be found in international
studies. Patient safety is a topic of significant interest worldwide. The World Health

Organization launched the World Alliance of Patient Safety in 2004 (76). Subsequently, there
12



has been an increasing focus, and several programs and activities have been initiated at
various levels. However, the effects of these patient safety programs and interventions remain

unclear (77).

Studies show that counting errors and the bureaucratization of safety work have counter-
effects (78). Each program may work as part of the Norwegian National strategy against
antibiotic resistance 2015-2020, which achieved the goal of reducing the use of antibiotics in
Norway by 30% (79). Nevertheless, the bureaucratization of guidelines, programs, and the
measurement of quality indicators to prevent human errors will have secondary effects (80).
Studies have shown that if primary care physicians follow all relevant guidelines, they would
have to work 27 hours a day (81). Therefore, if physicians follow all the rules, they will not

be able to provide patient care, and adverse events will occur.

Human factors and ergonomics (HFE) have been shown to improve patient safety. It is
recommended as a key systems engineering tool for improving the quality of care and patient
safety (82). There is a need to increase the use and implementation of HFE tools and methods
in healthcare systems to improve patient safety (83). Human factors include an understanding
of human capabilities, behaviors, and limitations in optimizing systems for human use (84).
This approach is particularly crucial in high-risk industries, such as aviation and healthcare
(83). Human factors in these industries include NTS, such as interpersonal and cognitive

abilities (85). Implementation of HFE tools in the healthcare system includes improving NTS.

In OECD Health Working Paper No. 96, titled “The economics of patient safety:
Strengthening a value-based approach to reducing patient harm at national level” from 2017,
it was found that investing in fundamental long-term programs in professional education and
training is necessary for improving patient safety (86). The authors describe professional

education as a skill that goes beyond technical and clinical skills (86). Important
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sociotechnical competencies include communication, teamwork, and self-reflection, and
socialized healthcare professionals can establish inter-professional relations—these are

consistent with what is typically described as NTS.

2.4 Decentralized education

Traditionally, medical schools have been centered around large university hospitals in cities
(87). The distribution of health professionals has also been skewed toward urban areas. The
transformation of medical education to CBME has increased attention to the important
development of the necessary skills and competencies required by patients and the community
(29-31). A paradigm shift is underway in several countries where more suitable learning
environments have been identified (87)—training platforms that help health personnel
become socially accountable (88) and “fit for practice” (89). This paradigm shift has led to an
increased focus on the need for medical education in primary healthcare, especially in rural
and remote areas (87). The aim is to produce healthcare professionals who are appropriately
trained to work in rural areas (90). Studies have shown that health professionals trained in

decentralized training platforms (DTPs) are more likely to stay in rural areas (91-93).

Studies have found that DTPs enhance student learning in contextual environments (87).
During the years of CBME, the importance of transformative learning has increased. Mezirow
introduced transformative learning as a theoretical construct in 1991 (94): “learning that
transforms problematic frames of reference—sets of fixed assumptions and expectations
(habits of mind, meaning, perspectives, mindsets)—to make them more inclusive,
discriminating, open, reflective, and emotionally able to change” (95). Transformative
learning and social accountability are inseparable. Therefore, DTPs are the preferred learning
environment for transformative learning (87). Community engagement also contributes to

successful learning (87). The need for “education in the 21st century that fosters adaptation
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of professional competencies that are specific to the rural context” was highlighted in the
2010 Lancet Commission report on health professions education (39). The report
recommended that DTPs be located close to rural communities. Simulation-based NTS

training also facilitated transformative learning (96).

2.4.1 The Finnmark model

Norway is a geographically elongated country facing demographic challenges. Centralization
and a demographic shift to urban centers poses difficulties in recruiting professionals to rural
areas (29). Healthcare professionals and physicians are no exceptions (28, 29). Several
projects involving decentralized education by physicians have been initiated in Norway (30,

31).

This thesis is one of two follow-up studies on decentralized medical education in Norway and
The Finnmark Model for Medical Student Training. This is a decentralized model in which a
subset of medical students from UiT undertake the last two years of medical school in
Finnmark County. The first four years of the study are at the main campus in Tromsg, where
the University Hospital of the region is situated. Finnmark County is the northernmost county
in Norway. It is a rural area covering 48,600 km2 and has a population of approximately
75,000 people. The county has two hospitals: one in Hammerfest with 100 beds and one in
Kirkenes with 50 beds. There are several decentralized medical and mental health services in

the county.

The Finnmark model was designed to educate physicians with the necessary medical skills to
serve in rural areas. The students were expected to attain all aspects of clinical skills in two
years in Finnmark. In addition to the main campus in Tromsg, there were decentralized
students during the fifth and sixth years in Bodg. Students at all three sites had the same
learning objectives. Learning activities and settings for achieving the required skills differed.
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In Finnmark, students engage in learning activities in cultural diversity and understanding,
especially toward the indigenous Sami population. The Finnmark Model also focuses on
emergency medicine and the interaction between primary and specialist healthcare services.
Finally, the Finnmark model continuously uses simulations with a focus on NTS performance

(Figure 3).

All the students completed the same final exam, which comprised one written examination
and four oral examinations. All five examinations were were graded on a pass/fail basis. If
one fails, they must take all five exams again after six months. Since 2021, written
examinations have become a common national exam for all medical faculties in Norway.

Hence, technical skills at different training sites can be compared in the final exam.

Figure 3 Team training at The Finnmark Model UiT Photo: UiT
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2.5 User perspective

Norway requires user participation in health research. User participation in the research is part
of the commissioner’s Document from the Ministry of Health and Care Services to the
Regional Health Authority. National guidelines for user participation were established in
2015 (97). In 2018, a national guide for user participation in health research by specialist
health services was launched (98). This tool aims to clarify the guidelines and make them

more accessible.

The aim of user participation in health research is to enhance the relevance and quality of the
research. If research results prove beneficial to patients and their relatives, they are more

likely to be implemented quickly and are more significant (98).

The guidelines state that user participants should be involved in planning and conducting
research projects. User participants primarily comprised patients and their relatives (Figure 4).
Ideally, they should be represented by patients or user organizations. In some cases,
healthcare professionals or the general population may also be considered users of health

research (98).

Figure 4 User committee at the Finnmark Hospital Trust. Photo: Finnmark Hospital Trust
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3 Aims

This project was a follow-up to the Finnmark Model of Medical Student Training (99). We
wanted to determine whether the decentralized students in Finnmark (Figure 5) became good
physicians in terms of achieving NTS, in addition to factual medical competencies. Extensive
training in NTS improves NTS performance. To achieve this, a tool is required to assess
Norwegian medical students’ NTS. This tool could be used to compare NTS performance
between students at the same university with similar learning objects and curricula but

different learning activities on different campuses.

The aims of the thesis were as follows:

e Find the necessary NTS for newly graduated Norwegian physicians
e Develop a usable tool with evidence of validity for the assessment of Norwegian
medical students’ NTS

e Use the tool to compare NTS levels among medical students at different training sites

Figure 5. Medical students training non-technical skills. Photo: UiT - The Arctic University of Norway
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4 Materials and methods

The approach chosen for each study was based on the research question (100). A mixed-
methods approach was considered the most relevant to reach the overarching goal of this
thesis—creating a tool to assess Norwegian medical students’ NTS and compare NTS

performance levels at different training sites.

Johnson et al. (101) defined mixed methods as follows: “Mixed methods research is the type
of research in which a researcher or team of researchers combines elements of qualitative
and quantitative research approaches (e. g., use of qualitative and quantitative viewpoints,
data collection, analysis, inference techniques) for the broad purposes of breadth and depth
of understanding and corroboration.” In other words, this study utilized a combination of
qualitative and quantitative research methods, enhancing the scope and robustness of the

investigation (102).

4.1 Paper 1: The development of atool to assess Norwegian

medical students’ non-technical skills

The first study was a qualitative and exploratory study aimed at identifying the necessary
NTS for Norwegian medical students and creating an assessment tool for these skills (103).
Qualitative methods are suitable for exploring the opinions of informants. When creating new
tools, it is necessary to explore these opinions. In this study, we conducted focus group
interviews. We analyzed the interviews using a modified open-card sort analysis and created a
prototype (104). A literature search was conducted after the interviews and analyses to

compare the prototype with existing tools and literature.
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Focus group interviews were the preferred method for examining the participants’
experiences, opinions, desires, and concerns. The focus group interviews utilized group
dynamics to help participants identify and clarify their views (67). This approach is an
effective way to explore the participants’ perceptions at a profound level. All interviews were
conducted by the same researcher, who also played the role of a moderator. This led to
uniform moderation and conducting of the interviews. It was also easier for the moderator to
determine when data saturation was reached. After five interviews, saturation was deemed to
have been reached, and two additional interviews were conducted to confirm this. All

interviews were audio-recorded and transcribed.

The transcribed interviews were subsequently transferred to NVivo (alfasoft.com) and
analyzed using a modified open card sort analysis (104). This approach was chosen because
we had created a new tool and did not have preliminary categories for sorting the units of
meaning. Two researchers individually performed the open card sort analysis and discussed

the results until a consensus was reached.

After the interviews were completed, a literature search was conducted to ensure that
comprehensive scientific works on other types of NTS tools were considered during the

development of our tool.
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)
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Figure 6 Process of developing NorMS-NTS. Adapted from: Prydz K., Dieckmann P., Musson D. & Wisborg T.

(2022). The development of a tool to assess medical students’ non-technical skills - the Norwegian Medical
Students’ Non-Technical Skills (NorMS-NTS). Medical Teacher.
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4.2 Paper 2: Collecting evidence of validity for an assessment
tool for Norwegian medical students’ non-technical skills
(NorMS-NTS): usability and reliability when used by novice

raters

The second study was a mixed-methods study designed to collect evidence supporting the
validity of the NorMS-NTS tool. The validation of assessment tools is complex and context-
dependent (105). It is not the tool itself that is validated but the use of the tool in a specific

setting (105). We aimed to validate a tool used by novice raters for formative assessment.

Three raters rated 20 videos of medical students acting as team leaders in multi-professional
team training, utilizing the NorMS-NTS after a brief introduction. Subsequently, we
conducted quantitative research by calculating the interrater reliability, internal consistency,

and observability.

The qualitative aspect of this study involved a questionnaire distributed to the raters after they
completed rating the videos. Participants were asked to provide feedback on the usability of

the tool.

4.2.1 Messick framework

There are different frameworks to choose from when collecting evidence of the validity of
assessment tools. We opted for the conceptual and theoretical Messick framework, which has
been the standard in the field since 1999 (106). This framework seeks to “gather evidence
showing a connection between assessments and specific constructs” (107). This approach

provides a structure for gathering evidence of validity for the NorMS-NTS tool.

The Messick framework comprises five sources of evidence (106):
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Content: This is described as “The relationship between the content of a test and the construct
it is intended to measure” (106). This evidence can be collected through item sampling,
development, and scoring. It was assessed during the tool’s development, as described in

Paper 1 (103).

Internal structure: This is described as “The relationship among data items within the
assessment and how these relate to the overarching construct” (105). This type of evidence
can be collected by calculating internal consistency reliability, interrater reliability, factor

analysis, and test item statistics (105).

Interrater reliability was analyzed in Paper 2 (108). As all participants were rated by the same

raters, we calculated intra class correlation (ICC) (3,1) and Kendall’s W.

We also conducted an internal consistency analysis to explore the correlations between the
elements, categories, and overall global scores . Spearman’s nonparametric correlation and

Cronbach’s alpha (CA) were calculated.

We also analyzed the observability of each element, category, and overall global score. This

is considered acceptable if observability >50%.(109)

Relationship with other variables: This is described as “The degree to which these

relationships are consistent with the construct underlying the proposed test score
interpretations” (106). This type of evidence can be calculated by correlation with tests
measuring similar constructs, correlation with tests measuring different constructs, or expert-

novice comparison (105).

This part of collecting evidence of validity is planned for further studies.

Response process: This is described as “The fit between the construct and the detailed nature
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of performance . . . actually engaged in” (106). This type of evidence can be collected by
analyzing examinees or raters’ thoughts or actions during assessment, assessment security,

quality control, or rater training (105).

We sent all the raters a questionnaire after completing the ratings. The questionnaire

comprised questions regarding the usability of the tools.

Consequence: This is described as “The impact, beneficial or harmful and intended or
unintended, of assessment™ (105). This evidence can be collected by examining the impact on
examinee performance, board scores, graduation rates, clinical performance, other examinee

effects, or the definition of a pass/fail standard (105).

Part of this was conducted in Study 2 (108), as we evaluated the possibility of minimal rater
training. Further studies are planned to collect evidence for the validity of these
consequences. Table 1 presents the five sources of evidence of validity in the Messick

framework and the procedure used in Paper 2 (105, 108).

Table 1. The five sources of evidence of validity and the procedure used in study 2.

Source of

. Definition Procedure
evidence

“the relationship between a test's content

. Assessed as a part o
Content and the construct it is intended to p f

development.
measure.”(106) a
internal "The relationship among data items within [ Interrater reliability
the assessment and how these relate to the [Internal consistency
structure . 0 "
overarching construct."(105) Observability
Relationships “The degree to which these relationships are
with other consistent with the construct underlying the | Planned in further validations

variables proposed test score interpretations.”(106)
“The fit between the construct and the
detailed nature of performance . . . actually
engaged in.”(106)

“The impact, beneficial or harmful and
Consequences intended or unintended, of
assessment.”(105)

Response
process

Raters respond in
questionnaire

Evaluation of the possibility
of minimal rater training

24



4.3 Paper 3: Non-technical skills of Norwegian medical
students at different training sites: A comparative,

observational cohort study.

The third study was a quantitative observational cohort study. The purpose of this study was
to utilitize the NorMS-NTS in a training environment, and to investigate possible

performance differences across three different training sites.

We recorded eight videos from each training site for a total of 24 videos. Eight raters used the

NorMS-NTS tool to rate the team leaders’ (medical students) NTS performance in each video.

Subsequently, we compared the average NTS performance scores among student groups at
each training site. The null-hypothesis was no significant difference between training sites

studied, and a Tukey’s test was conducted to calculate any significant differences (110, 111).

4.4 Video recordings

Raters were blinded to the training sites studied in article 3 and were tasked with comparing
student performance at different training sites. We found it reasonable and practical to record
videos of medical students at the different training sites. Video recordings used to assess
performance have been found to be as reliable as in-person assessments (112). All campuses
underwent InterSim training in the sixth year of the study period. This is a simulation-based
multi-professional team-training program with the same written scenarios on all campuses.
The training sessions were recorded. In the period 2018-2023, we recorded students in their
sixth year of medical school in Bodg, Tromsg, and Finnmark and students in their fifth year in
Finnmark. Owing to the COVID-19 pandemic, students were not allowed to use InterSim in
2020 and 2021. More than 100 videos of over 500 students were recorded. All the videos

were checked for sound and image quality; many were discarded owing to their low quality.
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From the videos with sufficient sound and picture, 20 videos were randomly selected for use

in Study 2 and 24 were selected for use in Study 3.

4.5 User perspective

This project had a representative from the user committee of the Finnmark Hospital Trust,

which was involved in the planning of the entire project. The user committee was also part of
the first study, serving as participants in two of the focus groups. In the second study, the tool
was tested by the intended users—busy physicians with limited time for training in using the

tool.

4.6 Data storage, approvals, and ethical considerations

In this project, we video-recorded the data from more than 500 healthcare students. The multi-
professional team training we recorded was compulsory for most students. All students
received written information about the purpose and objectives of the study prior to the
training and were given oral information on the day of training. They were informed that their
participation in the project and recording were voluntary. If a student opted out, the team was
not recorded. There were no consequences for the students. Students were informed that the
videos would be safely stored and rated by raters who were blinded to their names and places
of study. Two students did not want to participate, and their team training was not recorded.
The focus group interviews were recorded and stored safely until they were transcribed. After

transcription, the recordings were deleted.

Written informed consent was obtained from all the participants after providing oral and

written information regarding the purpose and objectives of the study.

All videos were stored and rated on the Tjeneste for Sensitive data (TSD) facilities. The

University of Oslo (UiO) owns the TSD, which is operated and developed by the TSD service
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group at UiO IT Department (USIT) (tsd-drift@usit.uio.no). TSD provides a secure platform

for Norwegian public research institutions. The platform provides the ability to collect, store,

and process sensitive data.

The research protocol for this thesis was submitted with an application to the Regional
Committee of North Norway for Medical and Health Research (Ref: 2016/1539/REK nord).
The need for a formal review of the study was waived, as Norwegian law exempts educational

studies from medical ethical approval if they do not involve patients.

In 2017, the Data Protection Official for Research for Finnmarkssykehuset was the
Norwegian Centre for Research Data (NSD). They approved the interview guide for the focus
group interviews, consent form, and data storage (NSD Ref: 57474/2017). The purpose of
NSD is “to ensure legal access to necessary personal data for research” (Norwegian Centre for

Research Data).

27


mailto:tsd-drift@usit.uio.no

5 Results

5.1 Paper1l

We established the NTS necessary for a newly graduated physician in Norway. Subsequently,
we created a tool to assess Norwegian medical students’ NTS, the NorMS-NTS (103). The
tool is comprised of four categories and 13 elements (Figure 7) of observable behaviours. We
also created a handbook to use with this tool (see Appendix).

DAVVIDEARVASVUOHTA

L ]
HELSE NORD VARRESVUOHTA NUORTTA

HEALSOE NOERHTE

NorMS-NTS Studentnr: __
Kategori** Kategori Elementer** Element Tilbakemelding
vurdering® vurdering*
Kommunikasjon Kommunikasjon
med team
Etablere felles
forstielse
Kommunikasjon
med pasient
Situasjonshevissthet Sette seg inn 1

situasjonen
Forsta ulike roller i
teamet
Oppmerksomhet

Samarbeidsevne Ydmykhet

Fleksibilitet

Bruke teamets
ressurser
Beslutningstaking Gijere gode valg

Hindtere usikkerhet

Lederskap

Prioritering

Generelle kommentarer:

*N, Ikke observert. 1, Langt under gjennomsnittet; 2, under gjennomsnittet; 3, akseptabel; 4,
over gjennomsnittet; 5, langt over gjennomsnittet..

** Innad 1 teamet om ikke annet er spesifisert.

Samlet vurdering (Sett ring rundt):

Sveert darlig] -2 -3 -4 -5-6—7 Utmerket

Figure 7 The NorMS-NTS tool
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Communication

The first category in the NorMS-NTS is Communication, which was important for all focus
groups (103). They emphasize the importance of communication as a two-way event that
characterizes a good team. It is not merely the team leader’s responsibility but also how the

recipient perceives what is said.

Others have described communication as a core NTS. (113) Communication as an NTS in
healthcare has been defined as follows: “a means to provide knowledge, institute
relationships, establish predictable behaviour patterns, and as a vital component for

leadership and team coordination” (24)

The three elements of Communication are Team communication, Establish mutual

understanding, and Patient communication.

Situation awareness

The second category is Situation awareness. The participants described this as a requirement
for the physician to be present and aware (103). Situational awareness has been defined as
“the perception of elements in the environment, the comprehension of their meaning in terms
of task goals, and the projection of their status in the near future ” (24, 114). This is a three-
level process: perception (gathering relevant information about the situation), comprehension
(the ability to form a differential diagnosis), and projection (the ability to make a prognosis)

(24).

Through the development process, we identified three elements in this category. Situational
assessment is the ability to gather, analyze, synthesize, and communicate data. Understanding
of team members’ roles is necessary to understand the environment and gather information.

Attentiveness is important for gathering information.
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Teamwork

The third category was teamwork. Here, the informants described the importance of being
aware of other professions’ knowledge and competencies and delegating relevant tasks to
create an efficient team (103). They also noted respect as a keyword and found that newly
graduated physicians must respect the competence and work experience of other health

professionals.

Salas et al. defined a team as ““a distinguishable set of two or more individuals who interact
dynamically, adaptively, and interdependently; who share common goals or purposes; and
who have specific roles or functions to perform.” (115) Teamwork depends on all the
contributions of team members. In our tool, we scored the medical students’ skills necessary
to interact dynamically, adaptively, and interdependently — professional modesty, awareness
of other team members’ knowledge and experience, and the student’s limitations. Things
change rapidly, and the ability to adapt quickly and exhibit flexibility is important.
Competency refers to the efficient use of team members. Good teamwork necessitates that all

members contribute according to their strengths.

Decision making

The fourth category is Decision making. The focus groups were all concerned with
uncertainty management (103). Both the physician’s own lack of experience, and the
uncertainty of the patient’s situation. While all tests inherently involve some degree of
uncertainty, it is not always possible to wait for test results before making a decision. One
participant described this as a distinctive feature of working in general practice, emphasizing
that many decisions are based on uncertainty. Physicians also often face their first encounters
with handling uncertainty in general practice. It is necessary to develop these skills to make

decisions under time pressure and on an uncertain basis. Few existing NTS assessment tools
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incorporate uncertainty as part of their tool. However, the only existing tool for assessing

medical students’ NTS, the Medi-StuNTS (58), addresses uncertainty.

Others have described decision-making as follows: “Assessing the situation and making a
decision. Communicating plan(s) and implementing decisions” (56). The inputs from the
focus groups constituted the following four elements: “Uncertainty management,” “Decision
analysis,” “Leadership, ” and “Prioritization.” Medical students must evolve their
Uncertainty management, as well as the ability to conduct Decision analysis to make
informed choices under uncertainty. Communicating and implementing decisions through
Leadership are also important. During decision-making, prioritization is also necessary

regarding which examinations and treatments are performed and when.

In the other tools, “Leadership” was one category, but the leadership the informants described
was the ability to make the right decisions at the right time. Hence, it has become an element

in decision-making instead of an individual category.
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5.2 Paper 2

In study 2, we collected evidence for the validity of the NorMS-NTS tool (108). We found
sufficient interrater reliability, internal consistency, and observability for formative
assessments. The raters found the tool to be usable. These results are widely described in

Paper 2. In summary, the results are as follows.

Internal structure:

Interrater reliability: We found fair ICC agreement for all raters for the sum score of the

overall global score: ICC (3,1) = 0,53 (66). This was supported by Kendall’s W = 0,73.

Internal consistency analysis: Most Spearman’s correlations were above 0.80, and
Cronbach’s alpha was mostly above 0.90. A value of 1.0, represents high internal consistency,

so both were considered sufficient.

Observability: The observability varied from 95% to 100% and was deemed acceptable.

Response process:

The raters found the tool easy to use.

The results of Study 2, according to the Messick Framework, are summarized in Table 2.
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Table 2. A summary of the results in Study 2, According to Messick framework

Source of evidence Definiton

Content “relationship between a test's
content and the construct it is
intended to measure.”

Procedure
Validated during development
process

Results
Not evaluated in this study.

Internal structure "Relationship among data items
within the assessment and how
these relate to the overarching

construct"

Inter-rater reliability Sufficient
Internal consistency reliability  |Sufficient
Observability Sufficient

Relationships with other variables “Degree to which these
relationships are consistent with the
construct underlying the proposed
test score interpretations”

Planned in further validations

Not evaluated in this study.

Response process “The fit between the construct and
the detailed nature of performance
... actually engaged in”

Raters response in questionnaire

Sufficient

Consequences “The impact, beneficial or harmful
and intended or unintended, of
assessment”

Evaluate the possibility of
minimal rater training

Sufficient results of minimal
rater training. Necessary with

further studies of

consequenses.
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5.3 Paper 3

In Paper 3, we compared medical students’ NTS performance at three different training
sites—Finnmark, Bodg, and Tromsg—using the NorMS-NTS tool. We hypothesized that
there would be no significant difference. We found no significant difference between Bodg

(mean 3.5) and Tromsg (mean 3.8), but Finnmark had a significantly greater level of overall

NTS performance (mean 4.5).

Similar results were obtained at the category level. Finnmark participants had significantly
higher levels of NTS performance than those at Bodg and Tromsg. With the exception of only
one category, there were no significant differences between participants at Bodg and Tromsg.

In the category “Decision-making,” Bode participants scored significantly lower than those

from Tromsg.

Mean Score with 95% CIM
w
1

Hammerfest
Tromsg
Boda

T
Communication

T T T T
Situational Teamwork Desicion making  Overall score
awareness

Categories (1-5) and Overall scores (1-7)

[ Site:

B Hammerfest B Tromse B Bode|

3.6
3.0
3.0

3.6 3.7 3.6 4.5
3.3 31 31 3.8
3.0 3.0 27 3.5

Figure 8. Overall and Category scores for NTS performance of different training sites. CIM = Confidence Interval

of the Mean
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6 Discussion

In this thesis, we defined the necessary NTS for Norwegian medical students (103) and
created an easy-to-use tool to assess these skills in near-peer training. We utilized this tool to
examine the student performance at decentralized training sites by comparing NTS scores
within student groups with the same learning goals and activities. Our findings reveal that
Finnmark students had significantly higher levels of NTS performance than the Bodg and

Tromsg students.

6.1.1 Adapt or create

To create a tool for assessing NTS, we needed to identify the essential NTS in this setting. We
opted to conduct a qualitative and exploratory study to extend our knowledge of medical
students’ NTS (116). The research group discussed whether to use an existing NTS tool and
customize it or develop a new tool from scratch. Customizing an existing tool would preserve
the comprehensive scientific work behind it, and creating a new tool from scratch could
prevent overlooking specific NTS for this group; however, it also requires additional work
and time. Higham et al. described the development of 76 NTS tools for healthcare
professionals (60). They found that the developmental process varies widely (60). There is no
standardized approach to the development of NTS tools (60). We adopted a broader approach
for creating a new tool. After creating the NorMS-NTS tool, we found it to be similar to
existing tools (103). This finding supports the content validity of the NorMS-NTS and
existing tools. This finding also facilitates future research on adapting existing tools rather

than creating new ones.

6.1.2 Evidence of validity

35



Higham et al. reported that assessments of the validity of NTS tools varied widely (60). They
stated that evidence of the validity and usability of different NTS tools is important. Research
on usability has been lacking for several years, and most related studies have focused on tools
developed over the last ten years. This article describes the importance of considering
usability, especially because of the increasing shortage of healthcare staff. The distinction
between formative tools requires minimal training and can be implemented easily. Formative
tools can be used for training and rewarding feedback. However, high-stakes assessment tools
with robust validity and reliability can only be utilized by experienced raters (57). When the
research group selected the evidence of validity that we prioritized collecting first, we chose
what we deemed most important. To achieve the highest level of utility, the tool must be
widely used. Norwegian medical students are often taught by busy clinicians. We wanted the
tool to function in this setting. Thus, we could not create a tool that required a two-day
course. A cross-sectional study among facilitators observing behavioral skills in healthcare
found that less than 50% of facilitators had formal training in the framework they used for
observation (117). Hence, we chose to collect evidence for the validity of the NorMS-NTS

tool for formative assessment when used by novice raters.

6.1.3 Messick framework

The validation of an NTS tool is not a simple task (56). Using these tools in different settings
may yield divergent results. Score, interpretation, and use affect validity. When collecting
evidence of validity, it is necessary to specify the intended use and settings of the tool. The
validation of these tools is a continuous process of collecting evidence of their validity in
different contexts. Evidence of validity collected in a specific setting may be transferable to

another setting but always requires individual consideration.
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As the validation process is continuous over time, it is necessary to follow this process to
obtain a transparent map of validated and non-validated tools. This ensures that other
researchers and educators understand how to use the tool and identify missing pieces for

further research. Hence, standardized frameworks are used (60).

The studies in our project can easily be categorized within the correct source of evidence in

the Messick framework.

Content evidence was collected from Study 1 (103). We conducted focus group interviews
with people working with or treated by newly graduated physicians. After analyzing the
interviews and creating a prototype of the tool, we asked the participants in the groups for
feedback. Participants confirmed that the tool reflected their opinions and inputs. We also

found that the tool was similar to existing tools, thus supporting its content validity.

Internal structure evidence was collected from Studies 2 and 3. We calculated interrater

reliability and observability and conducted an internal consistency analysis.

Relationships with other variables are planned in future validations.

Response process evidence was collected in Studies 2 and 3. All raters participating in these
studies received a questionnaire after they had rated the videos. The raters provided feedback

on the tool and its use.

Consequence evidence was partly collected by evaluating the possibility of minimal rating

training in Study 1.

We could have used another framework, but the Messick framework offered an excellent
overview of the evidence of validity. We collected evidence from four of the five suggested

sources. As validation is a continuous process, further validations are necessary, and the
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framework provides a good overview of the types of evidence that have already been

collected and what should be further investigated.

6.1.4 Observation of NTS

In a 2023 study, Mommers et al. reported that observing NTS is a complex and challenging
task, even with high-quality assessment tools (117). They found three major causes of the
difficulty in observing NTS (117): “1. Not everything can be observed:” This limitation may
stem from the script of the scenario or because certain aspects are explicitly expressed, such
as mental models; “2. Not everything is observed:” There is always a possibility for the
observer to miss the expressed NTS; “3. Interpretation of the observed NTS is difficult:” The
interpretation of observed skills always involves a “subjective process” influenced by the
raters’ experiences and references. Although tools describe the necessary NTS, they are not
clear, objective standards. The performance of NTS may also fluctuate during a scenario, and
technical skills and NTS may be intertwined, affecting interpretation. Despite these

difficulties, 95% of the informants found the frameworks useful (117).

The wide range of methods for collecting evidence of validity for NTS assessment tools,
mostly validated using the average measure of ICC, reflects complexity (65). To reach
sufficient levels of ICC despite difficulties with objective observation, it is necessary to
compare at the group level instead of at the individual rater level. We consider the possibility
of developing an NTS assessment tool with an excellent single-measure ICC and clear

objective standards as unattainable goals.

In Paper 2, we collected evidence for the validity of NorMS-NTS using a single-measure ICC
(108). We discovered that the tool exhibits sufficient interrater reliability, internal
consistency, and observability for formative assessment when used by novice raters (109).
Raters found the tool relevant and easy to use for training and teaching (109). However, the
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scores are far from excellent (66). If we calculated the average ICC, we would have achieved
a higher value (118). Nevertheless, the tool demonstrated required features such as inter-rater
reliability between individual raters and is easy to use. We consider our findings to be
relevant and important features of the tool and that the values are at the expected levels (63,

119).

Nonetheless, further evidence of the tool’s validity is necessary. The consequences of using
this tool are particularly significant. What impact does the tool have on students? Is it possible
to implement the tool? Will the implementation of the tool increase students’ NTS

performance? These important questions must be addressed in future studies.

After finishing the second paper, we became aware of the Guidelines for Reporting Reliability
and Agreement studies (GRRAS) (120). The authors identified a lack of widely accepted
guidelines for reporting reliability in the medical field. However, the level of reliability
among tool users remains unknown because studies on reliability have failed to report
adequate results. Therefore, the interpretation and synthesis of the study results are difficult.
The authors of the GRRAS paper designed a guideline for 15 issues that should be addressed
when reliability and agreement are reported in the health and medical fields. We analyzed

Paper 2 using these guidelines. The analysis results are summarized in Table 3.

We found that we followed the guidelines to a large extent, but we did not explain how the
sample size was chosen. Hence, we describe and discuss the sample size under the

methodological considerations.
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Table 3. Results after analyzing paper 3 using the Guidelines for Reporting Reliability and Agreement studies (GRRAS)

Title and abstract

1. Identify in title or abstract that interrater/intrarater reliability or
agreement was investigated.

Yes. The abstract descibes that interrater reliability was investigated.

2. Name and describe the diagnostic or measurement device of interest

Introduction explicitly Yes. The NorMS-NTS tool is described explicitly.
Yes. The subject population of interest, the Norwegian medical students, are
3. Specify the subject population of interest. described.
4. Specify the rater population of interest (ifapplicable). Yes. The rater populatione of interest, novice raters, are described.
5. Describe whatis already known about reliability and agreement and Yes. Validation as a continous process is described, and that this was the first
provide a rationale for the study (ifapplicable). part ofthe validation process of the tool.
Method 6. Explain how the sample size was chosen. State the determined number |/t isnot described how the sample size was chosen. The numbers of raters (3),
ethods ofraters, subjects/objects, and replicate observations. subjects/obects (20) and replicate observations are described.
7.Describe the sampling method. The sampling method are described, but not named.
8. Describe the measurement/rating process (e.g. time interval between . o .
A L . . Yes. The rating process and blinding is thorougly described.
repeated measurements, availability of clinical information, blinding).
9. State whether measurements/ratings were conducted independently. |VYes. It isstated that the ratings were conducted independently.
10. Describe the statistical analysis. Yes. The statistical anlysis are described thorougly.
11. State the actual number ofraters and subjects/objects which were
Results included and the number of replicate observations which were Yes. This was described in the methods section.
conducted.
12. Describe the sample characteristics of raters and subjects (e.g. i i
L . Yes. That is described.
training, experience).
13.R t estimates of reliabilityand tincludi f
'er.)or estima .eso reliability and agreement includingmeasuresof | . .. .
statistical uncertainty.
Discussion 14. Discuss the practical relevance of results. Yes. The practical relevance is discussed.
Auxiliary Material |]15.Provide detailed results if possible (e.g. online) Yes. More detailed results available upon request.
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6.1.5 Comparing training sites

In Paper 3, we compared the performance between medical students at different training sites.
As discussed, no NTS assessment tools can completely objectively and reliably measure NTS
performance as long as humans are involved in the rating and interpretation (117). We
considered scoring NTS performance using the NorMS-NTS assessment tool as the best
alternative because, currently, no other options exist. Acknowledging the imperfections of the
tool and its users, we factored these imperfections when conducting our research. We deemed
it necessary for the same raters to rate all students in the study because the inter-rater
reliability was not excellent. The number of videos and raters are further discussed in the

Sample Size section.

As Norway and other countries decentralize medical education and because decentralization
has been shown to increase the recruitment of physicians to rural areas, maintaining the
highest quality of education is paramount. Factual medical knowledge, often referred to as
technical skills or profession-specific competencies (3), can be compared using the final
exam. The same examination was performed at all three training sites described in this thesis.
The official numbers from UiT show a failure rate in the final year exam from 2018 to 2023
as follows: Tromsg 12.7% (out of 490 students), Bodg 8.8% (out of 147 students) and
Finnmark 4% (out of 50 students). Notably, Bodg has a failure rate twice as high as that of
Hammerfest, and Tromsg has a rate thrice as high as that of Hammerfest. This may be
attributed to several factors. The number in Hammerfest comprises only 50 students, while
there are 490 in Tromsg. Further research is necessary to confirm these results and determine
the reasons for these differences. Nonetheless, this indicates that students in Hammerfest have

high levels of technical skills.
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A “good physician” requires technical skills and high NTS performance (121). In Paper 3, we
found that Finnmark students also demonstrated higher levels of NTS performance than Bodg
and Tromsg students. There was no significant difference between Tromsg and Bodg. These
results support the validity of the NorMS-NTS tool. Tromsg and Bodg have largely the same
learning activities and were expected to have similar NTS performance levels. However,
Finnmark has different learning activities with a greater focus on NTS training; therefore,
these differences are expected to be reflected in higher levels of NTS performance. This
difference may be attributed to several factors, as discussed in Paper 3. Nevertheless, this
suggests that NTS training provided in Finnmark is of good quality and effectively enhances

NTS performance.

Overall, we argue that it is possible to provide high-quality, rural, and decentralized medical
education. Medical students can be based in rural areas, undergo decentralized education, and
attain elevated levels of NTS and technical proficiency. NTS and technical skills comprise the
essential skills medical students require to transition from being students to becoming

professionals and ultimately evolving into “good physicians” (121).

6.1.6 Patient safety

During my years of working on this thesis, the importance of patient safety in the project
became increasingly clear to me. First, any mistake that harms a patient is devastating to the
patient and their next of kin. However, mistakes that harm patients can also impact the
responsible physician (10). Patient injuries also have repercussions for society. This entails
additional societal costs, such as lost years of life, increased treatment costs, and workforce
loss (11). Fifteen percent of the total cost of public hospitals in Norway is due to patient
injuries (12). We aimed for the NorMS-NTS tool to make a difference, be easily implemented

in medical schools, increase medical students’ NTS performance, and enhance new
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physicians’ NTS performance, increasing patient safety. We envisioned NorMS-NTS as a tool

that could train medical students in their ability to become lifelong professional learners.

Implementing assessment tools for NTS during medical school may raise students’ awareness
of NTS and enable future physicians to begin the process of being lifelong learners as
professionals (54, 96). To maintain competence, physicians must be able to assess their
practices (54). The healthcare system must facilitate this process. When introducing new
standardized patient care pathways, strict guidelines, and procedures, healthcare professionals
may lose the ability to develop flexibility, make decisions, handle uncertainty, and
communicate with other health professionals and patients (85). Necessary guidelines are
important, but they must be balanced toward a healthcare system that promotes teamwork,
reflection, and critical thinking (80, 85). Physicians and other healthcare professionals can
develop and continually improve NTS throughout their careers. Professionals are lifelong

learners who should have work environments that give them opportunities to develop.

The NorMS-NTS and its implementation may be considered yet another guideline and tool
that require time and effort. Hopefully, the need for minimal rating training and the fact that
users find it useful will contribute to the successful implementation of this tool. Nevertheless,

further studies are required to confirm this hypothesis.

6.2 Methodological considerations

6.2.1 Interviews

Participants in the focus group interviews in the first study were recruited through purposive
sampling (116). We assumed that the people working with or treated by GP residents were
experts whom NTS graduates should possess. Accordingly, we chose groups of professionals

working with GP residents in emergency settings, including experienced general practitioners,
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paramedics, and ER nurses. As new interns started every six months and stayed for six months,
the professionals interviewed worked with several new physicians. They observed new

physicians from different universities with varying levels of NTS.

All groups were associated with the same hospital. All participants lived in the same county,
and the entire area was rural. We considered the selection of groups to have varied sufficiently.
The interviewed paramedics and ER nurses were from the same town. The physicians came
from villages of various sizes near and far from the hospital. The distance from the hospital and
number of inhabitants made the challenges different. We aimed to identify the geographical
differences. If we had seen any geographic differences, we would have extended the interviews;
however, the NTS mentioned were coherent and not associated with geographical location. The
fact that we did not find any geographical differences underpins the possibility that the tool

could be transferable to Norway as a whole, which should be confirmed in further studies.

The most important aspect of good NTS performance is patient benefit. We wanted to explore
patients’ views. Which NTS are the most important for the patient? What NTS do they think
new physicians should hold? To explore this, we conducted interviews with the user
committee at a local hospital, comprising patients and their next of kin of different ages and
sexes. Committee members also hold roles in various patient-interest organizations. The
members, including experienced patients and patients’ relatives, live in different places; all
bring different personal experiences to the table, mirroring the general population. We
consider this group composition ideal for expanding and exploring knowledge about new
physicians’ NTS. Although we interviewed novices in the NTS field, they demonstrated a

significant amount of implicit knowledge.

All interviews were conducted mono-professionally and were semi-structured (59). Hence,

using the same vignette and interview guide in all interviews was highly important (122).
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Upon reaching saturation, the same researcher conducted all subsequent interviews. After the
first five interviews were completed, two more interviews were conducted to confirm the

results (116). All interviews were recorded and transcribed.

All transcribed interviews were subsequently transferred to NVivo (AlfaSoft. com). We opted
to conduct a modified open-card sort analysis because we did not want the researchers to be
influenced by existing categories and began without preliminary categories (104). The
modification was that the researchers sorted the data themselves instead of having others
perform sorting. During the analysis process, a prototype of the tool was created and sent
back to the participants to ensure that their opinions and inputs had been captured. We have

received valuable feedback and made minor modifications to the tool.

6.2.2 Literature search

We conducted a literature search to review the comprehensive scientific work underlying
existing tools and research. A literature search was conducted at the end of this process. We
aimed for the process of creating a new tool to be as unaffected as possible by existing tools
to determine whether new NTS would emerge. At this point in the process, we gathered all

the inputs from the focus groups and created a prototype.

6.2.3 Sample size

The sample size in Paper 2 included 20 video-coded medical students, while in Paper 3, 24
video-coded medical students were included. The GRRAS analysis revealed a missing
description of how the sample size was calculated in Paper 2. When calculating the sample
size, it is necessary to know the underlying event rate (prevalence) and the standard deviation
of the population, which are usually estimated from previous studies (123). Thus, the NorMS-

NTS tool is completely new. We had no previous research on the tools or performance of the
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Norwegian medical students’ NTS. Therefore, the sample size was not calculated in this

study.

Sample size calculations are challenging due to practical limitations. In Paper 2, three raters
rated medical students in 20 videos, each approximately 15 minutes long (108). It was
assumed that the balance between the number of videos each rater could rate and the number
of videos needed for statistical analysis was met. The raters found it challenging to complete
the ratings because they were time-consuming and required high levels of focus. Twenty
videos were considered near the threshold for the number of videos each rater could rate.
Based on this, we chose to compare eight students from each training site, with 24 videos for
each rater. Ideally, several additional videos from each training site studied would be
desirable; however, it would be impossible for the same rater to perform at high levels of
focused ratings for so many videos. Therefore, as each rater rated only eight videos from each
training site, we increased the number of raters required to rate each student to eight. Thus,
the probability of accurately measuring NTS performance level increases as group size
increases (124). Nonetheless, the sample size may be a limitation of the study and may limit

its generalization. Further studies are warranted.

6.2.4 Reflexivity

In 2012, | graduated as a candidate from UiT — The Arctic University of Norway, and the
last 10 years as a physician and general practitioner in Finnmark has influenced my
preconceptions. We considered this when analyzing the data, with two separate researchers
first performing the analysis individually. All validations and ratings of the tool were
conducted by raters who were blinded to the training site and student identity; therefore, our

previous work and analysis were validated by others.
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During this period, the constructivist approach has become increasingly more prominent
(125). We initially planned to validate the NorMS-NTS tool; nonetheless, we now know that
the concept of validation is more nuanced than previously thought (105, 125). There is
currently no validated NTS tool (105). A true and stable NTS score is not found if human
factors are present (125). The assessment of the NTS remains an area with many unanswered

questions.

6.2.5 User perspective

Higham et al.’s systematic review of observer-based tools for NTS assessment in healthcare
described the development methods for different tools (60). None of the tools included a user
perspective (patient representatives) as part of their development (60). In the development of
the entire thesis project and creation of the NorMS-NTS tool, we found the patient’s
perspective to be fruitful and significant (103). NTS training aims to provide better healthcare
services to patients. Hence, patients’ perceptions should be considered. Interestingly, there
was a high agreement on the necessary NTS between the focus groups comprising members
of the user committees and the groups with health professionals. Desirable NTS seem
universal for health professionals and patients. This underpins the validity of the NorMS-NTS

tool and other similar existing tools.

The perspectives of the tool users are also important. If we want the tool to be relevant,
implemented, and improve new physicians’ NTS, it must be useful for users (98). In the
second study, raters answered a questionnaire on the usability of the tool. This provides
valuable information for further development and implementation of the NorMS-NTS tool.
We consider our focus on user perspective a strength of the project and recommend the

widespread use of the user perspective in research.
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6.2.6 Open access

Open Access is important for the society to increase access to knowledge. In 2017, the
Norwegian government aimed for all publicly funded scientific articles to be open access by
the end of 2024 (126). The funders of this thesis, the Northern Norway Regional Health
Authority, and the associated university UiT, require open-access publications (127, 128).
The papers in this thesis are open-access. Papers 2 used open-access gold (108). Paper 1
presents green open access through the Munin Open Research Archive at UiT (103). This is a
self-archiving system. As of January 1, 2022, UiT introduced its Right Retention Strategy to
make all academic literature from UiT available through green Open Access (128). Thus, all
articles were self-archived and accessible in Munin. Articles published in gold open-access
journals are deposited as publishers’ PDF. Articles from the closed subscription journal UiT
have been deposited as the latest peer-reviewed version of the manuscript. UiT rector has

legal responsibility for this policy.

The NorMS-NTS tool and handbook are freely available from the Finnish Hospital Trust
website (129). All relevant research is freely accessible through Open Access. We consider

this an advantage of the widespread use of the tool.

7 Conclusions

We have developed an assessment tool for Norwegian medical students’ NTS, the NorMS-
NTS. The process of collecting evidence of validity have started. We found that the tool was
usable for raters. Interrater reliability, internal consistency, and observability were sufficient
for formative assessments when used by novice raters. We observed that rural, decentralized
medical students in Finnmark had higher levels of NTS performance than the students in

Bodg and Tromsg.
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In rural areas, decentralized medical education may contribute to the development of highly
skilled physicians. Medical students transition from being students to becoming highly
qualified professionals, encompassing NTS and factual medical knowledge, as a result of their

rural, decentralized education.

8 Future perspectives

Our main goal was to create a tool to assess Norwegian medical students’ NTS and compare
their performance at different training sites. During the course of this thesis, the necessity of
high NTS performance for patient safety became clear. This thesis is one step toward higher
NTS levels for new physicians in Norway. The NorMS-NTS tool is only the beginning,
fulfilling national expectations to perform higher-quality NTS training in medical schools.
This offers the possibility of improving new physicians’ NTS and patient safety. To do this, it
is necessary to evaluate the training given and see whether the students amend their NTS

performance.

If the NorMS-NTS tool ends with this thesis, it will not change anything. Further research is
required in this area. We aspire to see this tool implemented in Norwegian medical schools as
a formative tool for student feedback, enhancing awareness of the importance of NTS. To
accomplish this, it is necessary to fully validate the formative assessment tool by further
examining its consequences. This involves determining whether the assessments obtained by

the tool are correct and beneficial, as well as assessing the tool’s impact on students.

Further research should focus on the usability of this tool for summative assessment. The tool
can then be used to evaluate the education provided to improve NTS training. The tool should

also be validated for Norwegian physicians in the first part of their specialization (LIS1).
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Furthermore, the tool should be validated in different settings and situations, including other

Scandinavian countries.

If the tool is implemented, the effects of its widespread use should be studied. Will structured
NTS performance training, evaluation, and feedback during medical school influence
physicians’ clinical work? Based on the currently available research, we believe that the
implementation of NorMS-NTS may contribute to better teaching and feedback and provide
medical students in Norway with better NTS (45). In such cases, newly qualified physicians
will eventually have better NTS. This may reduce the risk of adverse events and improve

patient safety. Nonetheless, further studies are required to confirm this hypothesis.

Figure 9 Hammerfest - Finnmark. Photo: Katrine Prydz
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Abstract

Background The NorMS-NTS tool is an assessment tool for assessing Norwegian medical students'non-technical
skills (NTS). The NorMS-NTS was designed to provide student feedback, training evaluations, and skill-level compari-
sons among students at different study sites. Rather than requiring extensive rater training, the tool should capably
suit the needs of busy doctors as near-peer educators. The aim of this study was to examine the usability and prelimi-
nary assess validity of the NorMS-NTS tool when used by novice raters.

Methods This study focused on the usability of the assessment tool and its internal structure. Three raters used

the NorMS-NTS tool to individually rate the team leader, a medical student, in 20 video-recorded multi-professional
simulation-based team trainings. Based on these ratings, we examined the tools'internal structure by calculating

the intraclass correlation coefficient (ICC) (version 3.1) interrater reliability, internal consistency, and observability. After
the rating process was completed, the raters answered a questionnaire about the tool's usability.

Results The ICC agreement and the sum of the overall global scores for all raters were fair: ICC (3,1)=0.53. The
correlation coefficients for the pooled raters were in the range of 0.77-0.91. Cronbach’s alpha for elements, catego-
ries and global score were mostly above 0.90. The observability was high (95%-100%). All the raters found the tool
easy to use, none of the elements were redundant, and the written instructions were helpful. The raters also found
the tool easier to use once they had acclimated to it. All the raters stated that they could use the tool for both training
and teaching.

Conclusions The observed ICC agreement was 0.08 below the suggested ICC level for formative assessment (above
0.60). However, we know that the suggestion is based on the average ICC, which is always higher than a single-
measure ICC. There are currently no suggested levels for single-measure ICC, but other validated NTS tools have
single-measure ICC in the same range. We consider NorMS-NTS as a usable tool for formative assessment of Norwe-
gian medical students’ non-technical skills during multi-professional team training by raters who are new to the tool. It
is necessary to further examine validity and the consequences of the tool to fully validate it for formative assessments.
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Background
Non-technical skills (NTSs) are defined as ‘the cogni-
tive, social and personal resource skills that complement
technical skills and contribute to safe and efficient task
performance’ [1]. Examples of NTSs include skills in
decision making, leadership, teamwork, situation aware-
ness, etc. [2]. Studies show that NTSs can be improved
through training [3-6]. Medical students need to learn
NTSs during medical school, as the high-level use of
NTSs is important for patient safety [1, 7]. Poor NTS per-
formance has been identified as a contributing factor in
70% of the adverse events that occur in hospitals [8].

Training NTS requires an NTS assessment tool to
ensure that medical students successfully obtain these
skills during medical school. NTS tools can be used to
evaluate students’ NTS performance, give them feed-
back and evaluate the NTS training. Several tools have
been developed for the assessment of health profession-
als’ NTSs [9-14]. The most versatile and flexible is the
Scottish Anesthetists Non-Technical Skills rating system
(ANTS) [9]. This has been further developed into Dan-
ish and Norwegian adaptations aimed at assessing nurse
anesthetists [15]. Other tools are the Non-Technical
Skills for Surgeons (NOTSS) [16], Anesthetists Non-
Technical skills for Anesthesia Practitioners (ANTS-AP)
[17] and the Scrub Practitioners’ List of Intraoperative
Non-Technical Skills (SPLINTS) [18]. For medical stu-
dents, the Medical Students’ Non-Technical Skills (Medi-
StuNTS) [19] was created in the United Kingdom [20].
There is also a tool for anesthesiology students, the Anes-
thesiology Students’ Non-Technical skills (AS-NTS) [14].

There is evidence of the need to develop customized
tools for each profession and even for specific countries
and cultures [21, 22]. Different countries have differ-
ences in culture, tasks and responsibilities, which likely
require contextualizing what NTS is about and how they
would be used. Studies have found that NTS tools devel-
oped in the United Kingdom had to be adapted for use
in a Danish setting [22]. To avoid a risk of overlooking
specific desired NTS for Norwegian Medical students
if adapting an existing tool. we decided to create a new
tool to assess Norwegian medical students’ nontechni-
cal skills (NorMS-NTS) [23]. The process of the devel-
opment of NorMS-NTS has been thoroughly described
previously [23].

NorMS-NTS was created as a tool for assessing NTS
in relation to student feedback, training evaluations, and
comparing student skills levels among different study

sites. To facilitate a broader adoption of the tool and to
optimize the validation of data, the ease of use was a crit-
ical feature for this tool. That the tool does not require
extensive rater training was thus of importance.

The aim of this study was to examine the usability and
preliminary assess validity of the NorMS-NTS tool when
used by novice raters.

We recognize that validity interpretation is not simply
a matter of either being valid or not [24]. The issue of
validity is measured through scores, interpretation, and
use, not simply by the tool. Different uses of the same
tool may lead to diverging results. In other words, valid-
ity is context dependent. When validating NTS assess-
ment tools, it is important to define and clearly specify
the intended context. Evidence validated in one specific
setting is often transferable to another setting, but that
should be specifically determined according to each situ-
ation. Validation is a continuous process of collecting evi-
dence over time and in different contexts.

As the aim of this first part of the validation process was
to examine novices’ use of the NorMS-NTS. Our focus in
this study is the usability of the tool and its internal struc-
ture, as measured by interrater reliability, internal con-
sistency, and observability. A full validation for formative
assessment with consequences and impact on students is
beyond the scope of this article. We did not collect valid-
ity evidence for the use of the tool for summative assess-
ment, as it requires extended rater training. Previous
studies from aviation show that even those who know
human factors need 2-3 days of training and calibration
to reach sufficient single rater inter-rater reliability [25].

Methods

The NorMS-NTS consists of four categories, 13 elements
and an overall score (Table 1). The categories and ele-
ments are rated on a 5-point Likert scale, and the overall
global scores are rated on a 7-point Likert scale.

Validity evidence was collected by performing as
an observational study using three raters to assess the
human performance evidenced in 20 videos. Three doc-
tors from RegSim were recruited as raters. RegSim is a
unit at the Northern Norway Regional Health Author-
ity (Helse Nord) that is responsible for simulation train-
ing in all hospitals in northern Norway. All three doctors
had broad clinical experience and shared a stated inter-
est in simulation (Table 2). The raters were blinded to
the participants’ educational grade. The three raters
were required to read the NorMS-NTS training manual
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Table 1 NorMS-NTS
Category? Category score® Element? Element score® Feedback

Communication

Situation awareness

Teamwork

Decision making

Team communication

Establish mutual understanding
Patient communication
Situational assessment
Understanding of team members'roles
Attentiveness

Professional modesty

Flexibility

Efficient use of team members
Uncertainty management
Decision analysis

Leadership

Prioritization

General comments:

2N/A - Not applicable. 1, much below average; 2, below averag
b Within team unless otherwise specified

Overall global rating (marked with a ring):

Very poor 1-2 - 3-4 - 5-6 — 7 Excellent

Table 2 Raters'backgrounds

e; 3, acceptable; 4, above average; 5, much above average

Background Rater 1 Rater 2 Rater 3

Age 57 51 46

Specialization Pediatrician Anesthesiologist Anesthesiologist

Academic competency highest degree/position? PhD Cand. med Cand. med

Clinical experience (number of years in clinical practice) 30years 25 years 19 years

Do you have any prior experience with nontechnical skills No Yes Yes, many years of experience with simula-

(NTSs) or tools for NTS assessment?

tion training, but not with specific tools like
this

developed by the author (KP). The research team mem-
ber KP delivered a 20-min overview of the tool to all
three raters via Microsoft Teams ®. The three raters were
then given online access to the videos through an online
data portal. Raters received the tool through e-mail. Each
rater individually rated the team leader (medical student)
through 20 video-recorded multiprofessional simulation-
based team trainings using the NorMS-NTS tool. One
rater completed the forms electronically and sent them
to researcher KP via email. The remaining two raters
printed the forms and filled them out manually, then they
scanned them and returned them via e-mail.

Each video was assigned a study identification num-
ber consisting of two digits, and the three raters were
assigned the numbers 01, 02 or 03. The data from
the raters’ marking sheets were entered into an Excel
sheet. The data were then imported into the Statistical

Analysis System (SAS® ver. 9.4) for analysis. The data
were checked for possible errors, such as incorrect scales
or missing ratings. Then, the data were stored in a per-
manent and password-protected SAS database in prepa-
ration for the analyses.

Setting

The medical students participating in this study were
enrolled as students at UiT—The Arctic University of Nor-
way in Hammerfest, Tromsg and Bode. All students had
multi-professional team training as part of their curriculum.
The teams mostly consisted of medical students and nursing
students, although some teams also had radiography stu-
dents or bioengineering students on their team. The medi-
cal students were in their 5 and 6™ years of study. Two
different simulation-based training scenarios were used, and
they were implemented following detailed descriptions in
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scenario scripts. Each simulation lasted between 12—20 min.
Due to COVID-19 restrictions, some of the scenarios were
implemented using a simulation manikin rather than a
simulated patient. All scenarios had a trained nurse or doc-
tor as the facilitator. The simulated patient was examined,
answered student questions, and expressed pain and emo-
tions. The students performed all measures and examina-
tions, and the facilitator then informed them of the results
consecutively. If the desired equipment was not available,
the students were told to say what they would have done,
which is a low-cost, easily accessible method of simulation
training that can be performed anywhere.

Ethics
Norwegian law exempts educational studies from ethical
approval because they do not involve patients. However,
the Regional Committee of North Norway for Medical
and Health Research provided feedback on the protocol
used in this study and approved this assumption (Ref:
2016/1539/REK nord). The participant consent form
was approved by the Norwegian Center of Research
Data (Ref: 57,474/2017). Informed consent from all par-
ticipants was obtained after oral and written information
was delivered on the purpose and objectives of the study.
The rating of the videos was performed on the Services
for sensitive data (TSD) facilities owned by the Univer-
sity of Oslo, operated and developed by the TSD service
group at the University of Oslo, IT department (USIT).
All videos were saved at the TSD. TSD provides a plat-
form for public research institutions in Norway. This ser-
vice provides a secure project area where researchers can
collect, store, and analyze sensitive data.

Validity dimensions

Messick’s framework is recommended as a method of col-
lecting evidence to validate assessment tools [24]. There
are other frameworks available, but we chose Messick’s,
as it has been the standard in the field since 1999 [26].
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It is a conceptual, theoretical framework that utilizes five
sources of evidence: content, internal structure, relation-
ship with other variables, response process and conse-
quences. We have summarized our validation procedures
for different sources in Table 3, which displays the differ-
ent dimensions we used to investigate validity evidence
regarding the use of the NorMS-NTS.

Content

Evidence for validation of the tool’s content was col-
lected during the development of the NorMS-NTS [23].
The tool was created based on information gathered
from focus group interviews. Participants in these focus
groups provided their views regarding which NTS were
necessary for newly graduated physicians. After analyz-
ing the interviews, the participants were asked to pro-
vide feedback regarding the tool. Participants were asked
if the tool accurately reflected their opinions and inputs.
The feedback provided indicated that the assessment tool
accurately reflected their opinions. Despite beginning the
tool’s development from scratch, the tool was quite similar
to previously described tools, demonstrating convergent
validity and thus supporting content validity [9, 21, 28, 29].

Internal structure

Interrater reliability

ICC (3,1) was calculated as all subjects were being rated
by the same specific population of raters. The nonpara-
metric statistic Kendall's W was also used to assess the
level of agreement between raters.

Internal consistency analysis

The correlation between the elements, categories and
overall global scores was measured. The Spearman non-
parametric correlation between each category and the
corresponding elements was calculated, as well as that
between the global scores and the categories. In addition,
Cronbach’s alpha (CA) was applied.

Table 3 Messick framework: sources of evidence, definitions and procedure

Source of evidence Definition

Procedure

Content

Internal structure
arching construct [24]"

Relationships with
other variables

"

posed test score interpretations [26]

Response process
in [26]"

Consequences

“the relationship between a test’s content and the construct it is intended to measure [26]”
"The relationship among data items within the assessment and how these relate to the over-

“The fit between the construct and the detailed nature of performance... actually engaged

“The impact, beneficial or harmful and intended or unintended, of assessment [27]"

Assessed as a part of development
Interrater reliability

Internal consistency
Observability

“The degree to which these relationships are consistent with the construct underlying the pro- Planned in further validations

Raters respond in questionnaire

Evaluation of the possibility
of minimal rater training
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Observability

The observability of each element, category and global
score was calculated by the percentage of observations
recorded by the raters. An observability >50% is deemed
acceptable [30].

Response process

All raters received a questionnaire after they had com-
pleted rating all of the videos (Table 4). Raters were asked
to give feedback on the tool, including whether they
found it to be unclear, difficult to use, or any other inputs.
The answers are summarized completely in Table 4.

Consequences

We examined the possibility of using NorMS-NTS after
minimal rater training. For a high-stake summative
assessment, an ICC of above 0.70 is suggested [31]. For
a formative assessment, a minimum ICC is not clearly
specified. An ICC above 0.60, however, is proposed
[31]. The proposed ICC levels are based on the aver-
age ICC. The average ICC levels are always higher than
the single-measure ICCs [32]. We could not find any
proposed levels for single ICC measures for formative
assessment.

Results

The average overall global scores for the three raters
across the 20 videos was 4.7 (SD=1.1), 4.3 (SD=1.4) and
4.0 (SD=2.0).

Table 4 Raters questionnaire

Background:

Age:

Specialization:

Academic competency highest degree/position?
Clinical experience (number of years in clinical practice):

Do you have any prior experience with nontechnical skills (NTS) or tools
for NTS assessment?

Usability of the tool:

How was the tool to use?

How easy was it to assess the students'skills in elements and categories?
Were there elements of nontechnical skills that the tool did not capture?

Were there elements that you felt were redundant, i.e, should not have
been included in the tool?

Were there elements that were difficult to assess?
Were the written instructions helpful?

Did you find that it became easier or more difficult to use the tool
after gaining more experience with its use?

How long did you spend on average rating the videos?
Is this a tool you could use for training or teaching?
Other feedback?
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Internal structure

Interrater reliability

An ICC below 0.40 is considered as a poor correlation,
between 0.40 and 0.59 is considered a fair correlation,
between 0.60 and 0.74 is considered an good correla-
tion and between 0.75 and 1.00 as excellent correlation
[33]. The ICC agreement for the sum score of the overall
global score for all raters was fair: ICC (3,1)=0.53 [33].
This was supported by Kendall's W =0.73 (Table 5). Two
of the raters had a higher level of experience, and once
an agreement analysis for those two only was applied, the
level of agreement was higher. ICC (3,1)=0.53 was still
fair [33]; however, Kendall's W =0.80 was good. The indi-
vidually calculated ICC (3,1) and Kendall’s W are both
lower (0.25-0.55 and 0.51-0.75, respectively).

Internal consistency analysis

For both the Spearman correlation coefficient and Cron-
bach’s alpha, a correlation coefficient of near 1.0 repre-
sents high internal consistency. Most of the Spearman
correlations were above 0.80 (Table 6). The correlation
coefficients for the pooled raters were in the range of
0.77-0.91. Almost all correlation coefficients were signif-
icant at the p=0.0001 level. Cronbach’s alpha for the ele-
ments, categories and global scores were all mostly above
0.90, which is in the excellent range and thus confirms a
high level of scoring consistency among the raters.

Observability

Observability was calculated as the percentage of ele-
ments and categories that were not scored with n/a. Two
of the marking forms had completed scoring of all ele-
ments scored but not all categories. This was considered
an error, as all elements were observed. Those two forms
were not included in the statistics. The observability was
deemed acceptable (95%-100%) (Table 7).

Response process

The raters’ responses are summarized in Table 8. All the
raters found the tool easy to use, none of the elements
were identified as redundant, and the written instruc-
tions were helpful. Raters also found the tool easier to use
once they gained practice in using it. Raters with NTS
experience had a shorter time of use per video than the
novel rater. All the raters stated that they could use the
tool for training or teaching.

Some of the videos were reported to be slightly too brief
to properly assess all elements for scoring. One of the
raters suggested that the ratings should have been more
standardized, that team members should be more uni-
form and that facilitators should take a similar approach.
It was also mentioned that communication depended on
whether the patient was a manikin or a simulated patient.
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Table 5 Inter-rater agreement statistics. ICC and Kendall's W
All raters Rater 2 and 3

Score ICC(3,1) Kendall’'s W 1CC(3,1) Kendall's W
Communication 0.49 0.69 0.37 0.71
Team communication 043 0.63 048 0.77
Establish mutual communication 0.55 0.75 045 0.80
Patient communication 0.54 0.68 045 0.74
Situational awareness 0.50 0.69 043 0.73
Situational assessment 0.27 0.51 0.07 0.56
Understanding of team members'roles 0.39 0.63 0.13 0.58
Attentiveness 044 0.68 0.37 0.76
Teamwork 040 0.62 0.20 0.63
Professional modesty 0.25 0.51 0.02 0.55
Flexibility 041 0.67 040 0.76
Efficient use of team members 040 062 0.25 0.64
Decision making 0.44 0.68 049 0.79
Uncertainty management 0.36 0.57 046 0.75
Decision analysis 043 0.61 0.58 0.81
Leadership 049 0.72 048 0.82
Prioritization 033 0.56 037 0.71
Overall Global Score 0.53 0.73 0.55 0.80
Sum of communication elements 0.58 0.76 0.51 0.81
Sum of situational awareness elements 041 0.67 0.21 0.67
Sum of teamwork elements 042 0.68 0.28 0.71
Sum of decision-making elements 046 0.66 0.55 0.82
Sum of all elements 0.50 0.72 045 0.82
Sum of categories 052 0.73 045 0.80

One rater suggested that crew resource management
(CRM) elements, such as fixation errors and reevalua-
tions, could be given a greater focus in the tool.

Consequences

The calculations show that the use of NorMS-NTS by
raters new to the tool reaches an ICC of 0.53. That value
is 0.08 below the suggested ICC level for formative
assessment of above 0.60 [34].

Discussion
The NorMS-NTS tool was developed for the assessment
of Norwegian medical students’ nontechnical skills. Our
aim has been to create an easy-to-use tool that suits busy
doctors as near-peer educators in both clinical teaching
settings and during simulation-based training. Ideally,
this tool should be easy to find online, and raters should
be able to use the tool after only a short introduction. The
interpretation of the validation results described in this
study was based on these principles.

The raters found the tool usable. They found all the
categories and elements relevant. The raters considered
the written instructions helpful. We will improve them

further, especially for the categories and elements with
the lowest ICC. All raters could use the tool for training
or teaching. The least experienced rater used 45 min to
rate videos, which is not feasible in clinical practice, bu
the experienced raters used only a few minutes more
than the duration of the scenario. Therefore, raters will
probably be more efficient as they become accustomed
to the tool. The raters also described that in their feed-
back. The internal structure of the tool was excellent. The
observability was also found to be excellent. These find-
ings support the tools’ structure and content. The usabil-
ity of the tool was found to be satisfactory.

The usability for the raters after only a short introduc-
tion is an important part of the ‘Consequences. On the
other hand, the consequences for the students are also
important to investigate further. Such studies should
explore the students’ views. Are they assessed fairly?
Do they get ideas for improvement? Does the assess-
ment motivate or encourage them? It is also important
to explore the system consequences. Is it possible to inte-
grate such a tool in education? Do teachers and learners
use the tool to clarify learning potential, or a test to pass
or fail. Do we have the tools to help those who struggle?
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Table 6 Consistency in scoring by Spearman correlation coefficient for category vs. elements or global score vs. categories

Spearman correlation coefficient for category vs.

Cronbach’s alpha (standardized variables)

elements or global score vs. categories

Score Rater 1 Rater 2 Rater 3 Raters pooled Rater 1 Rater 2 Rater 3 Raters pooled
Communication - - - - 0.94 0.74 0.90 0.92
Team communication 0.88 0.85 0.89 091 0.96 0.75 0.92 093
Establish mutual communication 0.89 0.68 0.85 0.86 0.96 0.84 092 0.94
Patient communication 0.90 043 0.77 0.82 0.95 0.87 0.96 0.95
Situational awareness - - - - 0.95 0.52 0.98 0.94
Situational assessment 0.96 047 0.91 0.88 0.95 0.84 0.98 0.96
Understanding of team members'roles 0.88 0.82 091 0.87 0.97 0.66 0.98 0.96
Attentiveness 0.93 0.58 0.96 0.89 0.96 0.74 0.97 0.95
Teamwork - - - - 0.92 0.77 0.97 0.94
Professional modesty 0.85 0.71 097 0.88 0.94 0.80 0.98 0.95
Flexibility 0.92 0.52 097 0.88 093 0.88 0.98 0.95
Efficient use of team members 0.87 0.73 0.95 0.89 0.96 0.79 0.99 0.96
Decision making - - - - 0.94 0.88 097 0.95
Uncertainty management 0.88 0.85 0.89 0.87 0.95 0.88 0.97 0.95
Decision analysis 0.88 0.76 0.82 0.80 0.96 091 0.98 0.96
Leadership 0.92 0.57 0.92 0.86 0.95 0.94 097 0.96
Prioritization 0.87 0.90 0.95 0.90 0.95 0.89 0.97 0.95
Overall global score - - - - 094 0.82 0.98 0.95
Communication 0.88 0.82 0.90 0.81 0.96 0.84 0.98 0.95
Situational awareness 0.93 0.74 0.89 0.77 0.95 0.85 0.98 0.95
Teamwork 0.86 0.55 0.94 0.79 0.97 0.90 0.98 0.95
Decision making 0.94 0.69 0.93 0.86 0.95 0.86 0.98 0.95

Table 7 Observability

Elements

Observability

Team communication
Establish mutual understanding
Patient communication
Situational assessment
Understanding of team members'roles
Attentiveness
Professional modesty
Flexibility
Efficient use of team members
Decision analysis
Uncertainty management
Leadership
Prioritization
Categories
Communication
Situational awareness
Teamwork
Decision making

100%
100%
100%
100%
100%
100%
100%
100%
100%
97%

95%

98%

100%

100%
100%
100%
99%

This is all out of scope for this paper but should be stud-
ied further.

The individual interrater reliability after a short intro-
duction and training was found to be fair. We found a
single measure ICC of 0.53 for the global overall score.
That ICC is 0.08 below the suggested ICC level for forma-
tive assessment (above 0.60) [34]. However, we know
that the suggestion is based on the average ICC, which is
always higher than a single-measure ICC [35]. Compar-
ing to other NTS tools, ICC is challenging, as the ICC
calculations are not specified [36]. In studies where sin-
gle-measure ICC is calculated with raters novice to the
tool the findings are quite similar to ours. The NOTSS
single measure ICCs on the category scores varied from
0.29 to 0.66 [37]. The Medi-StuNTS reached a single-
measure ICC of 0.37 [36]. Other studies where ICC is not
specified as single-measures or average the ICC are still
in the same range as NorMS-NTS [38]. A study compar-
ing ANTS and Ottawa GRS found ICCs of 0.39 and 0.42
for overall scores [39]. As there are no suggested levels
for single-measure ICCs for formative assessment for
novice raters [36], we consider the calculated levels to
be sufficient for conducting a formative assessment of
medical student N'TS, as they are in the same range as for
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Table 8 Rater feedback
Usability Rater 1 Rater 2 Rater 3

How was the tool to use?
How was it to assess the students' skills in elements and
categories?

Were there elements of non-technical skills that the tool
did not capture?

Were there elements that you felt were redundant, i.e.
should not have been included in the tool?
Were there elements that were difficult to assess?

Quite intuitive
A bit detailed and challenging to get all the elements, but
absolutely possible.

Not really, but the videos could sometimes be a little short so
that you couldn't include, for example, decisions at the end.
And probably better to assess candidates when you are
physically present

Not the way | see it, all elements are important

Modesty must be appropriate - too much, then maybe it will
also be difficult with the cooperation

I think the tool seemed adequate in relation to the purpose

| think the tool will be able to work well. I think the
evaluation of the form would have done better with a more
uniform background among team members in the scenario,
standardization in the use of the tool and a similar approach
lamong facilitators

CRM elements such as fixation errors and reevaluation could
perhaps be given their own focus?

No

It becomes difficult to assess communication with the
patient depending on whether a doll or living marker is used

I think the form actually works quite well

There are good points that are assessed under each main
category, but | am curious to see how much our assessments
match or differ from each other when comparing the results
between us users

No

No

No, but perhaps a little overlap between the categories

Were the written instructions helpful? Yes

Did you find that it became easier or more difficult to use
the tool as you used it more times?
How long did you spend on average rating the videos?

Yes, easier once you get used to it

| went through all the videos and reassessed twice. to see if |
rated roughly the same. | would estimate about 45 minutes
per video, so you have to have breaks.

Is this a tool you could use for training or teaching? Yes

Other feedback?

Yes - as an assurance that you had the correct Yes
understanding of the form
Yes

That time the video lasted +2-3 minutes

Yes

Easier

I have mostly had one review per candidate. The way | have
done this was to fast forward to the arrival of the doctor
and follow the scenario from there. 20-30 minutes?

Yes, | think it can be useful, but with a clear order of what to
use it for.

There is a wide gap in both candidates and facilitators in
terms of competence, experience and skills. I think that is an
important limitation of the study. The candidates who get to
appear as a marker necessarily have a slightly more difficult
ljob with communication than those who have a living
marker. It was a long time from when | completed this work

other validated NTS tools. The average ICC (3.1) would
be more appropriate to use for validation for summative
assessment and should be applied in later validations of
the tool.

There are several ways to increase interrater reliability,
i.e., rater training, modification of the assessment tool,
stricter scenario design, etc. Previous studies have shown
that the level of interrater agreement increases when
raters gain more experience with an assessment tool [40].
As the NorMS-NTS is usable with minimal training, it
is also possible for busy doctors to gain experience with
the tool, hence increasing its interrater reliability. We will
also continue to refine the NorMS-NTS training intro-
duction and training manual in the areas that were iden-
tified as poor.

Limitations

As collecting validity evidence of NTS assessment tools
is a continuous process of collecting evidence of validity,
this article only describes part of the validation necessary
to meet all accepted sources of evidence in the Messick
framework. We have tried to clearly specify the context
and intended use we have assessed usability and pre-
liminary validation of NorMS-NTS for in this article. We
did not seek validity evidence of the use of the tool for
summative assessment with minimal rater training now.
Further collection of validity evidence as described in the
Messick framework is planned, including for summative
assessment using average ICC. To fully validate the tool
for formative assessment, it is necessary to further study

the consequences of the tool. That is, we explore the
impact on the students and see if the formative assess-
ments obtained by the tool are correct and beneficial.

The raters had some input about the validation pro-
cess itself. We deliberately chose to not have standard-
ized scenarios, teams, and facilitators. We wanted a tool
that works in everyday life, with different facilitators,
team members and situations. All raters rated the same
scenarios in the study, so they had the same variety. We
would probably have achieved a higher level of interrater
reliability with a greater degree of standardization of the
scenarios and ratings, but the findings may not have been
transferable to practical use. Some suggest that all vali-
dation of assessment tools should include true measurers
of validity and reliability, and we have worked to achieve
this in our study [41].

As this preliminary validation process was created to
validate the tool for formative assessment for busy doc-
tors as near-peer educators in clinical practice, we chose
single-measure ICCs. Because of that, we only had three
raters. When validating the tool for summative assess-
ment, more raters will be included.

The tool was developed in Norway. When using it in
different contexts, be it different places within Norway or
in different countries, pilot studies should be conducted,
collecting context-specific validity evidence again. Using
such a tool and interpreting its results is a complex
socio-technical endeavor with possible consequences for
healthcare professionals and the people who they treat.
Therefore, it seems appropriate to double check.
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Conclusions

We collected preliminary evidence of validity for the
NorMS-NTS tool. Raters found the tool usable. When
the NorMS-NTS was used by raters new to the tool we
found that the interrater reliability, internal consistency,
and observability were sufficient for formative assess-
ment. It is necessary to further examine the conse-
quences of the tool to fully validate the tool for formative
assessment.

Further

The process of validation for the NorMS-NTS began with
this study. A summative assessment study calculating the
average ICC is planned for the future. Further validation
should focus on the final two sources of evidence in the
Messick framework: relationship with other variables and
consequences. We note that it is also important to vali-
date the tool for different settings.
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Abstract

Purpose:

Mastering non-technical skills (NTS) is a fundamental part of the training of new physicians
to perform effectively and safely in the medical practice environment. Ideally, they learn these
skills during medical school. Decentralized medical education is being implemented
increasingly worldwide. This study aimed to compare the NTS performance of medical
students in their last year of education at three different training sites of the same university.
Two of the three training sites studied, Bodg (a regional hospital) and Finnmark (a rural local
hospital), implemented decentralized medical education. The third training site was the main

campus in Tromsg, located at an urban university hospital.

Methods:

This blinded cohort study included students from the three training sites who participated in
identical multi-professional simulations over a six-year period. Eight raters evaluated the
video recordings of eight students from each training site using the Norwegian Medical
Students Non-Technical Skills (NorMS-NTS) tool. The NorMS-NTS tool, which comprises
four categories and 13 elements, assesses the NTS of Norwegian medical students and assigns
an overall global score. Pairwise significant differences in the NTS performance levels

between the training sites studied were assessed using Tukey’s test.

Results:

The overall NTS performance levels of the medical students from Finnmark (mean 4.5) were
significantly higher than those of the students from Tromsg (mean 3.8) and Bodg (mean 3.5).
Similarly, the NTS performance levels at category-level of the students in Finnmark were

significantly higher than those of the students from Bodg and Tromsg. Except for one



category, no significant differences were observed between the students from Bodg and

Tromsg in terms of the overall or category-level NTS performance.

Conclusion:

The NTS performance levels of the medical students from Finnmark, which implements rural,
decentralized medical education, were significantly higher than those of the students from

Tromsg and Bodg.



Introduction

The first medical school in Northern Norway, established at UiT — the Arctic University of
Norway (UiT) 50 years ago,(1) was the first rural-oriented medical education model in
Europe to recruit physicians to the underserved population of northern Norway with the intent
to improve the health care standards in the region.(1) The university implemented one year of
training in rural general practice and local hospitals outside the campus.(1) Moreover, the
university also prioritized applicants from Northern Norway(1) owing to an expected Salmon
Effect, which hypothesizes that physicians, similar to salmons, return to the region they grew
up.(2) A previous study concluded that this education model is sustainable and can facilitate

the recruitment of physicians to the northern regions.(1)

In 2009 UiT developed the Bodg model,(3) a decentralized model wherein 24 medical
students from UiT completed the sixth and last year of undergraduate medical education in
Bodg, in addition to the placement in the fifth year of study.(4) The Bodg model aimed to
address the limitations of clinical training capacity available in Tromsg.(4) Bodg is home to
the second largest hospital in Northern Norway, and these students are located at that
hospital.(4) This model was developed on the principle that the students followed the same
schedule as that at Tromsg.(3) Academic training schedules at the two centers are largely
similar, with only minor variations in learning activities. In 2017 UiT developed the Finnmark
model for medical student training, a decentralized model wherein students complete the fifth
and sixth year of medical school in the rural county of Finnmark rather than the main training

site in Tromsg.

To ensure consistency in medical education, the quality of teaching must be assessed in
decentralized education. Students in Bodg, Tromsg, and Finnmark undertake a common final
exam. Examination results can be used to assess outcomes of students’ learnings at different

training sites. Reports from UiT for the period from 2018-2023 revealed that 87.3% of the



490 students in Tromsg successfully passed the final exam. Moreover, the passing percentage
of the students who received decentralized education was higher (91.2% of the 147 students

and 96% of the 50 students in Bodg and Finnmark, respectively).

The Finnmark model places an extensive focus on the acquisition of non-technical skills
(NTS) via the continuous use of simulations so that the students may achieve high levels of
NTS. These NTS includes situational awareness, decision-making, communication, teamwork
and leadership.(5) Previous studies have demonstrated the role of NTS of the health care
professionals in patient safety.(6) Insufficient NTS have been identified as a contributing
factor in 70% of adverse events occurring in hospital settings.(7) NTS include interpersonal
skills and complement the necessary technical skills required for clinical practice.(8) In
contrast, technical skills are the profession-specific competency possessed by health

professionals and students.(5, 9)

Researchers have debated the use of the term NTS.(10) Nevertheless, NTS remains the most
commonly used description. NTS can be acquired via training,(11) and higher levels of NTS
have been shown to improve patient safety.(5, 12) Therefore, health professionals and

students should undergo NTS training.(13)

Evaluating the outcomes of training is an essential element of high-quality training. As,
providing feedback to students and health professionals on their NTS levels will aid in
increasing the focus on gaining the right skills, it is necessary to develop tools to assess the
NTS of health professionals and students. Tools have been used to assess NTS in the field of
aviation for decades(14), and have been developed to assess the NTS of health professionals
since the beginning of 2000.(8, 15) Previously, we have developed NorMS-NTS, a tool that

assesses the NTS of Norwegian medical students, in 2022 .(16)



This study aimed to assess the possible differences in NTS performance levels among
synchronous groups of medical students from different training sites by comparing the NTS
performance of the decentralized students in rural Finnmark and the city of Bodg with those

of the students at the main training site in Tromsg.

Methods
Overview

This was an observational cohort study.(17) The three cohorts were comprised of eight
medical students from each of the training sites studied. The experimental variable was a
different training site. Eight raters who were blinded to the training site assessed the NTS
performance of the 24 medical students using the NorMS-NTS tool (Table 1). We compared

the results of the statistical analysis thereafter.



Table 1. The NorMS-NTS tool

Category* Category | Element* Element Feedback
score** score**

Communication Team communication

Establish mutual
understanding

Patient communication

Situation Situational assessment

waren i
awareness Understanding of team

members’ roles

Attentiveness

Teamwork Professional modesty
Flexibility
Efficient use of team
members

Decision Uncertainty

making management

Decision analysis

Leadership

Prioritization

General comments:

*N/A - Not applicable. 1, much below average; 2, below average; 3, acceptable; 4, above

average; 5, much above average.

** Within team unless other specified.

Overall global rating (Mark with a ring):

Very poor1-2-3-4-5-6-7 Excellent



Setting

The students at all three UiT training sites studied participate in InterSim, a simulation-based
multi-professional training program that encompasses different acute care situations with
standardized scenarios, during the last term of the sixth year of their undergraduate program.
The medical students were paired with nursing students forming teams, which also included

radiographers and bioengineering students in some cases.

We video recorded the sessions of the medical students from Finnmark, Bodg, and Tromsg
participating in two different scenarios, with each scenario lasting 12-20 minutes. The first
scenario involved a patient with sepsis, whereas the second scenario involved a patient with
postoperative dyspnea. One or two trained physicians and nurses facilitated each simulation
and debriefing. Although most scenarios employed a simulated patient, some scenarios were
performed using a simulation manikin owing to the COVID-19 restrictions. The students
performed all measurements, examinations, and tests on the patients and gathered details
regarding pain and emotions. The facilitators provided the answers subsequently. The students
informed the facilitators regarding the procedures they aimed to conduct if the equipment was

missing, and the facilitator provided the results.

Video recordings

All participants were sixth-year medical students from Finnmark, Bodg, or Tromsg. We
provided a thorough explanation regarding the objectives and aims of the study to the
participants. Participation was voluntary and had no consequences for their education. We
randomly selected eight video recordings with sufficient sound and image quality from the
video recordings of over 100 teams acquired between 2018 and 2023. We designated

identification numbers to the videos and randomized their order.



Raters

We contacted two national simulation networks (InterRegSim, a national collaboration for
simulation-based learning in the specialist health service in Norway(18) and the Better &
Systematic Team training [BEST] network, an international multi-professional team training
program originating in Finnmark(19)) via email to recruit raters. We offered gift cards of
NOK 3000 to the 11 raters recruited. We recruited more raters than necessary to compensate
for dropouts. Eight raters, comprising four men and four women aged 46-69 years (mean: 55

years), completed the task within a specified timeframe.

The raters had 22-44 (mean: 27.5) years of clinical experience; two raters did not answer this
question. Six raters were registered nurses, whereas two were medical doctors. Seven raters
reported prior experience with the NTS and/or NTS tools; the last rater did not answer this

question.

All raters familiarized themselves with the NorMS-NTS tool and received a presentation of
the tool from a researcher (KP) via Microsoft Teams. All raters received secure online access
to the 24 videos. We assigned a two-digit study identification code to each video and a
number to each rater. The raters who were blinded to the training sites studied rated all videos
using the NorMS-NTS tool and returned the ratings to a researcher (KP) via e-mail. The raters

were only aware of the identification numbers of the students.

Sample size

The NorMS-NTS is a new tool, and no previous study has assessed the NTS of Norwegian

medical students. Consequently, we could not obtain any estimates of the prevalence or



standard deviation or calculate the sample size.(20) The practical implications of the selected
sample size were also important. Three raters rated 20 videos of the same length as those used
in the present study in a previous study(21) and exhibited a nearly identical threshold for the
number of videos each rater could rate. The assessment process is time-consuming and
requires a focused rater. Therefore, we selected 24 videos and increased the number of raters

to eight to increase the likelihood of accurately measuring the NTS performance levels.(22)

The NorMS-NTS tool

The NorMS-NTS tool used in this study was developed to assess the NTS of Norwegian
medical students via observation in 2022 (Table 1).(16) This tool consists of four categories
comprising 13 elements rated on a 5-point Likert scale. The global overall score is rated on a

7-point Likert scale.

Statistical Analysis

We analyzed all data extracted from the NorMS-NTS forms of the raters using Statistical
Analysis System (SAS 9.4). We compared the mean element-level, category-level, and overall
NTS performance levels at different training sites subsequently. The null hypothesis was that
no significant differences would be observed among the NTS performance of the students in
the three cohorts. Tukey’s test (23) which is a test that adjust for type I-error was used to

calculate significant difference.(24)

Ethics
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Educational studies that do not involve patients are exempt from ethical approval in Norway.
The Regional Committee of North Norway for Medical and Health Research waived the

requirement for a formal review of this study protocol (Ref: 2016/1539/REK nord) in 2016.

The Norwegian Centre for Research Data (NSD) was entrusted as the Data Protection Official
for Research of the Finnmark Hospital Trust and approved the project in 2017 (NSD Ref:
57474/2017). The NSD ensures legal access to necessary personal data for research and

provides data-protection services to all Norwegian universities.

We provided written and oral explanations about the purpose and objectives of the study to

the students and obtained informed consent from all participants.

Services for sensitive data (TSD) at the University of Oslo provide a platform for public
research institutions in Norway. Researchers can collect, store, and analyze sensitive data in a
secure project area. We stored all videos used in this study on a TSD platform. We also

conducted the rating of the students at TSD facilities.

Results

Overall NTS performance

The NTS performance levels of the medical students from Finnmark (mean 4.52 (0.25)) were
significantly higher than those of the students from Bodg (mean 3.53 (0.25)) and Tromsg
(mean 3.83 (0.25)) on a scale ranging from 1 to 7 (Table 2 and Figure 1). However, we
observed no significant difference between the NTS performance levels of the medical

students from Tromsg and Bodg.
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Table 2. Observed differences in NTS performance between the three training sites. Significant when p<0.05.

Finnmark | Tromsg

Bodg

Finnmark-Bodg

Finnmark-Tromsg

Tromsg-Bodg

Category/element “{'Se;)“ “{'Se;)“ ":':;)“ Mean diff. (95% C1)| " |Mean diff. (95% C1)| ' | Meandiff. (95% 1) | "
Overall score 4.52 (0.25) 1 3.83 (0.25) | 3.53 (0.25) | 0.99 (0.23t0 1.75) [<.0001| 0.69 (-0.14 to 1.53) | 0.0023| 0.30 (-0.46 to 1.06) 0.31
Category
Communication 3.59 (0.15) | 3.01 (0.15) | 2.96 (0.15) | 0.63 (0.18 to 1.09) |<.0001| 0.58 (0.09 to 1.07) |0.0001| 0.05(-0.39t00.50) | 0.92
Situational assessment 3.58 (0.15) | 3.26 (0.15) | 3.04 (0.15) | 0.54 (0.07 to 1.00) |0.0002| 0.33 (-0.13t00.78) | 0.04 | 0.21(-0.25t00.67) | 0.24
Teamwork 3.73(0.11) | 3.12 (0.14) [ 2.96 (0.14) | 0.78 (0.45t0 1.11) |<.0001| 0.62 (0.19 to 1.04) |<.0001| 0.16 (-0.26t0 0.59) | 0.35
Decision Making 3.59 (0.16) [ 3.13 (0.15) | 2.72 (0.15) | 0.87 (0.39 to 1.35) |<.0001 | 0.46 (-0.07 to 0.99) |0.0056| 0.41 (-0.06t00.88) | 0.02
Element
Understanding of team members role | 3.15 (0.14) | 2.84 (0.16) [ 2.84 (0.16) | 0.30 (-0.13t0 0.74) | 0.10 | 0.31(-0.20t0 0.82) | 0.09 | -0.00 (-0.49 to 0.48) 1.00
Attentiveness 3.53(0.14) | 3.31 (0.15) | 3.15 (0.15) | 0.38 (-0.05t0 0.82) | 0.01 | 0.22(-0.28t00.71) | 0.24 | 0.17(-0.30t0 0.63) | 0.43
Professional modesty 3.60 (0.10) [ 3.14 (0.12) [ 3.16 (0.12) | 0.44 (0.14 t0 0.74) |0.0008 | 0.46 (0.12 to 0.81) |0.0004 | -0.02 (-0.39 to 0.35) 0.98
Flexibility 3.48 (0.13) | 3.01 (0.15) [ 2.80 (0.15) | 0.68 (0.28 to 1.07) |<.0001 | 0.47 (-0.06 to 0.99) |0.0016| 0.21 (-0.26t00.68) | 0.26
Efficient use of team members 3.36 (0.13) [ 3.10 (0.16) [ 3.13 (0.16) | 0.23 (-0.17t0 0.64) | 0.24 | 0.26 (-0.29t0 0.81) | 0.17 | -0.03 (-0.51 to 0.46) 0.98
Uncertainty management 3.45(0.19) [ 3.08 (0.18) [ 2.81 (0.18) | 0.64 (0.06 to 1.21) |0.0001 | 0.37 (-0.15t0 0.89) | 0.04 0.27 (-0.29 to 0.83) 0.19
Decision Analysis 3.37(0.14) | 2.94 (0.16) | 2.69 (0.16) | 0.68 (0.26 to 1.10) |<.0001 | 0.43 (-0.08 to 0.95) | 0.009 | 0.25(-0.24t00.74) | 0.20
Leadership 3.34(0.19) | 3.03 (0.22) [ 2.70 (0.22) | 0.64 (0.06 to 1.22) |0.0002 | 0.31 (-0.28t0 0.90) | 0.10 | 0.33(-0.34t0 1.00) | 0.12
Prioritization 3.29 (0.20) | 3.12 (0.19) | 2.80 (0.19) | 0.49 (-0.12 to 1.10) |0.0098 | 0.17 (-0.42t00.76) | 0.13 | 0.32(-0.24t00.88) | 0.56

SD, standard deviation; Diff. Difference; Cl, confidence interval
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Figure 1 Overall score of NTS performance between the three training sites (CIM: Confidence interval of the mean)

NTS performance at the category level

The NTS performance levels of the students from Finnmark were significantly higher
than those of the students from Bodg and Tromsg in all categories (Figure 2). We
observed no significant difference between the NTS performance levels of the students
from Bodg and Tromsg, except in terms of the category of “decision making”. The NTS
performance levels of the students from Bodg were significantly lower than those of the
students from Tromsg for this category. The categories of “Communication” and
“Teamwork” exhibited the most significant differences between Finnmark and the other

training sites. These results were also correlated with the overall score.
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Figure 2 Category score of NTS performance between the three training sites (CIM: Confidence interval of the mean)

NTS performance when comparing elements

The NTS performance levels of the students from Finnmark were significantly higher
than those of their peers in Bodg in all elements (Table 2), except the following
elements: “Establish mutual understanding,” “Understanding of team members role”
and “Efficient use of team members” (Figure 3). The element “Patient communication”
exhibited the most significant difference. The scores for “Patient communication,”
“Professional modesty,” “Flexibility,” “Uncertainty management,” and “Decision
analysis” of the students from Finnmark were significantly higher than those of the
students from Tromsg. We observed no significant difference between the students

from Tromsg and Bodg in terms of these elements.
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Figure 3 Element score of NTS performance between the three training sites (CIM: Confidence interval of the mean)

Discussion

The present study demonstrated that the overall and category-level NTS performance

levels of the students from Finnmark were significantly higher than those of the students

from Bodg and Tromsg. Moreover, we observed no significant difference between the

NTS performance levels of the students from Tromsg and Bodg, except in the category

“Decision making.” The scores of the students from Bodg for this category were

significantly lower than those of the students from Tromsg. The NTS performance

level of the students from Finnmark was significantly higher for the elements “Patient
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communication,” “Professional modesty,” “Flexibility,” “Uncertainty management,”
and “Decision analysis.” This finding of consistent results, with no differences between
the NTS performance of the students from Bodg and Tromsg, and significantly better
NTS performance of the students from Finnmark supports the internal consistency of
the tool. The present study is novel in that no previous study has evaluated the NTS
performance of Norwegian medical students receiving decentralized medical education.

Hence, the results of previous studies cannot be compared with our results.

UiT aimed to use multi-professional team training to enhance the NTS when developing
the Finnmark model. The findings of the present study, a follow-up study conducted to
evaluate its effect, indicate that the NTS performance levels of the students from

Finnmark were superior. However, this finding can be attributed to several reasons.

First, selection bias may have influenced our results. All students in Finnmark and Bodg
actively elected to pursue decentralized medical education during the fifth and sixth
years of study. The students electing to go to rural areas may possess some distinct
features prior to their choice that are associated with higher NTS levels. Nevertheless,
the substantial difference observed indicates that is unlikely that the students possessed

such levels of NTS performance when commencing the fifth year of study in Finnmark.

The student groups in Finnmark are smaller than those in Bodg and Tromsg. Small
group teaching optimizes learning in healthcare.(25) The knowledge of the students
increases when they can build their understanding with their peers.(25) Small group
teaching also promotes team-building skills.(25) The student group in Finnmark is
smaller; consequently, the lectures also contained small groups of students. Small-group

teaching and small-group lectures are not equivalent.(25) However, the learning
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experience is correlated with the engagement of the students. Thus, small group lectures
may facilitate higher learning outcomes than the bigger groups in Tromsg and Bodg.
Furthermore, smaller groups may facilitate active participation, “face-to-face” contact
between participants, and purposeful activities, which are the three key elements for

small group teaching.(25)

More of the learning occurs in general practice in Finnmark, with general practitioners
acting as teachers. The students received one-on-one half-day training in gynecology
from an experienced general practitioner. The students also participated in general
practice group workshops. Three students and one experienced general practitioner
consulted with patients requiring a medical interpreter. The patient had regular
appointments, and one of the students regularly consulted with a medical interpreter via
telephone. The remaining students and general practitioners observed the consultation
and participated in discussions. All students conducted one consultation by themselves.
These new teaching models may have affected NTS positively as students are more
engaged and active in the process and will receive feedback on different level that might

help them with NTS. Those effects warrant further studies.

Another noteworthy difference is that the training site located in Finnmark is a small
local hospital, whereas the training sites located in Tromsg and Bodg are a large
University hospital and a large regional hospital, respectively. The local hospital in
Finnmark comprised more generalists, whereas regional and university hospitals
comprised more branch specialists. Consequently, more generalists trained the students
in Finnmark, which may have affected the results. Students are expected to be skilled
professional generalists by the time they graduate from medical school with the ability

to become lifelong learners. The outcomes may be affected if education is particularly
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narrow or specialized. There is also a possibility that the teachers and the whole
community in rural Finnmark places higher value on NTS. Further studies should aim

to clarify these findings.

Limitations

The scenarios were standardized. However, they were not performed in an identical
manner by the facilitators as they had different levels of training and different ways of
performing their roles. Facilitators may have affected the ability of the students to
perform at their highest level negatively and positively. Notably, several facilitators

were involved at each institution to mitigate the influence of individual facilitators.

This study included eight students randomly selected from each training site. Ideally, all
students should have been assessed; however, this was not possible owing to practical
limitations. We obtained 64 scores for each element, category, and the global score of
the NorMS-NTS at each training site as eight raters participated in this study. However,
the generalizability of our findings remains unknown. Further studies must be

conducted to validate these results and assess their applicability.

The NorMS-NTS is a novel assessment tool used to evaluate the NTS of Norwegian
medical students. The process of collecting evidence for its validity is ongoing.
Although not proven optimal for summative assessment, it is the only tool available to
assess the NTS of Norwegian medical students. This may have affected the results.
However, with one exception, we found no statistical difference between the NTS
performance levels of the students from Bodg and Tromsg, which supports the

reliability of the tool.
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Conclusion

The NTS performance levels of the medical students in Finnmark were significantly
higher than that of the students in Bodg and Tromsg. Further studies must explore the
reasons for this discrepancy. However, our study demonstrated that rural decentralized
medical education may yield better learning outcomes than standard education in large,

centralized hospitals.
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e DAVVIDEARVVASVUOHTA

HELSE NORD VARRESVUOHTA NUORTTA

HEALSOE NOERHTE

NorMS-NTS Student nr: __
Kategori** Kategori Elementer** Element Tilbakemelding
vurdering* vurdering*
Kommunikasjon Kommunikasjon
med team

Etablere felles
forstaelse
Kommunikasjon
med pasient
Situasjonsbevissthet Sette seg inn i
situasjonen

Forsta ulike roller i
teamet
Oppmerksomhet

Samarbeidsevne Ydmykhet
Fleksibilitet

Bruke teamets
ressurser

Beslutningstaking Gjare gode valg

Handtere usikkerhet

Lederskap

Prioritering

Generelle kommentarer:

*N, Ikke observert. 1, Langt under gjennomsnittet; 2, under gjennomsnittet; 3, akseptabel; 4,
over gjennomsnittet; 5, langt over gjennomsnittet..

** Innad i teamet om ikke annet er spesifisert.

Samlet vurdering (Sett ring rundt):
Svaert darligl -2 -3 -4 -5—-6 -7 Utmerket
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o DAVVIDEARVVASVUOHTA

HELSE NORD VARRESVUOHTA NUORTTA

HEALSOE NOERHTE

NorMS-NTS Handbok

Norwegian Medical Students’ Non-Technical Skills

Et verktgy for tilbakemelding og vurdering av norske
medisinstudenters ikke-tekniske ferdigheter

NorMS-NTS Versjon 1.0 Mai 2023




Kategori**

Kategori

vurdering*

Elementer**

Element
vurdering*

Tilbakemelding

Kommunikasjon

Kommunikasjon
med team

Etablere felles
forstaelse

Kommunikasjon
med pasient

Situasjonsbevissthet

Sette seginn i
situasjonen

Forsta ulike
roller i teamet

Oppmerksomhet

Samarbeidsevne

Ydmykhet

Fleksibilitet

Bruke teamets
ressurser

Beslutningstaking

Gjgre gode valg

Handtere
usikkerhet

Lederskap

Prioritering

For ytterligere informasjon eller spgrsmdl, ta gjerne kontakt:

Katrine Prydz, spesialist i allmennmedisin, fastlege. Katrine.prydz@gmail.com

Finnmarkssykehuset

Avdeling for fag, forskning og samhandling

Brenneriveien 19, 21.

9601 Hammerfest

https://finnmarkssyvkehuset.no /fag-og-forskning/lis

Forsidefoto: Finnmarksmodellen UiT
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Hva er ikke-tekniske ferdigheter?

Ikke-tekniske ferdigheter er ferdigheter som kommunikasjon, beslutningstaking,
lederskap, evne til 4 handtere stress og usikkerhet. [ 70% av uheldige hendelser pa
sykehus er ikke-tekniske ferdigheter vist  veere en del av arsaken. Ved a gke
medisinstudenters ikke-tekniske ferdigheter kan man gke nyutdannede legers ikke-
tekniske ferdigheter, og dermed redusere risikoen for uheldige hendelser og gke
pasientsikkerheten. Ikke-tekniske ferdigheter kan trenes opp. Det er derfor viktig at
studentene far god opplaering i dette under studiet.

For 4 kunne vurdere studentenes ikke-tekniske ferdigheter er det nyttig a ha et verktgy.
Det finnes verktgy for en del helsepersonellgrupper, men vi har ikke hatt verktgy for
norske medisinstudenter. Studier har vist at det er ngdvendig med egne verktgy for
ulike land og ulike helsepersonellgrupper. Pa bakgrunn av det utviklet vi NorMS-NTS,
som er et verktgy for a vurdere norske medisinstudenters ikke-tekniske ferdigheter.

Verktgyet skal kunne brukes for a gi tilbakemelding til studentene under studiet, slik at
de kan jobbe videre med sine ferdigheter. Dette vil veere det viktigste for a gke
studentenes ikke-tekniske ferdigheter. Det er ogsa gnskelig at det kan brukes til
evaluere undervisningen som gis, og at man kan sammenligne ferdigheter pa
gruppeniva. I tillegg vil bruk av verktgyet gi et gkt fokus pa viktigheten av ikke-tekniske
ferdigheter.

Verktgy for ikke tekniske ferdigheter valideres for ulik bruk og ulik setting. Denne
prosessen er i gang. Det er i fgrste omgang validert for bruk av leger som har lite
oppleaering i bruk av verktgyet. Dette for at veiledere i praksis skal kunne bruke det som
en vurdering for leering nar de veileder studenter, altsa formativ vurdering. Vi valgte
denne valideringen fgrst, for at verktgyet skulle vaere klart til bruk for alle som gnsker i
en travel klinisk hverdag. Verktgyet kan per i dag ikke brukes for summativ vurdering,
for eksempel til karaktersetting.

Verktgyet skal vaere i kontinuerlig utvikling og tilpasning. Den nyeste versjonen vil til
enhver tid ligge pa var nettside: https://finnmarkssykehuset.no/fag-og-forskning/lis. Vi
gnsker utstrakt bruk av verktgyet, slik at verktgyet kan valideres for ulike settinger. Ta
gjerne kontakt dersom du gnsker a bruke verktgyet til forskning.
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Kommunikasjon
Evne til & utveksle informasjon pa en god mate.

Kommunikasjon med team
God atferd:

e C(losed loop communication

e Bruker navn pa teammedlemmer

e Snakker direkte til teammedlemmer

e Tydelige beskjeder og tilbakemeldinger
e Aktiv lytter

Darlig atferd:

e Delegerer oppgaver uten a gi de til bestemte teammedlemmer, og uten a fa
bekreftelse.

e Uklare beskjeder

e Lytter ikke til teammedlemmer

Etablere felles forstaelse
God atferd:

e Oppsummere situasjon og videre plan med hele teamet
e Forsikre seg om at alle forstar hvor akutt det er

Darlig atferd:

e Ingen felles oppsummering
e Diskuterer litt med ulike kolleger

Kommunikasjon med pasient
God atferd:

e Presentere seg for pasienten

e Fa pasienten til & fortelle hva som har skjedd

e Informere pasienten om vurdering og videre plan

e Tar hensyn til at pasienten er tilstede nar det kommuniseres med team

Darlig atferd:

e Presenterer seg ikke for pasienten
e Snakker ikke med pasienten
e Informerer ikke pasienten

4
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SITUASJONSBEVISSTHET
Evne til 3 ha oversikt over situasjonen og fglge utviklingen.

Sette seg inn i situasjonen
God atferd:

e Innhenter relevant informasjon fra teamet og pasienten for a skaffe seg oversikt
over situasjonen

o Stiller spgrsmal ved eventuelle uklarheter

e CObserverer pasienten og teamets arbeid

Darlig atferd:

e Ustrukturert innhenting av informasjon
e Etterspgr ikke informasjon
e Garigang med egne undersgkelser uten a vite hva som er gjort

Forsta ulike roller i teamet
God atferd:

¢ Introduserer seg med navn og yrke
e Avklarer teammedlemmers navn og yrke
e Erbevisst pa teammedlemmers varierende kompetanse og erfaring

Darlig atferd:

e Introduserer seg ikke
e Avklarer ikke teammedlemmers kompetanse og rolle

Oppmerksomhet
God atferd:

e Far med seg det som sies og gjgres i teamet
e Far med seg endringer hos pasienten

Darlig atferd:

e Far ikke med seg det som sies og gjgres i teamet
e Far ikke med seg endringer hos pasienten
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SAMARBEIDSEVNE

Evne til 4 bruke hele teamet pa en god mate.

Ydmykhet
God atferd:

e Bevisst egne begrensninger
e Apen for innspill fra team

Darlig atferd:

e Overstyrer teammedlemmer
e Overser innspill fra team

Fleksibilitet
God atferd:

e Tilpasser seg raskt ved endringer hos pasienten eller i teamet
¢ Kommunikasjon og atferd tilpasses situasjonen

Darlig atferd:

e Fortsetter som planlagt, tross endringer
e Tilpasser ikke kommunikasjonen til pasienten og situasjonen.

Bruke teamets ressurser
God atferd:

e Delegerer oppgaver til hele teamet
e Ber om innspill

Darlig atferd:

e Gjgr det meste selv
e Delegerer kun til en kollega
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BESLUTNINGSTAKING
Evne til 4 fatte gode beslutninger til rett tid.

Gjgre gode valg
God atferd:

e Klargjgr alternativer

e Vurderer og diskuterer problemstilling med team
e Ber om innspill fra kolleger

e Diskuterer tiltak

o Sjekker eller diskuterer retningslinjer

Darlig atferd:

e Ingen tydelig vurdering av problemstilling
e Diskuterer ikke med team

e Avviser innspill

e Vurderer ikke retningslinjer

e Tar forhastede beslutninger

e Ser kun et alternativ

Handtere usikkerhet
God atferd:

e Erdpen om egen usikkerhet

e Vurderer usikkerhet rundt prgvesvar og undersgkelser

e Erbevisst pa at andre teammedlemmer kan ha mer erfaring
e Begrenser undersgkelser og tiltak til det ngdvendige

e Tar beslutninger

e Konfererer ved behov

e Revurderer ved behov

Darlig atferd:

e Forsgker 4 skjule usikkerhet

e Er skrasikker

e Stoler i hovedsak pa egne vurderinger

e Gijgr flere undersgkelser enn ngdvendig
¢ Gjentar undersgkelser

e Overbehandler

e Unngar beslutninger

e Ingenrevurdering
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Lederskap
God atferd:

¢ Kommuniserer beslutninger tydelig til teamet
e Oppdaterer teamet pa utvikling
e (Gir tilbakemeldinger til teammedlemmer

Darlig atferd:

e Kommuniserer ikke beslutninger
e Oppdaterer ikke teamet pa utvikling

Prioritering
God atferd:

e Prioriterer oppgaver og tiltak etter behov og hastegrad
e Bruker ABCDE eller annen systematisk tilnaerming

Darlig atferd:

e Oppgaver og tiltak prioriteres ikke
e Bruker ikke systematisk tilnaerming

8
NorMS-NTS Versjon 1.0 Mai 2023






	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References


	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References


	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References




	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References


	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References



	ed342d5a-c35c-4efa-806d-66117f0f7adf.pdf
	076d5442-f1cb-4ce8-ac16-4db0225b8427.pdf
	Collecting evidence of validity for an assessment tool for Norwegian medical students’ non-technical skills (NorMS-NTS): usability and reliability when used by novice raters
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting
	Ethics
	Validity dimensions
	Content
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Results
	Internal structure
	Interrater reliability
	Internal consistency analysis
	Observability

	Response process
	Consequences

	Discussion
	Limitations

	Conclusions
	Further

	Acknowledgements
	References


	2b2a747d-f9d6-4021-a11f-9a6c697d735c.pdf
	Abstract
	Introduction
	Methods
	Overview
	Ethics
	Setting
	Participants
	Interviews
	Interview analysis
	Literature and existing tools
	Final revision

	Results
	Interviews and analysis
	Literature and existing tools
	Final revision

	Discussion
	Further validation
	Limitations
	Implications

	Conclusions
	Disclosure statement
	Funding
	Orcid
	References





