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The original NOTSS system 
was developed and evaluated 
in a multi-disciplinary project 
between the Royal College 
of Surgeons of Edinburgh 
(RCSEd) and the School of 
Psychology, University of 
Aberdeen (UoA), comprising 
Surgeons, Psychologists and 
Anaesthetists. The project 
was jointly funded by the 
RCSEd and NHS Education for 
Scotland (NES). 

The Intellectual property of the 
NOTSS project is shared equally 
between these three bodies. 
The copyright for the NOTSS 
handbook v1.2 is held by the 
UoA.

The copyright for NOTSS 
handbook v2.0 is held by the 
Royal College of Surgeons 
of Edinburgh (RCSEd), who 
acknowledge the work 
of the UoA in the original 
development of the NOTSS 
system and handbook v1.2 
(including pages 6 & 7 of v2.0 
which describe the taxonomy 
and associated research work 
behind its development). The 
NOTSS handbook v2.0 may be 
photocopied or electronically 
reproduced by downloading 
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from the RCSEd website:  www.
rcsed.ac.uk/notss without 
further permission for personal, 
organizational, or ‘not for profit’ 
use. No reproduction by, or for, 
commercial organizations is 
permitted without the express 
permission of the copyright 
holder. 
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Surgical competence relies 
on appropriate clinical 
knowledge, good technical 
ability and a high standard of 
non-technical skills (NTS). Until 
recently these NTS were poorly 
understood and therefore 
difficult to both teach and 
assess. However, as we will 
demonstrate in this handbook, 
these skills have been now 
been identified and play a 
major role in underpinning 
technical proficiency. In 
order to optimise surgical 
performance and extract the 
most benefit from tuition and 
learning, it is important that 
clinicians, both in training and 
career grades, make the most 
of their clinical experience. 
Feedback on strengths and 
weakness and self-reflection 
are more likely to be effective 
when there is a terminology 
or vocabulary that permits 
analysis of performance. The 
NOTSS tool described in this 
handbook addresses the 
area of non-technical skills 
for surgeons. It provides both 
a framework and common 
terminology that allows 
surgeons to communicate 
effectively with each other in 
this area of practice, helping 

trainees (and others) develop 
their abilities in the workplace. 
This revised handbook (v2.0) 
has been updated from v1.2, 
as a result of our overall better 
understanding of how these 
non-technical skills can be 
delivered in the operative 
environment and taking into 
account changes that have 
been introduced since then, 
including the pre-list team brief, 
the surgical safety checklist and 
the post-list de-brief (see pages 
14 - 17).

What this handbook contains

This handbook provides a 
practical guide to the NOTSS 
system. Part 1: Information 
for users provides general 
guidance on the use of 
behavioural markers. Part 2: 
The NOTSS system details the 
complete NOTSS programme, 
including the skills taxonomy, 
behavioural markers, rating 
scale, and rating form. Further 
information and downloadable 
NOTSS materials can be found 
on the NOTSS section of the 
RCSEd website: https://www.
rcsed.ac.uk/notss

Introduction
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What are non-technical skills?

Non-technical skills are cognitive 
(e.g. decision making) and social 
(e.g. teamwork). Analyses of adverse 
events in surgery have revealed that 
the underlying causes commonly 
originate from behavioural or non-
technical aspects of performance 
(e.g. communication failures) rather 
than a lack of technical expertise 
alone. Therefore, technical skills 
appear necessary but not sufficient 
to ensure safety and quality in the 
operating theatre. Paying attention 
to non-technical skills such as 
team working, leadership, situation 
awareness, decision-making, and 
communication will increase the 
likelihood of maintaining high levels 
of performance over time.

The formal training of surgeons 
predominantly focuses on 
developing knowledge, clinical 
expertise and technical skills. 
Surgeons have always had non-
technical skills, but aspects of 
performance such as decision-
making, leadership, and team 
working have been developed in an 
informal and tacit manner rather 
than being explicitly addressed in 
training. The NOTSS system allows 
for explicit identification, rating 
and feedback to be given on non-
technical skills.

Part 1: Information for Users

What is a behavioural marker 
system?

Behavioural marker systems are 
already used to structure training 
and evaluation of non-technical skills 
in anaesthesia, civil aviation, and 
nuclear power in order to improve 
safety and efficiency. These marker 
systems are rating scales based on 
skills taxonomies and are used to 
identify ‘observable, non-technical 
behaviours that contribute to superior 
or substandard performance’. They 
tend to comprise two parts: a skills 
taxonomy with a set of good and poor 
behavioural markers allied to each 
skill and a rating system. Behavioural 
marker systems are context-specific 
and are developed in the domain 
in which they are to be used. For 
example, the NOTSS system was 
based on cognitive task analysis with 
consultant surgeons, supported by 
other data, including adverse event 
reports, observations of surgeons’ 
behaviour in theatre, attitudes 
of theatre personnel to error and 
safety and consideration of existing 
literature. After a prototype system 
was developed, it was subjected 
to experimental and practical 
evaluation.

The NOTSS system can be used 
to structure observations, ratings 
and feedback in theatre, as well as 
identify surgeons’ training needs 
and form the basis for non-technical 
skills training.
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The Non-Technical Skills for 
Surgeons (NOTSS) system is 
a behavioural rating system 
developed by a multi-disciplinary 
group comprising psychologists, 
surgeons, and anaesthetists in 
Scotland. NOTSS describes the 
main observable non-technical 
skills associated with good 
surgical practice and when used 
in conjunction with medical 
knowledge and clinical skills, 
NOTSS can be used to observe 
and rate surgeons’ behaviour in 
theatre in a structured manner 
and allow a clear and transparent 
assessment of training needs to 
be made. The system is suitable 
for use in the operating theatre 
or operating theatre simulator 
but is not recommended for 
formal summative assessment at 
the present time. 

The system was developed 
according to a number of design 
criteria and comprises only 
behaviours that are directly 
observable or can be inferred 
through communication. 
The system has been developed 
to have wide-ranging coverage 
of non-technical skills in as few 
categories and elements as 
possible and covers behaviours 
in the intra-operative (gloves on, 
scrubbed up) phase of surgery. 
Surgeons developed the skills 
taxonomy, generated behavioural 
markers and ensured that 

the system was in surgeons’ 
language and free of jargon. 
These exemplar behaviours, 
generated by consultant 
surgeons, are not intended to be 
a comprehensive list.

The NOTSS system comprises a 
three-level hierarchy comprising 
categories (at the highest level), 
elements and behaviours. Four 
skill categories and 12 elements 
make up the taxonomy (see table 
1). Each category and element 
are defined and examples of 
good and poor behaviours are 
provided for each element.

What is the NOTSS System
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Table 1
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The NOTSS system is intended 
to be used as a debriefing 
tool for consultant surgeons 
who are involved in training 
to rate trainees’ non-technical 
performance and give feedback 
in a structured manner 
immediately after the case. Initial 
piloting of this method suggests 
that the debrief takes under five 
minutes to complete.

General recommendations 

It may take some time for users 
to become familiar with the 
language and structure of the 
NOTSS system. Training and 
practice should help facilitate this 
process.

As with other in-theatre training, 
teaching and assessment should 
not interfere with clinical care; if 
circumstances in theatre dictate, 
using the NOTSS tool for teaching 
should be temporarily suspended. 

Formative assessment and 
feedback on non-technical 
skills should occur routinely 
in both clinical and simulator 
environments and so should not 
be perceived as threatening.

Training is required to learn to rate 
behaviours using the NOTSS system 
effectively. This should include:

If the NOTSS System is to be used 
for formative assessment, trainers 
should undergo further training to 
ensure that they understand the 
background to the system and can 
provide reliable judgements.

Regular updates may be 
required to take into account 
recent developments and better 
understanding of the overall place 
of non-technical skills in operative 
performance. 

It is recommended that a small 
group of consultant surgeons are 
selected in each department to 
become NOTSS trainers/assessors.  

Using the NOTSS System Trainer Selection and Training

Background knowledge on 
human performance, error 
management and non-technical 
skills, so that constructive, directive 
feedback can be given to trainees

Principles of using psychometric 
tools for rating performance

The contents of the NOTSS system 
and how they relate to everyday 
activities

Practice in observing non-
technical skills and rating 
behaviours with the NOTSS system 
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Trainees should also receive 
training on human performance 
and error management to 
support development of their 
non-technical skills.  This is now 
beginning at medical school and 
needs to continue throughout 
postgraduate training 

Trainees should receive their 
own copy of the NOTSS system 
booklet for reference.  (See 
website www.rcsed.ac.uk/notss)

The NOTSS system should be 
used appropriately for the level of 
experience of the trainee: 

Trainee Selection and Training

Consultant surgeons should 
explain to trainees why it is 
important to provide feedback 
on, and assessment of, non-
technical skills during training, 
highlighting that the NOTSS 
system has been designed to aid 
the development of professional 
skills. There is now an increasing 
role for using the NOTSS tool 
to assess trainees during their 
surgical training and many 
training programmes now 
include such evaluations. 

With junior trainees, the focus 
of training is on developing 
basic surgical expertise; the 
NOTSS system can be used 
for general discussion of 
non-technical skills and their 
importance to clinical practice

For more senior trainees, the 
NOTSS system can be used to 
rate skills and provide feedback 
during increasingly challenging 
cases

Towards completion of training 
it can also be used to help 
senior trainees learn how 
to observe and assess non-
technical skills in others.  
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To assess and review trainees’ 
non-technical skills on a 
periodic basis to identify 
strengths and weaknesses and 
support skills development:

To guide general discussion of 
NOTSS and their role in case 
management:

As a framework for self-
reflection both by consultants 
and trainees after an operating 
list.

Use the NOTSS system in a 
variety of different cases as 
appropriate for the list type, 
health of patient, trainee level 
and consultant load

New users are recommended 
to work at the element level, 
as ratings can be more directly 
related to observed behaviours

Consultants and trainees 
should have a feedback and 
discussion session after the 
case. 

Use whole NOTSS system 
during training and assessment 
but focus on areas relating 
to weakness or of particular 
importance for the type of case

Make notes of specific 
circumstances of the case 
and trainees experience, tasks, 
etc. (e.g. if very complex case, 
trainee new to grade, been on-
call all night etc)

Suggested Funtions Practical Tips

Use in a case or list where the 
trainee can operate as lead 
with consultant observing 
and providing assistance as 
requested/required

Consultant and trainee work 
together more as a team 
with case/list issues being 
discussed from a non-
technical perspective e.g. 
role of situation awareness 
– what is it for, how is it to be 
developed and maintained, 
how can it be lost or why 
good team working is so 
important

This more informal use 
is appropriate with new 
users, junior trainees when 
numerical ratings are 
premature and senior trainees 
in more complex cases

Use element level 
observations/ratings to give 
specific feedback on skills

Use category level to describe 
more general performance
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Reliability
Usability
Assessment
Supporting technical skill
Improving patient safety

Yule et al (2008a)
Yule et al (2008b)
Crossley et al (2011)
Brunkhorst et al (2015)
Dias et al (2018)
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The scale below is used to rate non-technical skills based on 
observed behaviour. The same scale is used to rate category and 
element-level skills. If a skill was not required or not relevant in the 
particular case being observed then ‘N/A’ should be used. If a skill 
should be displayed but is lacking then ‘1 – poor’ should be used.

Not all skill elements may be required or desirable in any given 
clinical encounter.

You should expect to see behaviours in order to provide ratings 2 
(marginal), 3 (acceptable), or 4 (good). You should expect to see 
poor behaviours or the absence of required behaviours to rate 1 
(poor). Rating N/A means that you did not see behaviours because 
they were not required or not relevant for the clinical encounter 
being rated.

The NOTTS Rating Scale
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