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Abstract 

Background 

Safe and successful procedural skill performance is critical to ensuring excellent patient care 

and clinical outcomes.  The traditional approach of ‘see one, do one’ is no longer valid. 

Established literature regarding the optimisation of learning, and more recent evidence 

supporting the role of simulation-based learning, suggest that ‘simulation-based mastery 

learning’ is an effective approach to attainment of competency in complex procedural skills.  

The aims of this research were to develop and evaluate a postgraduate procedural skills 

simulation-based learning programme. 

Methods 

A mixed-methods approach was adopted to address these aims: 

 A quantitative study of lumbar puncture performance by trainee doctors 

 A qualitative exploration of why this approach to learning was effective 

 

Results 

The quantitative study of lumbar puncture performance demonstrated: 

 Statistically significant improvement in skill performance  

 Maintenance of this improvement throughout study period 

The qualitative exploration of why this approach to learning was effective revealed that: 

 The most valuable aspects of the sessions involved deliberate practice, structured 

feedback and safe, realistic learning scenarios 

 The in-situ learning sessions provided additional subjective value for trainees 

 The intended focus and learning points of the sessions were transferred meaningfully into 

trainees’ intention to change future practice for the better 

 

Discussion and Conclusions 

The quantitative data support the published literature on simulation-based mastery learning 

and, to the researcher’s knowledge, are the first such data involving UK trainees.   The 

qualitative data take the field one step further by exploring the reasons behind the 

improvement and identifying the value of the innovative in-situ component. 
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Introduction 

 

At the time of writing, I am a physician, soon to complete specialist training in respiratory 

and general internal medicine.  During my advanced training I had the privilege of spending 

two years out-of-programme working as a clinical teaching fellow for NHS Lothian, under 

the supervision of our Director of Medical Education.  This post afforded me the fantastic 

opportunity to work with a broad range of undergraduate and postgraduate medical trainees, 

clinician-educators and non-clinical medical educationalists. 

I approached this dissertation from the perspective of a clinician with a passion for medical 

education. The ultimate aim of medical education is to improve patient care. My interest lies 

in the domains of clinical education that can be demonstrated to most-directly enhance the 

abilities of our junior doctors to provide exemplary bedside care while optimising patient 

outcomes and ensuring patient safety.     

In this context I elected to present my research as a combination of some of the quantitative 

and qualitative work I performed over the last two years.  Given my grounding in quantitative, 

evidence-based practice, the qualitative components have provided particular personal 

challenge.  I hope the following contextual description and subsequent mixed-methods 

approach and outcome data prove engaging, and that the reader feels that the time, energy 

and focus involved in this work have been of value.    
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Overview 

 

This dissertation will be structured, as below, according to the themes in the title: the 

conception, development and evaluation of our simulated skills programme with evidence of 

reflection during and after. 

 

 

 

  

•Chapter 1: Background and Context 

 

Conception 

•Chapter 2:  Literature Review 

•Chapter 3:  Methodology + Methods 

 

Development 

•Chapter 4: Findings 

•Chapter 5: Discussion 

 

 

 

•Chapter 6: Conclusions + Reflections 

 

Evaluation 

Why? 

Lessons 

Learned 

What? 

How? 
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Question 1: What are complex clinical procedural skills? 

 

It is difficult to accurately define a clinical skill.  Although “clinical skills” are referred to in 

many healthcare curricula, there is no universally agreed definition. It is accepted that 

“clinical skills” span many domains of the clinical realm including history taking skills, 

physical examination skills, communication skills, decision making skills and practical skills 

(Michels et al. 2012; GMC 2013).   

An appealing definition from one institution states a clinical skill is “… any discrete and 

observable act within the overall process of patient care…” (University of Otago 2013).  

The same university’s curriculum further states “…procedural skills involve an actual 

physical manoeuvre or intervention which may or may not require specific equipment and 

which may be undertaken for either investigative/diagnostic (beyond standard examination) 

or therapeutic/management purposes. Their execution requires both psychomotor skills and 

background knowledge…” (University of Otago 2013). 

Psychomotor skills might be summarised as the mental and motor activities required to 

execute a manual task.  The psychomotor domain of learning is one of the three learning 

domains (cognitive, affective and psychomotor).  Whereas the “motor” component refers to 

the technical/manual performance of a task, the psychomotor domain reflects the relationship 

between the constant cognitive processes guiding the clinician and motor performance of a 

skill (Kovacs 1997; DeBourgh 2011; Chaiken et al. 2000; Windsor et al. 2008).  

For the purposes of this research we will consider “complex clinical procedural skills” as 

those procedural skills which are learned and performed at postgraduate level.  They involve 

a significant risk of patient harm and require a combination of background knowledge, 

understanding, clinical decision making and advanced psychomotor skills.  

(This description alone should alert the reader to the incredibly important nature of 

optimising the training-in and performance-of such skills) 

These “complex clinical procedural skills” include lumbar puncture (LP), chest drain (ICD) 

insertion, central venous cannula (CVC) insertion and many others.  Henceforth we will use 

the term “complex procedural skills” or “CPS” to refer to this group of skills.  
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Question 2: Why is this work needed? – Drivers for Change 

 

The overhaul of postgraduate medical training in the last decade, brought about by 

movements such as “Modernising Medical Careers” and the “European Working Time 

Directive” has resulted in widespread, unwritten concern within the medical specialties 

regarding current approaches to training in complex procedural skills, and the level of skill 

performance being attained (Neville 2003; Tsouroufli & Payne 2008) 

This concern about general de-skilling of junior clinicians is supported by data showing a 

wide variation in the skill level of trainee doctors, with a significant proportion of these 

measured performances deemed sub-standard (Cohen et al. 2013; Barsuk et al. 2012).  This is 

likely to be a multi-factorial issue with reasons including; reduced working hours and clinical 

exposure; shift-pattern working; narrowing of junior postgraduate curricula and more senior / 

specialised clinicians performing the skills (Promes 2009; Hayden & Panacek 1999; Barnsley 

et al. 2004; Kilminster et al. 2001). 

The fragmented nature of healthcare systems nationally and internationally, with variations in 

procedural documentation and complication / error reporting, makes accurate assessment of 

current performance of complex procedural skills extremely difficult.  Most data come from 

questionnaire-studies regarding subjective measurements of confidence or ability, answered 

by trainers or trainees (Durning et al. 2007; Wigton 1989; Hayden & Panacek 1999; Promes 

2009).  The reliability of such subjective studies is unclear. 

More useful and concerning data have been generated by organisations such as the National 

Patient Safety Agency UK (NPSA), who identified 12 patient deaths and 15 cases of severe 

harm from January 2005 to March 2008 (NPSA 2009).  The researcher notes that the 

significant limitation of this report is the requirement for clinicians to report events – 

whereby those working in clinical medicine recognise a generalised lack of reporting culture 

(Lawton & Parker 2002; Evans & Berry 2006). Hence it is likely that these morbidity figures 

are an under-estimation (and these data are limited to pleural procedures only). 

Similar reports regarding complex procedural skill learning and performance have been 

issued by organisations such as Healthcare Improvement Scotland (HIS 2002), British 

Thoracic Society (BTS 2010) and Association of Anaesthetists of Great Britain and Ireland 

(AAGBI 2011).  Of note, all professional bodies agree that improvements must be made,  
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supervised learning must occur and competencies must be demonstrated but very little 

guidance is provided regarding the pathways to achieve such improvements.  Some societies 

acknowledge that simulated learning may have a role to play but do not commit to any further 

details (JRCPTB 2009; AAGBI 2011).  

In addition to these safety concerns, postgraduate training curricula for hospital-based 

specialties all include lists of procedural competencies to be attained during the training 

period. Table 1, below, offers a list of such procedural competencies various postgraduate 

training boards require.  Consideration of the large numbers of trainees in each field 

nationally, and the complexities of safe training and demonstration of competency, gives an 

idea of the challenge involved in ensuring all trainees attain procedural competencies in a 

safe and timely manner. 

   

 

Curriculum 

 

Skill Competence 

Essential 

 

Skill Competence 

Desirable 

 

Core Medical Training 

(CMT 2009) 

LP  

ICD for pneumothorax 

Ascitic Tap  

Naso-gastric Tube 

 

CVC 

ICD for pleural fluid 

 

Acute Core Common Stem 

Training (ACCS 2009) 

CVC 

LP 

Arterial line 

Airway protection 

 

ICD* 

Paracentesis* 

*= Expected competence 

 

General Internal Medicine 

(GIM 2009) 

 

CVC 

Paracentesis 

Knee aspiration 

Direct current cardioversion 

 

 

ICD for pneumothorax 

ICD for pleural fluid 

 

Table 1: Sampling of postgraduate training curricular procedural competency requirements 

(Key: LP = Lumbar Puncture, ICD = Intercostal Drain (Chest Drain), CVC = Central Venous Cannula) 

(Joint Royal Colleges of Physicians Training Board 2009; Royal College of Anaesthetists 2009) 
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Of note some of the above curricula state that “skills lab competency” is acceptable for the 

“desired competencies”.  Such statements beg questions such as; what is “skills lab 

competency”? who is making the competency judgement? and why is it acceptable to have 

different standards for core procedural skills?   

The researcher’s clinical experience in recent years echoes the patterns above.  As an on-call 

specialty registrar for respiratory and general internal medicine, the researcher found himself 

being asked, by more junior staff, to perform procedural skills he would have been competent 

in at a much earlier stage in training.  Initial reactions of frustration and disappointment 

eventually gave way to the realisation that more senior clinical educators are failing to 

address the developmental needs of junior trainees. Their increasingly frequent referrals to 

my peer group to perform procedures were, in fact, examples of other clinicians 

demonstrating limitation-awareness and escalating care appropriately.  Such a trajectory, 

however, is unsustainable as juniors inevitably become seniors and will ultimately lack the 

procedural competencies to optimise care and ensure patient safety.   

It is the opinion of this researcher, as supported by the above evidence, that the current state 

of procedural skills training and performance can no longer be accepted. The researcher’s 

extensive clinical training in acute medical specialties has afforded significant insight into the 

challenges of learning, performing and teaching such skills.  As noted earlier, my special 

interest within clinical education is to improve the learning of trainees, aiming to impact on 

patient care as directly and positively as possible.  It is hoped that this fortuitous alignment of 

clinical need, educational gap and personal passion will combine to yield valuable patient 

outcomes.         
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Literature Review – Process 

 

The timing and depth of a literature review should vary according to the methodology of the 

intended research.  Quantitative work requires comprehensive literature review in advance of 

research activity. In contrast, it is suggested by certain qualitative advocates that such a 

review may inadvertently influence the subsequent approach and analysis of the data, hence 

the researcher should wait until after data collection (Mays & Pope 1995).  As will be 

discussed later, this work takes the form of mixed methods research.  In keeping with this 

hybrid model, the literature review performed for this research included an early search to set 

the scene, confirm clinical need, and ascertain the methods and outcomes of previously 

performed work.  Over the course of the work, the researcher consulted frequently with the 

body of literature in order to guide the chosen methods.  Finally a more comprehensive 

review was performed to consolidate earlier searches and support presentation of the data. 

The databases OVID and Pubmed were searched.  In addition Google Scholar was used as a 

complementary search engine, predominantly for texts unavailable via the previous two 

routes.  Search terms, used in various combinations, included: 

“Learning”, “Procedure”, “Clinical Skills”, “Mastery”, “Competency”, “Checklist”, 

“Simulation”, “Measurement”, “Environment”, “In situ” 

This strategy yielded approximately 364 papers, which were manually filtered to focus on 

those immediately relevant to this research. 

In addition to the web-based review, the researcher used established textbooks (as 

recommended by the MSc course director team) as sources of reference, as well as portals to 

further on-line work. 
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Question 1: How do we get from “here” to “where we need to be”? 

If the evidence highlighted in the previous section is accurate, then “here” i.e. the current 

state of procedural skills training and performance is unacceptable.  Trainees are not being 

provided with sufficient opportunities to learn, and those that have opportunities may not be 

learning optimally or correctly.  Most importantly, patients are potentially being exposed to 

unnecessary risk of harm. 

“Where we need to be” is a situation whereby expert procedural skills performance is 

consistently demonstrated in clinical practice.  In keeping with the findings of Ericsson’s 

extensive research, gold-standard complex clinical procedural skills can only be performed 

by expert practitioners (Ericsson 2008).  The journey to from beginner to expert is 

challenging but must begin with optimal, supervised learning using a validated, safe 

methodology.  The only way to ensure absolute safety is to initially remove risk, via 

simulation-based learning.  The ultimate learning pathway must include risk-free 

demonstration of “simulated” competency before engaging in supervised training in order to 

demonstrate “real-life” competency.  Thereon the practitioner’s development can continue 

with a gradual reduction in support until proficiency, and subsequently expertise, are attained 

(Ericsson 2004).  These topics will be explored further later but suffice to say that any 

proposed training pathway must include all such components.    

Before attempting to solve the problem of how to arrive at gold-standard procedural skills 

performance, we must first consider several other integral issues including: 

 How do we learn?  

 How do we optimise learning?  

 How do we demonstrate this learning?   

 What is competency?  

 What procedural skills learning methods do we use now? 

 What is the role of simulation-based learning in complex procedural skill training? 

In order to approach answering some of these questions we must consult the existing 

educational literature.  
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Question 2: How do we learn? – A theoretical, conceptual framework 

 

Learning may be considered as “the creation of knowledge” (Kolb 1984).  His experiential 

learning theory (ELT) defines learning as "...the process whereby knowledge is created 

through the transformation of experience. Knowledge results from the combination of 

grasping and transforming experience...” (Kolb 1984).  This appears particularly fitting for 

the learning of procedural skills, hence it is in the context of this conceptual framework that 

this research will take place.   

This model portrays two modes of absorbing experience - Concrete Experience (CE) and 

Abstract Conceptualization (AC) - and two modes of transforming experience - Reflective 

Observation (RO) and Active Experimentation (AE). The ideal learning experience can be 

conceptualised as a cycle involving all 4 areas, placing emphasis on each as required by the 

situation (Kolb 1985; Hickcox 1990). 

 

Concrete experiencing 
 (have an experience) 

 
 

       Active experimentation       Reflective observation 
(try out what you have learned)  (reflect on the experience) 
 
 

Abstract conceptualising 
(learn from the experience) 

 
 
   Figure 1: Cycle of Experiential Learning (Kolb 1984) 

 

 

Substantial research around this model has identified four broad learning styles, each with 

preferred approaches to learning.  These are presented in figure 3, below. 

  



  S1269123 

18 
 

 

Learning Style Dominant  Modes Preferred Behaviours 

 

Diverging 

 

CE + RO 

Generation of ideas / brainstorming / 

information gathering / group working 

 

Assimilating 

 

AC + RO 

Exploring analytical models / sound, 

logical ideas rather than practicality 

 

Converging 

 

AC + AE 

Finding practical solutions to ideas / 

experimentation / problem-solving 

 

Accommodating 

 

CE + AE 

Active, “hands-on” learning / instinctive 

experimentation 

 

Table 2: Learning Styles proposed by Experiential Learning Theory (Kolb 1985; Kolb & Kolb 2005) 

 

The identification of such preferred learning modes allows us to address the needs of all 

styles of learner when designing an educational intervention.  Given the above intricacies it is 

becoming clear that the “process of creation” Kolb describes is more likely a complex, inter-

woven network of smaller processes, the combinations of which are highly individualised, 

dynamic and tailored to the specific learning required. 

With regard to learning complex procedural skills, this model would suggest that learners 

with primarily accommodating or converging learning styles may develop competency and 

expertise more readily than other style-dominant learners.  However, as noted earlier, such 

complex skill development entails considerable background knowledge, understanding and 

psychomotor effort, rather than simple motor function (Fleishman & Parker Jr. 1962; 

Fleishman 1972).  As such, there is still a significant role for the other learning styles within 

this domain.      
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A final, well known model of particular relevance to complex procedural skills is the Johari 

window (Luft 1970). A modified version is shown in figure 2, below. 

 

 

Figure 2: Modified Johari window 

In essence this charts the pathway from naivety (unconscious incompetence – unaware that 

the skill is even required) to proficiency (unconscious competence – can perform without 

needing to solely focus on this skill).  The researcher notes that postgraduate trainees will all 

be starting from the second quadrant (conscious incompetence – aware that they require this 

skill but remain incompetent).  As highlighted by the red arrow, the concern would be a 

practitioner moving from unconscious competence to unconscious incompetence (unaware 

that they are now incompetent).  Although no clinician would ever intend for this to happen, 

such events have been recognised, for example when national guidelines are updated in the 

light of new evidence, and traditional practices become outdated and inadvertently 

inappropriate.  This is of grave concern in the realm of complex procedural skills due to the 

immediate risk of severe harm and death.  The Johari window, then, serves as a proponent of 

patient safety, introducing the importance of re-assessment, refresher training and repeated 

demonstrations of competency periodically.   

A final point to be made here is that, rather than conceptualising learning as simply 

“knowledge”, this researcher appreciates that deeper learning must involve the synthesis, 

evaluation and application of this newly-created knowledge to facilitate further understanding 

and provide meaning (Knowles 1970). 

1 4 

3 2 
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Question 3: How do we optimise learning? 

 

This is another question that can only be superficially explored in this context but must be 

considered in order to optimise any CPS training intervention.  At this point it is worth 

mentioning the importance of getting the basics right, such as having a clear concept of what 

we want our learners to learn (learning objectives) and what we want our learners to be able 

to do (learning outcomes) (Allan 1996).  Thinking in such terms allows educators to begin to 

focus on what the content of the learning intervention might be.  We have already discussed 

learning styles and acknowledged that teaching methods which engage all styles of learner 

will enhance the learning experience.   

There are numerous other considerations to be taken into account when attempting to 

optimise learning but undoubtedly assessment plays a crucial role.  As explored in our 

“Assessment, Examinations and Standard Setting” module, academic assessment falls into 

two broad categories; formative and summative.  Formative assessment refers to assessment 

for the purpose of recognition of the positive achievements of a student in order to guide 

future learning, provide reassurance, promote reflection, correct errors and shape values.  

This is assessment for learning.  Summative assessment primarily aims to provide a record of 

achievement, and in clinical education to make an overall judgment about competence, 

fitness to practice, or qualification for advancement to higher levels of responsibility.  This is 

assessment of learning (Epstein 2007; Sadler 1998).   

It is well recognised in higher education literature that, although assessment is not the only 

driver of learning, it plays a highly influential role in the learning process (Brown 2004; 

Gardner 2011).  It is hoped that most of this influence leads to positive learning outcomes, 

and some data suggests improved examination pass rates and information retention (Martinez 

et al 1989; Leeming 2002).   

Recognition of this steering effect of assessment on learning allowed Biggs to develop his 

model of constructive alignment, as shown in figure 3, below. 
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Figure 3: Enhancing teaching through constructive alignment (Biggs 1996) 

 

This appealing model illustrates the inherently linked nature of the 3 components of learning 

outcomes, learning behaviours and assessment.  It states the necessity of; construction of the 

intended learning outcomes of a course in a manner that will focus students’ attention on 

areas to be assessed; addressing the intended learning outcomes of when designing an 

assessment, in order to ensure that students will learn and practice the intended content; and 

designing an assessment that encourages development of, and evaluates appropriate learning 

behaviours (Biggs 1996; Biggs 1999). 

Such enhancement of learning via assessment and constructive alignment lends support to the 

incorporation of assessment to any educational intervention.  With this in mind, it seems 

pertinent to incorporate assessment (formative, summative or a combination of both) into 

procedural skills learning.        
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Question 4: How do we demonstrate what has been learned? 

Although subjective learner feedback can easily be obtained, and has an important role to 

play in quality improvement and programme evaluation, this will not suffice as evidence of 

improvement in clinical performance and patient care.  Miller’s pyramid, below, provides a 

framework to allow us to begin to consider the complex area of clinical assessment (Miller 

1990).  

Figure 4: Adaptation of Miller’s Pyramid of Clinical Competence (Miller 1990) 

As educators, our ultimate assessment must be to judge clinical performance, that is, the apex 

of Miller’s pyramid whereby the trainee “does” In our context, in order for a procedural skills 

programme to be embraced in the clinical world, its value must be demonstrated, in terms of 

evidence of improved skill performance and, ultimately improved patient outcomes.  For now 

we must note that, in the first instance, a simulated training programme can only directly 

measure “shows”, in a controlled representation of clinical practice – attempting to measure 

“does” directly could result in harm. In the longer term, measurement of “does” remains 

extremely challenging but such demonstrations are possible, as will be discussed later.   
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Question 5: What is competence and how do we measure it? 

Epstein and Hundert propose that professional competence is “…the habitual and judicious 

use of communication, knowledge, technical skills, clinical reasoning, emotions, values and 

reflection in daily practice for the benefit of the individual and community being served” 

(Epstein & Hundert 2002).  If we assume that this definition is reasonable, we can 

immediately see the complexity involved in any decisions about competency, even in a 

relatively focused area of clinical practice.  If a trainer / assessor is to make a competency 

judgement about a trainee involving all these aspects, it would require a considerable amount 

of closely-supervised practice, over a protracted period, involving a broad range of skill 

demonstration, case-based discussion etc. Given the time and resource constraints of modern 

clinical practice and training programmes, this standard is simply not realistic. 

This researcher’s undergraduate and postgraduate training experience, as well as time spent 

working in clinical education has fostered an acute awareness of the frequency of 

“competency assessments” that clinical educators are requested to make.  Modern workplace-

based assessment, multi-source feedback and evidence-based, portfolio-driven training 

require an overwhelming number of rapid formative and summative competency 

assessments.  Perhaps as a consequence of this, and in the context of the limitations to any 

modern supervisory role, “competency” is generally considered, by busy clinical educators, 

as the demonstration of a minimally-acceptable standard of practice.  This does not equate to 

proficiency or expertise (Ericsson 2008).    

It is worthwhile also noting the evolution of Miller’s model into the Cambridge model of 

performance and competence, shown in figure 5 below (Rethans et al 2002).  Rather than 

assuming that measured / demonstrated assessment-based competence closely predicts actual 

performance, this model acknowledges the complex relationship between the two.  Although 

competence forms an essential foundation for clinical performance, a multitude of other 

factors such the clinical environment, the  individual clinician’s physical and mental state, 

regional guidelines and government policies all affect professional performance.  This model 

recognises the dynamic nature of performance and suggests that our assessment processes 

must reflect this.    
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Figure 5: The Cambridge model for performance and competence (Rethans et al 2002) 

If assessment is to be included in a new training pathway, serious consideration must be 

given to the definition of competency, the reliability and validity of any measurements, and 

the standard setting required (Wass et al. 2001). 

The Angoff method involves a collection of independent experts considering what proportion 

of hypothetical borderline candidates would succeed in each item (or station) to be tested.  An 

inter-examiner discussion then occurs and the items are rated again.  The second estimates 

are submitted and the mean value obtained provides the pass score for the item (Van der 

Vleuten 1990).  This method is regarded as providing a reasonable and defensible approach 

to standard setting, with the stipulation that a large number of examiner judgements are 

required to establish an acceptable level of reliability.  (Ricker 2006; Kaufman 2000).  

On the basis of the evidence supporting this method, it would seem a reasonable approach to 

standard setting to facilitate assessment of trainees in simulated skills learning. 
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Question 6: What procedural skills learning methods do we use now? 

 

The traditional model of procedural skills learning is commonly referred to as “see one, do 

one, teach one” (Rodriguez-Paz et al. 2009).  This is embedded in the old-fashioned 

apprenticeship model of medical education (Dornan 2005).  There is no direct literature to 

support this approach to skills training but its inadequacy may be extrapolated from other 

data sets, as discussed later.  

Take, for example, central venous cannula insertion in a modern intensive care unit.  This is a 

particularly complex psychomotor skill, usually being performed by highly skilled clinicians 

for the most critically ill patients, with a significant risk of potentially catastrophic 

complications such as carotid artery puncture.  A junior trainee attempting such a procedure 

with a real patient, having merely seen one previously, has a low probability of success and a 

high risk of complication.  In addition, we must question the standard of the demonstration 

the trainee witnessed, and the level of inter-trainer variability.  All of these potential flaws in 

the model could perpetuate poor practice.   

Having experienced this model of “see one, do one, teach one” (and occasionally just “do 

one”) during junior training, the researcher can bear witness to the risk-laden nature of the 

model.  If a complex procedure was performed successfully, at first attempt, without 

complication, luck likely played a role.  It is obvious that this model is no longer fit for 

practice and indefensible from a patient safety perspective.  Despite all of the above, it 

remains commonplace and favoured by many senior clinicians.   

Returning to the goal of gold-standard procedural skill learning and performance, it now 

becomes clear that optimal, safe training must begin with simulation-based learning.  Again, 

the ultimate learning pathway must include risk-free demonstrations of “simulated” 

competency by trainees before engaging in further supervised training in order to demonstrate 

“real-life” competency.  Simulation-based learning and its role in procedural skill training, 

via “Mastery Learning” is the focus of the next question. 
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Question 7: What is the role of simulation-based learning in complex 

procedural skill training? 

Clinical simulation may be defined as “the technique of imitating the behaviour of some 

situation or process by means of a suitably analogous situation or apparatus, especially for the 

purpose of study or personnel training” (Bradley 2006).  The emphasis, which can be missed 

by inexperienced trainers, is that simulation is a technique, not a technology, to replace or 

amplify real experiences with guided experiences that evoke or replicate substantial aspects 

of the real world in a fully interactive manner (Gaba 2004).  Essentially anything that mimics 

a clinical scenario can be classified as simulation.  Simulation exists to complement all other 

forms of clinical learning, not replace them.   

As mentioned before, one of the unique aspects of simulation-based learning (SBL) is the 

risk-free approach it affords us as educators and learners (Abraham et al. 2011).  This is a 

vital component of both procedural skill and acute care scenario simulation.  The use of SBL 

has grown exponentially over the last decade, particularly in team-based acute-care scenario 

training.  SBL in this situation is used to aid assessment and development of non-technical 

skills, such as situational awareness, teamwork and clinical decision making (Cooper J.B. 

2004; Hammond J. 2004). 

SBL is now well established as a valuable learning methodology in undergraduate and 

postgraduate clinical education, particularly in the realm of the management of acutely 

unwell patients.  The nature of SBL, (which takes place predominantly in simulated clinical 

environments, using mannequins / task trainers / simulated patients) means that measurement 

of direct impact on patient care remains the greatest challenge facing the specialty.  The 

majority of the worldwide literature focuses on subjective trainee scoring of the experience 

and trainer-scored, checklist-based assessment tools in both the technical and non-technical 

domain.  Such measures subject to many sources of potential bias (unreliability) unless they 

are conducted under controlled conditions (Barsuk et al. 2009; Fox-Robichaud & Nimmo 

2007).  There is a lack of research examining performance transfer, sustainability, and direct 

patient outcomes and experiences (Ross et al. 2012).   

Irrefutable evidence of direct translation of acute care SBL into improved care remains 

elusive.  It is difficult to prove that, for example, a team SBL deteriorating patient learning 

event was the only reason for a measured episode of improved care – innumerable factors 

influence team performance in any situation.  It is also unlikely that any team exists, who do 
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not currently engage with SBL but do measure their performance.  Hence no baseline exists 

from which to measure improvement.  It could also be argued that, given the risk of harm to 

patients,  purist randomised, controlled trials aimed at directly demonstrating improved care 

with SBL-trained versus non-SBL-trained teams/individuals in real-life clinical scenarios is 

ethically questionable as intentionally assembling an acute care team without any SBL-

trained members seems intuitively dubious in this era . Therefore surrogate markers using 

extrapolation, retrospective analysis, and a combination of qualitative and quantitative, 

objective and subjective data to support SBL-associated improvements in acute care may be 

the most feasible approach.   

Many of the above challenges from acute care-SBL are echoed in procedural skills-SBL.  

However, an extensive and expanding body of work, largely by a USA-based clinical 

education research group, has generated a compelling data set supporting improved complex 

procedural skill performance due to a strict form of SBL, known as “Mastery Learning”. 

Mastery Learning (ML) is a stringent form of competency-based education, originating from 

early research in school-based and higher education dating from the early 1960s (McGaghie 

et al. 1978).  The goal of mastery learning is to ensure that all learners accomplish all 

educational objectives with little or no variation in outcome. The amount of time needed to 

reach mastery standards varies among learners (McGaghie et al. 2009).  Mastery learning 

entails several essential components as listed in table 3. 

 

Mastery Learning Essential Components 
 

Clear Learning Objectives 

(units with increasing difficulty) 

Baseline Assessment 

(e.g. structured checklist) 

Engaging and Sustained Educational Activities 

(e.g. deliberate practice) 

Formative Assessment 

 

Specific Feedback 

 

Summative Assessment 

 

Fixed Minimum Passing Standard (MPS) 

 

   
Table 3: Essential components of Mastery Learning  
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(Adapted from McGaghie WC et al. 2009; Ericsson 2004) 

Simulation-Based Mastery Learning (SBML) is the natural extension of this method into 

clinical simulation.  Published work in SBML includes analysis of multiple facets of a broad 

range of clinical skills including those listed in table 4. 

 

 

 

Simulation-Based Mastery Learning (Published skills studies) 

 

Lumbar Puncture 

 

Advance Life Support 

 

Central Venous Catheter insertion 

 

Paediatric Resuscitation 

 

Thoracocentesis (Pleural aspiration) 

 

Laparoscopic Bile Duct Surgery 

 

Paracentesis 

 

Haemodialysis Catheter Insertion 

 

Airway Management 

 

Naso-gastric tube insertion 

 

Spinal Anaesthesia 

 

Laceration repair 

 

Status Epilepticus management 

 

Nerve Block 

 

Table 4: Examples of published SBML – skills papers 

 

(Barsuk JH et al. 1946; J. H. M. 1* Barsuk et al. 2009; Wayne 2008; Barsuk JH et al. 2012; Udani AD et al. 

2014; Malakooti MR et al. 2015; Wayne DB et al. 1946; Zendejas et al. 2011; Cason ML et al. 2015; Pirotte et 

al. 2015) 
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The ultimate goal remains demonstration of improved care and patient outcomes due to this 

methodology.  McGaghie’s critical review, from the perspective of translational outcomes 

has demonstrated significant impact at each translational level (see table 5). 

 

 

Translational 

Level 

Educational 

Effect 

(improvements) 

 

Examples of Evidence 

 

T1 

 

Simulation lab 

performance 

Thoracocentesis performance (Wayne 2008) 

ICU patient management (Cohen et al. 2013) 

LP performance (Barsuk  et al. 2009) 

Haemodialysis line insertion (Barsuk et al. 2009) 

 

T2 

 

Patient Care 

Practices 

 

Cardiac Arrest management (McHugh et al. 2015) 

Central Venous Catheters (J. H. M. 1* Barsuk et al. 2012) 

Laparoscopic Surgery (Zendejas et al. 2011) 

 

T3 

 

Patient Outcomes 

 

Reduced Post-Op. Complications (Zendejas et al. 2011) 

Reduced CVC-Bacteraemia (Barsuk et al. 2009) 

 

 

T4 

 

Collateral Effects 

 

Healthcare costs (Cohen et al. 2010) 

Non-SBML trainee performance (Barsuk et al. 2011) 

 

 

Table 5: Translational Outcomes from SBML (Adapted from McGaghie et al. 2014) 

 

A 2013 systematic review and meta-analysis of simulation-based mastery learning included 

82 relevant studies.  In comparison with no intervention, SBML was associated with large 

effects on skills (41 studies; effect size [ES] 1.29 [95% confidence interval, 1.08–1.50]) and 

moderate effects on patient outcomes (11 studies; ES 0.73 [95% CI, 0.36– 1.10]). In 

comparison with non-mastery SBL, mastery learning was associated with large benefit in 

skills (3 studies; effect size 1.17 [95% CI, 0.29–2.05]) but required more time (Cook et al. 

2013). 



  S1269123 

30 
 

In summary, this is the most rigorous collection of published data in support of the beneficial 

educational effects of clinical simulation-based learning, and its potential to positively, and 

safely, influence patient outcomes.   

This researcher notes that the vast majority of this work has occurred in private healthcare 

facilities in the USA, which have a significantly different approach to undergraduate and 

postgraduate clinical education, healthcare provision and a radically different financial 

system – potentially simplifying calculations of cost-effectiveness etc.  No UK-based data 

was identified in the literature review, leading us to the question of whether SBML could be 

successfully introduced into this postgraduate clinical education system? 

It is also noted that all of the published SBML work takes place in dedicated simulation 

laboratories.  There is no data regarding SBML in-situ (i.e. SBML events occurring in the 

real clinical environment).  There is published literature regarding in-situ team simulation in 

areas such as obstetrics theatre, trauma and ward-based acute care scenarios.  The outcomes 

are mixed but opinion appear to be in favour of the in situ events providing additional realism, 

reduced resource requirements, and opportunity to engage the wider clinical team, facilitating 

non-technical skills development (Walker et al. 2013; Patterson et al. 2008; Miller & Riley 

2008).   

This begets the question of whether an in-situ component would enhance simulation-based 

mastery learning?  
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Development  

(The How?) 

 

Chapter 3: 

Methodology and Methods 

  



  S1269123 

32 
 

Research Aims 

The aims of this research are: 

Primary Aim: 

 To develop and evaluate a simulation-based mastery learning programme for complex 

procedural skills 

Secondary Aim: 

 To explore why this approach is effective in improving procedural skill performance 

 

 

Research Questions 

In alignment with these aims, and in the interest of ultimately demonstrating improved 

clinical outcomes and patient safety: 

 

Question 1 

Can we demonstrate improved simulated performance of our trainee doctors via the 

introduction of a simulation-based mastery learning programme for complex procedural 

skills?  

 

Question 2 

Which features of simulation-based mastery learning influence, most positively, trainees’ 

learning and intended future practice?   

 And can the simulation-based mastery learning model be enhanced by including an 

in-situ component?   
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Research Design – Philosophical Assumptions 

This was a particularly challenging aspect of the research process.  My clinical background, 

immersed in quantitative data sets with statistically significant measurements left me ill-

prepared to overcome this challenge.  MSc peer-group discussion provided some assurance 

by revealing that this was a common perception within the community.  Exploration of this 

mystifying realm of opposing concepts, divisive paradigms and assumptions about existence 

is clearly outwith the scope of this dissertation but brief discussion is fundamental to framing 

and understanding the study outcomes. 

In social sciences, a paradigm may be conceptualised as a system of basic beliefs that deals 

with first principles and guides actions.  It represents the holder’s world view, the 

individual’s place within it, and the range of possible relationships to that world and its parts 

(Guba & Lincoln 1994).    

These beliefs can be groups of assumptions; ontological, epistemological and methodological:   

 Ontological assumptions are concerned with the nature of reality; does social reality 

exist externally or is it the product of individual constructs? Can we measure this real 

world?  

 Epistemological assumptions are concerned with knowledge; what can truly be known? 

What is the relationship of the knower to the known? Must we experience something 

in order to know it? 

 Methodological assumptions question how a would-be-knower goes about finding out 

whatever they believe can be known? (Guba & Lincoln 1994; Burrell & Morgan 1979) 

Table 6, below, provides a representation of these classical, polarised assumption stances of 

the social sciences.    

Subjectivist Approach Assumption Objectivist Approach 

Nominalism Ontology Realism 

Anti-positivism Epistemology Positivism 

Idiographic Methodology Nomothetic 

Table 6; Adapted from (Burrell & Morgan 1979) 

In essence the nominalist, anti-positivist, idiographic stance is that the social world is 

internally-constructed, differs on an individual level and the social sciences should use 
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appropriate methods to explore, understand the world and derive subjective meaning – by 

qualitative analysis. 

In contrast, the realist, positivist, nomothetic perspective holds the belief that the social world 

can be approached in the same manner as the natural world; externally and objectively 

measurable, aiming to demonstrate relationships and causation between selected factors – by 

quantitative analysis (Guba & Lincoln 1994; Burrell & Morgan 1979). 

 

Returning to the research questions: 

1. Can we demonstrate improved simulated performance of our trainee doctors via the 

introduction of a simulation-based mastery learning programme for complex 

procedural skills?  

2. Which features of simulation-based mastery learning influence, most positively, 

trainees’ learning and intended future practice?   

 

It became clear that a combination of subjectivist and objectivist strategies were required in 

order to best answer these questions.  It might be argued that the work should be scaled back 

to facilitate a more purist methodological approach but this researcher believes: 

a) Clinical educational interventions must demonstrate their worth by objective 

measurement that could improve patient care 

b) In order to optimise the learning and facilitate continuous improvement, 

understanding of why an intervention works must also be attained 

 

A third methodological approach was available that accommodated these objectives – mixed 

methods research.  The literature surrounding this methodology revealed historical academic 

controversy, referred to as the “paradigm wars”, whereby intellectual academics engaged in 

extensive written discourse defending their own paradigm and deriding the other (Denscombe 

2008).  There has since been a gradual realisation that the two worlds are not mutually 

exclusive and that patterns of subjectivism and objectivism are found in both camps (Gorard 

2010; Gorard & Taylor 2004).  



  S1269123 

35 
 

Mixed methods research embraces the perspective that the world is not exclusively 

quantitative or qualitative, even though the researcher may find a predominant disposition 

toward one end (Tashakkori & Teddlie 2009).  Proponents of this newer “3
rd

 Paradigm - 

Pragmatism” of mixed methods research (MMR) actively argue against the polarisation of 

research, insisting that valuable information is lost at both extremities (Ercikan & Roth 2006). 

MMR has been described as “…collecting, analysing and interpreting quantitative and 

qualitative data in a single study or a series of studies that investigate the same underlying 

phenomenon…” (Leech & Onwuegbuzie 2009).  

It is suggested that MMR can increase the accuracy of data, provide a more complete picture 

of phenomena by overcoming the biases of either single approach, enable the researcher to 

build on the original data and aid sampling (Denscombe 2008).  One advocate of the 

“Pragmatist Paradigm” suggests that “…rather than engaging in the self-absorbed debate over 

affiliations, MMR gets straight to the business of judging research by whether it has enabled 

the researcher to find out what they wanted to know, regardless of whether the data are 

quantitative or qualitative…”  (Feilzer 2010)         

Discovery of the mixed-methods approach, which would best facilitate answering of the 

research questions, allowed this researcher to proceed more confidently with this work.  

 

Methodology  

 Thematic Analysis 

The qualitative data included in this research was gathered in written form from trainees, via 

a combination of focused and open questions with free-text responses.  The researcher hoped 

that this combination would help answer his specific questions but, more importantly, it 

would allow themes to emerge from the trainees themselves regarding the valuable aspects of 

the programme, in order to provide a deeper understanding of why it was beneficial for 

learning.  Thematic analysis i.e. identifying, analysing and reporting patterns (themes) within 

data, seemed a logical approach to adapt here.  A theme is said to “…capture something 

important about the data in relation to the research question, and represent some level of 

patterned response or meaning within the data set” (Braun & Clarke 2006).  When consulting 

the literature, attempting to ensure that this was being approached correctly, the researcher 

was concerned to find that “…thematic analysis is widely used, but there is no clear 
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agreement about what thematic analysis is and how you go about doing it” (Braun & Clarke 

2006). 

As reading around the area was proving unproductive, the researcher proceeded in the 

manner that felt most fitting i.e. immersion in the data by recurrent reading and review of the 

entire qualitative data set, colour-coding similar patterns, grouping and subsequent re-

grouping until a reasonable set of themes emerged, with frequencies recorded and examples 

of each. 

 

Ethical Approval and Consent 

The aims and methodology of this research was discussed with the regional research ethics 

service.  They advised that no further formal ethical approval was required for this study 

[appendix 1]. 

In keeping with the “Ethical guidelines for educational research” (BERA 2011), all trainees 

that took part were fully informed that their anonymised data would be used as part of a study 

towards MSc dissertation in clinical education, and possible subsequent presentation and 

publication.  They all provided verbal consent for this information to be used in an 

anonymous fashion and were made fully aware of their right to withdraw at any time.  The 

only incentives provided were in the interests of their own professional development i.e. the 

opportunity to engage in simulation-based procedural skill learning and completion of a 

formative workplace-based assessment on their electronic development records (eportfolio) 

should they wish.     

 

Data Protection 

All of the data generated during the course of this work have been kept under securely locked 

conditions, accessible only by this researcher.  The data will be destroyed 5 years after 

submission.  
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Research Methods 

This research activity was carried out in three distinct phases: 

1. Baseline Data - Mixed Data    (Collection and Analysis) 

2. Simulation Sessions - Quantitative Data  (Collection and Analysis) 

3. Post-Simulation Sessions - Qualitative Data  (Collection and Analysis) 

Each research phase is described in more detail below. 

 

Setting 

All of the face-to-face work included in this research took place between 3 university 

teaching hospitals in south east Scotland.  The lab-based simulation-based mastery learning 

sessions occurred in the respective simulated procedural skills centres / laboratories of these 

hospitals.  The in-situ simulation-based mastery learning sessions occurred in the respective 

acute receiving units of these hospitals.  The simulated facilities were all of comparable 

fidelity and clinical units used in this research all of similar size, design and acuity. 

Surveys were sent out electronically, via a regional database of email contacts for junior 

doctors, and most likely completed in the homes or workplaces of the participants.  The 

session-based qualitative data was provided immediately after the sessions, in the same 

simulation or clinical setting.    

 

Participants 

All participants were doctors-in-training (also known as “junior doctors” or “trainees”) and 

were invited to take part in this research on a voluntary basis.  The incentive was the 

opportunity to learn complex procedural skills via a new simulated methodology and 

completion of a formative workplace-based assessment on their electronic development 

records (eportfolio) should they wish.  They received no other benefits or payments.  

Research phase 1 (baseline data) included “Core Trainees” in Core Medical Training 

(Physician Training) or Acute Care Common Stem Training (Combined basic training for 

Anaesthetics, Intensive Care, Emergency Medicine and Acute Medicine).  These doctors 
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were all between postgraduate year 3 and 5 i.e. the level of seniority whereby these skills are 

traditionally learnt.  

Research phases 2 and 3 (simulated sessions) included only “Foundation Trainees”; doctors 

in postgraduate year 1 or 2.  An inclusion criterion in these sessions was “never having 

performed a lumbar puncture before”.  The researcher believed targeting this group was most 

likely to provide the required sample of enthusiastic novices. 

 

Researchers 

All of the work in for phase 1 was carried out by this researcher. 

In order to generate the phase 2 data in a limited timeframe, the 69 simulation sessions were 

jointly facilitated by 3 clinical educators; this researcher, another clinical teaching fellow of 

an equivalent level of seniority from a surgical specialty background, and our supervisor (a 

senior clinical educator and consultant anaesthetist with over a decade’s expertise in 

simulation-based education).  The same 3 investigators co-developed (and standard set via 

Angoff method) the skills checklists that were used in the quantitative analysis.   

The written evaluation form used to collect the qualitative data for phase 3 was designed by 

this researcher, with review and constructive feedback from the other two investigators. 

All data analysis (quantitative and qualitative) was performed by this researcher. 

It was noted that the researcher’s background, agenda and previous experience may 

inadvertently bias this, or any, study.  It was hoped that the inclusion of 3 researchers during 

phase 2 of the research added a level of quality assurance and reliability to the data.  In order 

to minimise inter-rater variability, the first 3 simulation sessions were double marked 

independently – confirming minimal variability in judgements and score allocations between 

all 3 facilitators.  In addition, the 3 researchers were allocated to sessions according to their 

availability – there was no linking of investigators to trainees, which allowed crossover 

scoring to occur, thereby minimising bias. 
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Research Phase 1: Baseline Data Collection and Analysis 

 

Before the SBML intervention, the researcher sought to understand the starting point of the 

intervention by establishing the extent of trainees’ prior procedural learning activities, 

practical experience, estimated success rates and subjective confidence levels.  In addition, 

rather than making assumptions, it was important to explore the trainees’ desires, concerns 

and perceived barriers to attaining competence in such skills. 

A structured baseline survey form was designed, by this researcher, to address these 

questions [appendix 2].  It included a combination of quantitative questions, Likert scoring 

and free-text questions.  This was sent electronically to all “core trainees”, as described 

earlier.  They were invited to return completed forms electronically or in paper format before 

any simulated skills sessions.  

All data were confidential and anonymised.     

The data were then analysed by this researcher using a combination of quantitative scoring 

and thematic analysis of the free-text questions. 
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Research Phase 2: Simulation Sessions - Quantitative Data Collection and Analysis 

 

This research phase represents a simulation-based mastery learning model and a positivist, 

quantitative approach. 

The procedural skill of lumbar puncture was selected as the focus for this phase as it was felt 

to be the most transferable skill across many specialties, therefore potentially of most future 

value to the trainees 

Online pre-learning was designed to allow the simulated skills session to focus on trainee 

deliberate practice, rather than spending limited session time on tutor-demonstration. 

The pre-learning consisted of: 

  Reading pack (co-authored by several regional experts from a range of clinical 

specialties; detailed and constructively aligned to checklist-based assessment) 

 Video demonstration (filmed by our regional medical photography team and 

performed by this researcher, using a junior doctor as a simulated patient and 

subsequently the lumbar puncture simulation task trainer for needle insertion; detailed 

and constructively aligned to checklist-based assessment )  

 

Trainees were invited to participate voluntarily and provided verbal consent (as detailed 

earlier). 

Inclusion criteria were defined as: 

 Foundation Level Doctor (postgraduate year 1 or 2) 

 Never performed a lumbar puncture before 

 Able to commit to 3 simulated skills sessions 

 

Formative assessment took place via checklist-based judgement. 

The procedural skills assessment checklists were developed, via a modified Delphi method, 

by the 3 researchers, with discrepancies resolved by discussion and consensus (Okoli & 

Pawlowski 2004).  The checklists were standard set using the Angoff method – providing a 

“pass” score [appendix 3]. 
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Mastery Programme LP Study

Reading and Video Learning

Lab Skills Session

Lab Skills Session In Situ Skills Session

Assessment In 
Situ

Trainee qualitative feedback

Phase 1

Phase 3

Phase 2

Group A Group B

 

  Figure 6: Assessed Sessions Study Pathway 

Study Phase 1 

 All trainees received the same reading pack and video demonstration  n=27 

 All trainees then receive 1 lab-based skills session  n=27 (21 completed study) 

Study Phase 2   

 In order to determine impact of in situ session, trainees were randomly allocated into 

two groups for their second simulation session 

a) 1 x more Lab-based skills simulated session    n = 13 (10 completed study) 

b) 1 x In-situ simulated session   n = 14 (11 completed study) 

Study Phase 3 

All trainees underwent a final assessment of simulated performance in-situ     n=21 
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 All sessions had the identical components below: 

 

Assessed Session Components 

 

Time 

Pre-learning online  

 Read educational skills pack  

 Watch Video demonstration  

 

Unlimited 

(Pre-session) 

Introduction 

 Familiarisation with simulation equipment (task-trainer)  

 Simulated Clinical Scenario (patient history) explained 

 Instructions given to trainee for task and role of researcher 

 

5mins 

Baseline Trainee Simulated Skill Performance 

 Uninterrupted 

 Researcher in role of simulated assistant 

 First checklist-based assessment completed 

 

15 mins 

Feedback 

Checklist-based constructive feedback provided by researcher 

 

 

25 mins 

Final Trainee Simulated Skill Performance 

 Uninterrupted 

 Researcher in role of simulated assistant 

 Second checklist-based assessment completed 

 

 

15 mins 

 

Debrief and discussion 

 

5 mins 

 

Collection of qualitative data 

 

10 mins 

Table 6: Assessed Simulated Skill Session Components 

 Quantitative data from every completed checklist were collated and analysed by this 

researcher using a combination of Microsoft Excel® and Graphpad Prism® software. 

 During the quantitative analysis attention was given to overall trainees’ performance 

scores, inter-group variation and performance scores with respect to session time intervals. 
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Research Phase 3: Simulation Sessions - Qualitative Data Collection 

 

Subsequent to the simulation sessions, the researcher felt it pertinent to compliment the 

quantitative data with qualitative evaluation, to explore why this learning was valuable and 

whether the learning environment affected trainees’ performance. 

A structured “study-session” evaluation form was designed to address these questions 

[appendix 4].  Trainees completed these forms at the end of the sessions.   

 

The researcher designed the questions as a combination of free text and focused responses 

regarding: 

 The most valuable components of the learning experience 

 The trainees’ intentions to change future practice based on this simulated learning    

 

There was an intentional absence of specific questions about the effect of the learning 

environment, as it was hoped this would emerge from thematic analysis, rather than directly 

prompting trainees. 

 

Again, the data were analysed using a combination of quantitative scoring and thematic 

analysis of the free-text questions.   
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Evaluation 

(The What?) 

 

 

Chapter 4: 

Findings 
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Research Phase 1: Baseline Data  

Trainee Survey Responses  n = 32 

 

Table 7: Previous Skill Learning of Trainees (n=32 respondents) 

Procedural 

Skill 

 

Videos watched: 

Total number 

(time interval range) 

Prior Simulated training: 

Total number 

(time interval range) 

Observed Procedures: 

Median number  

(range) 

Chest Drain 5 
(1 month - 3 years) 

14  
(4 months - 3 years) 

2  
(0 - >10) 

Lumbar 
Puncture 

5 
(1 year - 3 years) 

14  
(2 months - 3 years) 

5 
(1 - >10) 

Central Line 
(neck) 

5 
(1 month - 1 year) 

9  
(12 - 18 months) 

2 
(0 - 10) 

Central Line 
(femoral) 

2 
(> 1 year) 

1  
(< 14 months) 

1  
(0 - 5) 

Paracentesis 3 
(> 1 year) 

1  
(n/a) 

2  
(0 - >10) 

 

 

Table 8: Previous Procedural Experience and Success 

 

 

 

  

 

Procedural 

Skill 

Number 

Previously 

Performed:  

Median (range) 

Success 

Rate:  

Median % 

(range) 

Number of trainees 

reporting previous 

unsupervised practice 

Usefulness of 

Feedback: Median 

Value (range) 

1 = Not useful 

5 = Extremely useful 

Chest Drain 1  
(0 - 12) 

100  
(0 - 100) 

1 3 (1-5) 

Lumbar 
Puncture 

6  
(0 - 80) 

67  
(0 - 100) 

6 3 (2 - 5) 

Central Line 
(neck) 

0 
(0 - 10) 

100  
(70 - 100) 

1 4 (3 - 5) 

Central Line 
(femoral) 

0  
(0  -4) 

100  
(50 - 100) 

2 4 (1 - 5) 

Paracentesis 2  
(0 - >20) 

100  
(50 - 100) 

3 3 (2 - 5) 
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Figure 7: Trainees’ reported usefulness of previous feedback 

 

 

 

Figure 8: Trainees’ reported confidence for successful completion of procedural skills 

 

 

3 

3 

4 

4 

3 

0 1 2 3 4 5 

Chest Drain 

Lumbar Puncture 

Central Line (neck) 

Central Line (femoral) 

Paracentesis 

Usefulness of Previous Feedback (median values)  
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Table 9: Thematic analysis of trainees’ perceived barriers to gaining procedural competency 

 

 

Barrier Themes 

 

 

Elements 

 

 

Frequency of reports 

 
 

 

 

Clinical Opportunities 

  

  

 

Learning Opportunities* 

 

Maintenance Opportunities* 

 

Time Limitations / Busyness 

 

Specialisation of skills 

  

 

 

26 

  

  

 

 

 

Training  

  

 

Formal Training / Simulation* 

 

Supervision* 

 

Conflicting guidance 

  

 

18 

  

 

 

 

Personal Attributes  

  

 

Technical ability* 

 

Confidence* 

 

Cognitive overload 

  

 

 

6 

  

Key: * = Lack of 
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Table 10: Thematic analysis of trainees’ perceived barriers to gaining procedural competency - Examples 

 

Barrier Themes 

 

 

Examples 

 

 

 

 

Clinical Opportunities 

 

“Lack of opportunity to practise on the ward during working hours due to lack of time or supervision…” 

“…procedures more likely to be done by specialists or critical care/anaesthetics 

 

“Lack of opportunity on the wards – due to limited numbers of procedures, numbers of trainees keen to do 

procedures, workload i.e. finding the time, confidence ‘to have a go’…”  

 

“Even if there were the occasional opportunity, often there is not adequate exposure to allow observation, 

teaching and supervision of multiple procedures to gain the confidence required…” 

 

 

 

 

 

 

Training 

 

 

“I would prefer to have time to practise a new clinical skill in the non-clinical environment first before 

attempting in the clinical environment…” 

 

“Lack of structured teaching and approach to procedure” 

 

“Not having the opportunity for someone to properly teach me and supervise me” 

 

 

 

Personal Attributes 

 

 

“My own lack of confidence when trying to perform skill” 
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Research Phase 2: Simulation Sessions - Quantitative Data 

 

 

 

 

Figure 9: All trainees’ performance scores according to Study Phase 
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Research Phase 2: Simulation Sessions - Quantitative Data (cont.) 

 

 

G
ro

up A
 P

hase 1
 P

re

G
ro

up B
 P

hase 1
 P

re

G
ro

up A
 P

hase 1
 P

ost

G
ro

up B
 P

hase 1
 P

ost

0

20

40

60

80

100

P=<0.0001

P=<0.0001

Candidates

A
ss

es
sm

en
t 

sc
o

re
 (

%
)

Key
Group A
Group B

RED = Phase 1

Figure 2: Candidates’ Scores according to Group (Phase 1) 
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Figure 10: Trainees’ performance scores according to Group (Study Phase 1) 

Figure 11: Trainees’ performance scores according to Group (Study Phase 3) 
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Research Phase 2: Simulation Sessions - Quantitative Data (cont.) 

 

 

 

Relationship between change in score and time interval 1 (phase 1 to phase 2)
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Figure 4: Change in Scores according to Time Intervals

 

Key:   x axis = Time interval between sessions (days)  

y axis = Absolute change in score 

  

Figure 12: Trainees’ performance scores with respect to inter-sessional time intervals 
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Research Phase 3: Simulation Sessions - Qualitative Data 

 

Study candidates (Trainees):  

 n=27  Initial number  

 n=21  Completed Study 

(6 trainees withdrew from the study due to unexpected clinical commitments) 

 

 

 

Overall Relevance and Enjoyability 

 

Trainees’ reported “Relevance to their needs”: Likert Median 5/5 (Range 4 – 5) 

Trainees’ reported “Enjoyability of session”:  Likert Median 5/5 (Range 4 – 5) 

 

 

Breakdown of Likert Scores according to Study Phases 

 

Study 

Phase 

1 Lab 

(4/5) 

% 

1 Lab 

(5/5) 

% 

2 Lab 

(4/5) 

% 

2 Lab 

(5/5) 

% 

2 InSitu 

(4/5) 

% 

2 Insitu 

(5/5) 

% 

3 Insitu 

(4/5) 

% 

3 Insitu 

(5/5) 

% 

Relevant 

 

17 83 0 100 29 71 5 95 

Enjoyable 

 

22 78 0 100 14 86 10 90 
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Table 11: Thematic Analysis of Most Valuable aspects of Simulated Lumbar Puncture 

Study 

 

 

Most Valuable Themes 

 

Elements 

Frequency of 

Reports 

 

 

 

Deliberate Practice 

 

Active Learning 

 

Structure 

 

Repetition 

 

Assessment 

 

 

 

35 

 

 

 

Feedback  

 

Individualised 

 

Immediate 

 

Constructive 

 

Reflection 

 

 

 

 

 

23 

 

 

Safe Realism  

 

(In Situ only) 

 

Authenticity  

 

Risk-free 

 

Distractions 

 

 

 

 

12 
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Table 12: Thematic analysis of Most Valuable aspects of Simulated Lumbar Puncture Study - Examples 

Valuable Themes 

 
Examples 

 

 

 

Deliberate Practice 

 

“Useful to go through systematic way of checking equipment / steps of procedure correct” 

 

“Repetition from previous sessions useful for engraining the procedure 

 

“Excellent learning of skill from scratch.... with important mistakes/reminders in second session. Feel well 

prepared to attempt it supervised” 

 

 

 

 

Feedback  

 

“Useful discussion of reasons why LP might be unsuccessful and how to remedy these” 

“... one on one, so tailored teaching” 

“Very useful feedback received – I feel this will help me be able to perform LP in the clinical setting” 

 

 

 

Safe Realism  

 

(In situ only) 

 

“Doing it with distractions was one of the best bits”  

 

“Useful to do the procedure in the clinical setting – adds to the pressure  and more realistic 

 

“Left to make your own mistakes – far more likely to remember them” 
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Fig 13: Proportion of trainees planning to change their practice with respect to specific 

components of procedural skills. 

 

 

Fig 14: Analysis of components of planned changes of future practice  
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Proportion of trainees planning to Change Practice due to Simulated Lumbar 
Puncture Study    

Component of Skill 

0 5 10 15 20 25 

Optimising Positions 

Optimising Environment 

Anatomy Check 

Asepsis Order 

Asepsis Components 

Situational Awareness 

Teamwork 

Equipment Check 

Specific Manoeuvre 

Trouble Shooting 

Equipment Preparation 

Analysis of planned changes of future practice (due to 
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Table 13: Analysis of components of planned changes of future practice, as a consequence of simulated skills study 

 

Skill Phase Component to Change Details 
Reported 

Frequency 

Preparation and 

Positioning 

 

 

Optimising Positions 
Patient, Clinician, Comfort 

 
22 

Optimising Environment 
Lighting, Privacy 

 
8 

Anatomy Check 
Detailed, Repetition, Marking 

 
5 

Asepsis 

Asepsis Order 
Methodical, Essential 

 
7 

Asepsis Components 
Full Barrier, Non-touch technique 

 
2 

Procedural Pause 

Situational Awareness 
Information Gathering, Projection 

 
4 

Teamwork 
Shared mental model, Speaking Up 

 
9 

Equipment Check 
Methodical, Essential 

 
3 

Insertion Technique 

Specific Manoeuvre 
2 - Step Method 

 
5 

Trouble Shooting 
Self Correction 

 
5 

 

Sampling + Pressure 

Measurement 

 

Equipment Preparation Manometer, 3-way Tap 2 
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Table 14: Analysis of components of planned changes of future practice - Examples  

Skill Phase 

 

Examples 

 

Preparation and 

Positioning 

 

“The importance of good positioning in increasing success” 

 

“Session helped highlight the importance of correct positioning” 

 

 “Maximise lighting...” 

 

Asepsis 

“LPs that I’ve seen were not done in such sterile conditions” 

 

“Draping order. Washing hands after putting on hat + mask” 

 

“Be sure not to compromise at any time” 

Procedural Pause 

“Allows time to gather thoughts” 

 

“Good to take a moment to think during the procedure” 

 

“Making sure that everyone is happy before continuing + giving clear instruction to assistant” 

Insertion Technique 

 

 “Useful to practice with real needle + experience how to adjust if unsuccessful” 

 

 “Troubleshooting. Good to see why missing” 

 

Sampling + Pressure 

Measurement 

“Practicalities of 3-way tap and CSF collection” 

 

“Remember to set up manometer” 
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Table 15: Suggestions for Improvements to Training (from Trainees) 

 

 

Improvement Suggestions 

 

 

Give trainees copies of their score sheets between sessions 

 

 

Increase number of attempts 

 

 

Increase number of skills in programme 

 

 

Increase number of hospitals providing sessions 

 

 

Shorten video 

 

 

Nothing! (multiple comments) 
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Evaluation  

(The What?) 

 

 

Chapter 5: 

Discussion 
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Research Phase 1: Baseline Data 

 

The baseline survey data presented offer an interesting overview of the previously-

encountered skills training and procedural experience of our regional junior doctors in their 

3
rd

 and 4
th

 postgraduate year.  The data relate to complex procedural skills which carry a 

curricular and professional requirement to demonstrate competency.  The reader is reminded 

these trainees will soon progress to “registrar” level when, out of hours, they may be the most 

senior doctor in the hospital, potentially needing to perform such skills in emergency 

scenarios.  Cognisant of this, the data becomes quite concerning.  

Table 7 (column 2) reveals that very few trainees had ever watched skills training videos and, 

for the small number that had, the sources and standards of such videos are unclear.  With 

regard to prior simulated skills training (column 3), only 44% of trainees had experienced 

chest drain (ICD) and lumbar puncture (LP) simulation.  This number drops dramatically 

with the other core skills; central line (neck) 28%; central line (femoral) and paracentesis 3%.  

These low numbers are disappointing in an era of postgraduate training where simulation 

equipment is widely available and easily purchased.  

Even if we were to adopt the outdated and evidence-free approach of “see one, do one, teach 

one” (Rodriguez-Paz et al. 2009), column 4 reveals that only 16% of trainees had observed 

LP, 6% had observed ICD and 3% had observed CVC. 

Table 8 describes the previous real-life skills experience of these trainees.  The second 

column’s median values (LP 6; ICD 1; CVC and Paracentesis 0) support the earlier literature 

regarding limited trainee learning opportunities.  Such numbers are unlikely to facilitate the 

attainment of competency in complex procedural skills.  The researcher notes the surprisingly 

high reported success rates in column 3, which is out of keeping with such a lack of learning 

opportunities.  This is likely artefactual due to the low numbers performed (i.e. if the 

denominator is only 1 performed skill, the success rate is limited to either 100% or 0%) - we 

can already see the success rate dropping to 67% in lumbar puncture, where the median 

number performed is slightly larger.   

In column 4 we encounter a final concerning feature of these data i.e. the proportionately 

large number of trainees reporting unsupervised practice.  Given the paucity of videos, 

simulation training, real life observation and skills performed, the identification of 

unsupervised practice by this group of trainees is a genuine patient safety concern. 
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For the small numbers of trainees who had experienced procedural skill training (simulated or 

real-life) figure 7 highlights subjective usefulness of the feedback received.  On a Likert scale 

of 1-5; LP, ICD and paracentesis were reported at 3 (only moderately useful), with CVC 

reported at 4 (very useful).  Given the crucial role of constructive, high-quality feedback in 

the cycle of experiential learning (Kolb 1984), this researcher believes these standards of 

feedback are sub-optimal. 

In keeping with all above, it is unsurprising that the trainees’ confidence levels presented in 

figure 8 are so low.  Even the reported confidence to successfully perform the most 

frequently encountered skill (lumbar puncture) is only rated at 3/5 (moderate).  It is unlikely 

that such low levels of confidence across the range of skills would translate into successful 

performance without significant educational intervention.   

Tables 9 and 10 present the data generated by thematic analysis of the free text answers to the 

question:  “What are your perceived barriers to gaining competence in procedural skills?” 

 These valuable data provide insight into the trainees’ perceptions so that we, as clinical 

educators with the gift of designing training programmes, can address the barriers and what 

matters most to those we are trying to develop.  The three main themes which emerged, in 

descending order of frequency, were entitled:  

 Clinical Opportunities 

 Training 

 Personal Attributes   

The composition elements of each theme support earlier discussion of limitations on training 

imposed by revisions to working patterns, more senior (or specialised) doctors performing the 

skills (potentially limiting seniors’ ability to perform their other leadership, specialist + 

decision-making roles), and narrowing the skills of trainee doctors to predominantly 

administrative roles.   

‘Clinical Opportunities’ was the theme that emerged extremely quickly from the data.  Some 

examples of how the trainees reported these barriers are listed in table 10.  These demonstrate 

concern regarding not just opportunities to learn, but also to maintain skills.  The trainees also 

felt so busy with other duties (many of which are administrative tasks) that they could not 

find the protected time to focus enough to perform a complex skill successfully.  Another 

concerning example included in this theme reads: 
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“Lack of repeated exposure in clinical practice until ‘emergency’ settings”.  

The idea of an inexperienced, under-trained and overly busy trainee suddenly needing to 

perform such a skill in an emergency not only reduces the likelihood of success but would 

likely increase the risk of direct patient harm. 

The ‘Training’ theme identified the lack of protected, formal training (simulation or real-life) 

and supervision by appropriately-skilled seniors, even when clinical opportunities arose.  A 

recurrent element here was conflicting guidance, whereby inconsistencies in approach or 

teaching left trainees confused as to the correct method of performance:    

 “Each time I’ve been supervised it’s by a different person who does it differently and with 

different emphasis on sterility (e.g. one wore apron only, the other full aseptic technique with 

gown) so I’m still not entirely sure”. 

This comment is an example from one trainee which highlights the need for consistency of 

approach, with expert-agreed, standard-set assessment to ensure uniform procedural 

outcomes, i.e. Mastery Learning methods (McGaghie et al. 2009). 

The final theme was ‘Personal Attributes’, including elements such as technical ability, 

confidence, and ability to make decisions and multi-task (i.e. psychomotor skills): 

“At the moment confidence is I think my major barrier… I also always get distracted by 

trying to keep everything sterile, and not being 100% confident in the steps to the 

procedure…” 

The researcher acknowledges the inherent link between opportunity, practice and confidence.  

Trainees’ earlier negative real-life procedural experiences (e.g. unsuccessful or complicated 

procedures which required intervention by seniors) can affect confidence levels, whereas 

simulated learning allows mistakes to be made and corrected in a safe manner.  Comments 

such as this highlight the challenge of learning and teaching complex skills; not just of 

providing opportunities, but also ensuring the content is transferred in a digestible, repetitive 

and meaningful way in order to avoid cognitive overload and facilitate the building of 

confidence – Mastery Learning facilitates this. 

This survey was sent to all trainees at this level and, as such, was hopefully representative of 

the entire group.  Most of the completed survey forms were from those trainees who 

subsequently engaged with the early skills simulation sessions (not the sessions included in 
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this formal research study).  The researcher acknowledges the possibility of bias here 

(because the least well trained doctors may be more likely to volunteer for simulation training) 

but these data do support the earlier literature and the widespread concern of clinicians 

regarding reduced skill training opportunities. 
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Research Phase 2: Simulation Sessions - Quantitative Data 

 

The striking data in figure 9 represent all performance scores by every trainee during each 

study phase.  This figure immediately captures the dramatic improvement in trainee 

performance over the course of the quantitative study.   

More details on session contents can be found in methods table 6 but to facilitate discussion:  

 The study phases are colour coded; Red = Phase 1; Blue = Phase 2; Green = Phase 3. 

 ‘Pre-score’ = baseline score and refers to a trainee’s performance at the start of an 

individual session i.e. pre-feedback for that session.   

 ‘Post-score’ = final score and refers to a trainee’s performance at the end of an 

individual session i.e. post-feedback for that session  

 The dashed horizontal line represents the standard-set minimum passing score of 79%.  

The researcher notes that prior to their first simulation session, all trainees watched 

the video resource and read the detailed educational written pack.   

It was intended that the consideration, discussion and effort that went into developing these 

constructively-aligned ‘pre-learning’ resources (by several skills experts from a range of 

medical specialties) would mean that the trainees would already be better prepared to perform 

a simulated lumbar puncture than trainees out-with the study, on the traditional “see one, do 

one” pathway, with its inherent inconsistencies and subjectivity. 

The scores plotted in the first two columns (Phase 1, Pre-score, both groups) represent the 

performances of the trainees after encountering only the video and written resources.  

Importantly, these demonstrate no statistically significant difference in skill performance 

between the groups at baseline (p=0.307).  As might be expected, the spread of these data 

highlight a wide variation in performance at this stage (after standardised pre-learning but 

before individualised, targeted sessional feedback from tutors).  A small number of trainees 

from both groups achieved the pass score at this early stage.  Given that all trainees were of 

similar clinical experience, and none had previously performed a lumbar puncture (simulated 

or real-life), this wide variation might be best attributed to innate technical ability.  Again, the 

concerning feature or these scores is that the traditional “see one, do one” route might allow 

any of these trainees to perform this procedure on a real patient i.e. a clinical lottery of a 

trainee performing at 30% versus 80%.   
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As illustrated more closely in figure 10, the most marked improvement in trainee 

performance (for both groups) took place during the first simulated session, between the ‘pre-

feedback’ and ‘post-feedback’ scores.  This impressive performance leap conveys statistical 

significance with p=<0.0001.  There were no further statistically significant changes in 

performance scores during the rest of the study.   

By the end of this first simulated session the majority of trainees were able to perform above 

the pass score.  In this study the trainees did, however, require 2 simulated sessions (i.e. 4 

scored simulated performances each) for all trainees to perform above the passing score.   

The trajectory of the data in figure 9 also demonstrates a marked reduction in the variability 

of performance scores over the course of the simulated learning sessions.  The performance 

gap between the best-performing and worst-performing trainees in study phase 1 is reduced 

dramatically by study phase 3.  This aligns with the intended standardised-performance 

outcomes of mastery learning (McGaghie et al. 2009).  

All of these data patterns emphatically support the literature’s reported need for 

individualised, structured feedback, as well as repetitive, deliberate practice, as critical 

components of skill learning and performance improvement (McGaghie et al. 2014; Ericsson 

2004). 

The data from study phase 3, as illustrated more closely by figure 11, demonstrate no 

statistically significant difference in performance scores between the groups i.e. no 

quantitative difference in the measured scores between the group which experienced 2 lab 

sessions (group A) and the group which experienced 1 lab session + 1 in-situ session (group 

B) [p=0.2804].  The researcher was initially surprised and disappointed by this lack of 

statistical difference.  The experience of facilitating many in-situ simulation sessions out-with 

this study, and listening to the informal feedback from previous (non-study) trainees added 

weight to the hypothesis that a performance gap would be identified between the two 

pathways.  This lack of statistical significance may be due to sample size limitation (whereby 

a larger sample of trainees may have demonstrated significant difference).  It might however 

be the case that such outcomes (i.e. understanding the effect of the learning environment on 

simulated skills performance) are more appropriately explored qualitatively.         

The final learning point in this section comes from figure 12, revealing the relationship 

between performance scores and inter-sessional time intervals.  Although not this was not an 

initially-planned outcome measurement, the trainees’ and research team’s schedules resulted 
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in wide variations in the time intervals between sessions for individuals (range 1 - 35 days).  

As the study evolved the researcher perceived a reduction in some of the trainees’ 

performances with increasing time intervals.  The relationships presented in figure 12 

demonstrate negative correlations between time intervals and performance scores i.e. the 

longer the time interval, the more likely a performance score would decline.  Although the 

trend is apparent, it did not reach statistical significance (p=0.4263).  Again the researcher 

acknowledges the limitations of sample size on the ability of a study to reach statistical 

significance.  Despite this limitation, the negative correlation supports the concept of interval 

/ refresher training for clinicians required to perform complex procedural skills to prevent 

skill decay (McGaghie et al. 2014).  

In summary these findings demonstrate: 

 Wide variation in baseline procedural skill performance 

 Statistically significant improvement in skill performance  

 Maintenance of this improvement throughout study period 

 Marked reduction in performance variation  

 

In doing so, these data have answered research question 1: 

Question; Can we demonstrate improved simulated performance of our trainee doctors via 

the introduction of a simulation-based mastery learning programme for complex procedural 

skills? 

Answer; Yes 

 

 

       

 

 

 

 

via  

Simulation-Based  

Mastery Learning 
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Research Phase 3: Simulation Sessions - Qualitative Data 

 

The qualitative data collected from this skills performance study was intended to enhance 

understanding of why this simulation-based mastery learning was valuable, and whether the 

learning environment affected trainees’ performance.  The questions were designed as a 

combination of free text and focused responses regarding: 

 The most valuable components of the learning experience 

 The trainees’ intentions to change future practice based on this simulated learning    

To re-iterate, there was an intentional absence of specific questions about the effect of the 

learning environment, as it was hoped this would emerge from thematic analysis, rather than 

directly prompting trainees. 

 

As evident in the relevance and enjoyability data, these simulation-based learning sessions 

were extremely well received by the trainees.  This was despite the challenging assessment 

component of every session.  This is reassuring to the researcher who, at times, wondered 

whether the pressure of continuous assessment was detracting from the learning experience of 

the trainees.  Evidently these concerns were unfounded.     

 

Tables 11 and 12 reveal the insightful outcomes of thematic analysis of the open questions 

regarding the most valuable aspects of the simulated sessions. The three main themes which 

emerged, in descending order of frequency, were entitled:  

 Deliberate Practice 

 Feedback 

 Safe Realism 

Although not intentionally wishing to use an established term from the literature, the 

researcher felt that ‘Deliberate Practice’ was the natural term to use to describe the theme of 

most commonly emerging elements. The researcher believes this theme aptly describes 

trainees’ comments regarding the importance of active, structured, repetitive assessed 

learning events, such as: 
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“I found that going through the procedure initially, then going through what I had done in a 

step-wise manner, very useful in helping identify areas for improvement” 

These elements synthesise the components of Kolb’s experiential learning, Ericsson’s 

deliberate practice and the basic principles of mastery learning (Kolb 1985; Ericsson 2004; 

McGaghie et al. 1978).   

The ‘Feedback’ theme compliments the quantitative study (phase 1) findings of dramatic 

performance improvement after one episode individualised, immediate and constructive 

feedback:    

“Individualised feedback. It is rare to get 1:1 teaching / training like this” 

This theme harks back to the concept of learner-centred development, with constructive, 

timely, specific feedback, as facilitated by the structured approach and assessment using 

standard-set checklist (Hewson & Little 1998; Milde 1988; McKinley et al. 2008) .  

The ‘Safe Realism’ theme is particularly interesting to the researcher as it emerged solely 

from the in-situ simulation sessions.  Without any specific prompting, trainees openly 

expressed the importance of the real clinical environment’s authenticity; the inherent 

distractions and background noise affecting their ability to concentrate and, in doing so, 

increasing the challenge of successful outcomes: 

“Lots of interruptions during procedure. Felt fairly realistic with distractions – made me 

focus a bit more on what I was doing” 

The fact that these ‘Safe Realism’ comments represented such a significant proportion of the 

responses (regarding “most valuable aspects of the sessions”) supports the researcher’s belief 

in the added value of risk-free, simulated procedural skills learning in the real clinical 

environment. 

The data presented in figures 13 + 14 were generated from trainees’ responses to more 

focused questions regarding intended changes of future practice, with respect to specific 

components of complex skill performance.  This group of components (or ‘Skill Phases’) 

were the outcome of a prolonged iterative process of programme and faculty development, 

undertaken by the researcher and designed to provide a structure around which any 

procedural skill may be taught, with dynamic emphasis, according to the skill.  The ‘Skill 

Phases’ are listed in full in appendix 5.   
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Figure 13 demonstrates the large proportions of trainees who reported intention to change 

future practice.  This graph shows that more than half of the study group intend to change 

their practice in every skill component, with this number climbing to 78% of trainees 

intending to change their approach to ‘Preparation and Positioning’.  These intentions to 

change practice are further explored in figure 14 and tables 13 + 14.         

Figure 14 is a graphic breakdown of the specific components the trainees reported intention 

to change.  There is a staggering frequency of intention to change approach to ‘Optimising 

positions’.  This refers to the effort and time taken to optimise both the patient’s position and 

the position of the clinician relative to the patient and bed.  This outstanding frequency is 

extremely encouraging to the researcher as this component of lumbar puncture is absolutely 

critical for success and traditionally overlooked, resulting in procedural failure.  This 

response from the trainees suggests that areas for improvement are being targeted 

appropriately during the simulation sessions. 

Tables 13 and 14 present this analysis in more detail.  Of note in the ‘Preparation and 

Positioning’ phase, the second most frequent comment related to optimising the environment, 

such as “Maximise lighting”.  These comments all emanated from in-situ sessions, 

suggesting that these additional learning points only become obvious to trainees in the 

clinical environment, rather than the skills lab.   

In addition to the aim of improving skill performance, the researcher intends for this 

programme to be a vehicle for quality improvement in aseptic technique by reducing the 

number of infective complications of such procedures.  In keeping with this goal, the 

researcher was delighted with the frequency of comments regarding changes of future 

practice to improve standards of asepsis e.g.“LPs that I’ve seen were not done in such sterile 

conditions”.   

The ‘Procedural Pause’ skill phase was also embraced by the trainees, with numerous 

comments regarding intention to employ it for future procedural work.  This phase is 

conceptualised by the researcher as an opportunity to utilise non-technical skills (e.g. 

situational awareness, teamwork, decision making) to ensure safety and optimise chances of 

success.  Statements such as, “Making sure that everyone is happy before continuing + 

giving clear instruction to assistant”, suggest that trainees are sharing this mental model and 

appreciating the value of the pause. 
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The last point of note here relates to the ‘Insertion’ phase.  Simulation-based learning affords 

trainees the opportunity to make safe mistakes with no risk of harm.  This is not possible in 

real-life learning.  Comments including “With experience of failing to get CSF on the 1
st
 

pass, I now know not to panic and know I can calmly reposition and be successful” suggest 

that trainees appreciate the value in this risk-free learning, whereby they can consider the 

reasons that a first approach was unsuccessful and identify ways to correct themselves. 

 

In summary these findings demonstrate: 

 The simulation sessions were extremely enjoyable and relevant to trainee needs 

 The most valuable aspects of the sessions involved deliberate practice, structured 

feedback and realistic, safe learning scenarios 

 The in-situ learning sessions provided additional subjective value for trainees 

 The intended focus and learning points of the sessions were transferred meaningfully 

into trainees’ intention to change future practice for the better 

 

In doing so, these data have answered research question 2: 

Which features of simulation-based mastery learning influence, most positively, trainees’ 

learning and intended future practice?   

 And can the simulation-based mastery learning model be enhanced by including an 

in-situ component?   
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Evaluation  

(The What?) 

 

 

Chapter 6: 

Conclusions + Reflections 
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Conclusions 

This dissertation has explored several facets of complex procedural skills.  We have 

discussed why safe and successful skill performance is critical to modern healthcare, 

considered how to optimise skill learning, and examined the compelling evidence-base 

supporting simulation-based mastery learning.     

The aims of this research were to develop and evaluate a postgraduate procedural skills 

simulation-based learning programme.  In order to achieve this, a simulation-based mastery 

learning approach was adopted and modified to include an in-situ component.  The research 

aims were addressed in the form of two research questions: 

1. Can we demonstrate improved simulated performance of our trainee doctors via the 

introduction of a simulation-based mastery learning programme for complex 

procedural skills?  

2. Which features of simulation-based mastery learning influence, most positively, 

trainees’ learning and intended future practice?   

 

A mixed-methods research methodology facilitated answering these questions.  

1. A quantitative study of trainee simulated lumbar puncture performance revealed:  

 Statistically significant improvement in skill performance  

 Maintenance of this improvement throughout study period 

2. A qualitative study explored why this training was effective, revealing: 

 The most valuable aspects of the sessions involved deliberate practice, structured 

feedback and safe, realistic learning scenarios 

 The in-situ learning sessions provided additional subjective value for trainees 

 The intended focus and learning points of the sessions were transferred meaningfully 

into trainees’ intention to change future practice for the better 

 

In yielding the above results, the researcher hopes this work has adequately answered these 

questions.  The quantitative data support the published literature on simulation-based mastery 

learning and, to the researcher’s knowledge, are the first such data involving UK trainees.   

This researcher believes that the qualitative data take the field one step further by exploring 

the reasons behind the improvement and identifying the value of the innovative in-situ 

component. 
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Future work 

 

There is no end to the possibilities of future work in this domain and, indeed, the researcher 

intends for this to be merely the beginning. 

Having initially been disappointed by the lack of statistical significance between the two 

quantitative study groups, the natural next step would be to power a larger study to re-

examine this.   

The next series of questions might be whether similar improvements in performance can be 

demonstrated for the other complex procedural skills (i.e. those currently included in our 

‘Clinical Skills Mastery Programme’ - chest drains + central lines, and other skills to be 

included in the future). 

Ultimately this researcher aspires to the ‘holy grail’ i.e. demonstrating that patient care in our 

region has improved as a consequence of this educational intervention.  Thus far translational 

science has evidenced such improvements in the USA – we still have a significant journey 

before we can achieve this but each small study will add momentum. 

Consideration of other aspects of skill learning, and review of the literature, begs questions 

such as:  

 How long do we retain these new skills?  

 Should there be refresher training? If so, how frequently? 

 Would the impact on performance be as impressive from small group sessions?  

 Can we adapt ‘mastery methodology’ to improve other clinical skills such as 

deteriorating patients, peri-arrest scenarios?   

 Can ‘mastery methodology’ be used to demonstrate improvement in non-technical 

skills (e.g. decision making, teamwork)? 

 Can chronometry of performance be used as a measure of competency / mastery? 

 How can we further explore psychomotor skill acquisition?  

 What is the role of other factors (such as fatigue) in psychomotor performance? 

The list can continue and the researcher hopes that, in due course, these (and many other) 

questions will be answered as we strive to improve clinical education in order to ensure our 

patients receive the best possible care.   
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Personal Reflections 

 

A reflective (and extensive) commentary on the process of developing this regional ‘Clinical 

Skills Mastery Programme’ is available in appendix 6. 

With regard to this formal research study I believe I am not the first MSc student to have 

struggled with qualitative methodology.  Prior to my teaching fellowship I had always 

worked in acute hospital specialties, where ‘doing’ was paramount and quantitative data were 

considered the only relevant measures.  At the outset of this work, I found even the idea of 

exploring themes and concepts incredibly challenging. It has always been very important to 

me that educational interventions are focused on directly improving patient care, and the 

prospect of spending considerable time immersing myself in qualitative feedback seemed 

nonsensical.  I required a long time and innumerable supervisory conversations to get to the 

point where I could even consider including a qualitative component in my study.   

It was really only when my supervisor introduced me to the ‘Why, How, What” concept that I 

began to embrace these ideas; innovation is only accepted when the target group believes in 

“Why” – and I now know that to understand “Why”, one must explore in an open fashion, 

rather than assume to know the minds of others.  In hindsight, I can see that using a mixed-

methods approach enriched the data immeasurably and can now see the value in exploring 

qualitatively in order to help guide future work.      

Over the course of this work (and the preceding 2 years of certificate and diploma modules) I 

have learned many lessons about clinical education, myself within clinical education and 

myself in the broader sense. 

If I were to embark on this journey anew my advice to self would be: 

 Try not to dismiss alternative perspectives outright – at least try to understand where 

that person / group is / are coming from and what their agenda might be 

 Accept that culture change is slow and difficult for everyone – particularly in 

traditional medical disciplines and especially while trying to influence change when 

you’re not top of the chain 

 Email is rarely the way to resolve anything – never underestimate the value of a 

conversation to help get things moving. 

 Read more around a topic before getting stuck into it – at least once in your life 
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 Try to meet international guru of your chosen specialist subject early on in 

proceedings, not 2 months before you finish your post 

 Keep the momentum going and write up as you go – not a year later while in a full 

clinical job  

 Finally, try not to go from childless to father-of-two-maniacs within the first two 

years of a three year course. Should you ignore this advice, at least ensure there are 

some grandparents in your country of residence 
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legally) for NHS ethical review unless the study involves any of the following: 

NHS patients (i.e. people identified through their involvement with the NHS, including services provided under 

contract with the private or voluntary sectors) 

their carers 

their tissue 

NHS patient-identifiable data 

people who lack the capacity to give informed consent to take part in the research  

processing of confidential patient information without consent where this would otherwise breach 

confidentiality (England and Wales only) 

material consisting of or including human cells, which has been taken from the living or the deceased (England 

and Wales only).  Legally required, if it involves analysis of DNA in material from the living and consent for 

research not in place (UK-wide) 

patients who are cared for in private and voluntary sector nursing homes (in England, Wales and Northern 

Ireland) and/or residents of residential care homes (in Northern Ireland only) 

exposure to ionising radiation 

medical devices that are not CE-marked or CE-marked devices that have been modified or are being used for a 

new purpose 

investigational medicinal products 

practising midwives conducting a clinical trial 

protected information from the Human Fertilisation and Embryology Authority register 

 

Regards, 

Alex 

Alex Bailey 

Scientific Officer 

South East Scotland Research Ethics Service 

Waverley Gate 

Edinburgh 
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Appendix 2: Baseline Survey Template 
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Appendix 3: Lumbar Puncture Study Checklist 

Date:  Session:  Tutor:   

Candidate Name:   Interval since last session:       Days or N/A 

Skill Phase + Component 
Base 

Sat. 

Base 

Unsat 

End 

Sat. 

End 

Unsat 

Phase 1 – Preparation, Assistance + Positioning 

Optimises clinician comfort + minimises distraction (Seat/light/pager)     

Opens sterile pack / Asks assistant to do so (non-touch)     

Ensures correct equipment on trolley (discussion – see list)     

Establishes correct Left Lateral Position (discussion)     

Marks insertion site L4-L5 or L3/4     

Phase 2 – Asepsis + Anaesthesia 

Puts on surgical Mask + Hat / Washes Hands / Gown + Sterile Gloves      

Applies Antiseptic skin wash + allows to dry (non-touch)     

Drapes the patient (non- touch; tape by assistant)     

Infiltrates Local Anaesthetic (small bleb of 1% Lidocaine)     

Phase 3 – Procedural Pause 

Performs 3 point check: Patient, Assistant and Clinician      

Performs final equipment check + erects manometer     

Phase 4 – Insertion 

Safely inserts Introducer and Spinal Needle      

Obtains CSF flow within 3 attempts      

Measures Opening pressure      

Collects CSF: 3 samples of at least 2mls (clearly instructs assistant)     

Phase 5 – Anchoring + Dressing 

Applies simple dressing to the insertion site     

Phase 6 – Completion 

Disposes of waste and sharps appropriately     

Maintains asepsis throughout     

Score (out of 18)   

Score (%)   

 

Pass Mark:  78.6%    Target teaching areas 

Base Score:  Pass / Fail  (circle)   

End Score:   Pass / Fail  (circle)   
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Appendix 4: LP Study Feedback Template 

Date:      Grade: 

Study Phase (circle as appropriate): 1 Lab      2 Lab  2 In Situ 3 In Situ 

  

 Strongly 

Disagree 

Disagree Neither Agree Strongly 

Agree 

 

This session was relevant to my 

needs 
 

 

1 

 

2 

 

3 

 

4 

 

5 

 

I enjoyed the session 
 

 

1 

 

2 

 

3 

 

4 

 

5 

 

 Please comment on anything that you found particularly useful about the session: 

 

 

 
 

 

 

 

 

 Has this session changed how you intend to perform any aspects of the skill? 
(Please see below) 

 

 

Procedural Phase 

This session will change my 

future practice with regard to:  

(Tick any boxes below that 

apply) 

Any specific details you wish 

to mention? 

 

Preparation + Positioning 

 

  

 

Asepsis 

 

  

 

Procedural Pause 

 

  

 

Needle insertion technique 

 

  

 

Pressure Measurement +  

CSF Sample collection 

  

 

 What could we do to improve this session? 
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Appendix 5: Mastery Skills Procedural Phases 
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Appendix 6: Reflective Process Journey 

A narrative, chronological account of the iterative process of the design, implementation and 

initial informal evaluation our simulation-based learning complex procedural skills 

programme.  

(Embedded with reflective commentary on the journey) 

 

Dates Programme Development Process 

(with reflective commentary) 
 

 

 

 

 

 

 

 

 

 

 

 

August 2012 

- 

October 2012 

 

 

 

 

 Clinical Teaching Fellow post commences 

 Scoping exercises with identification clinical practice areas in need of development 

 Priority given to improvement of clinical procedural skills performance (UG+PG)  

 UG skills programme content design, session delivery and faculty recruitment begins 

 First PG skills faculty recruitment email sent out (October) – inviting notes of interest  

 

This early phase of my clinical teaching fellowship involved a plethora of new 

experiences in a short time period.  I clearly recall feeling a combination of excitement, 

enthusiasm, trepidation and confusion.   

The transition from a decade spent in busy, full-time clinical jobs in acute medical 

specialties, with a never-ending list of externally-imposed activities and duties, to 

suddenly being in a post that started with an essentially blank slate, was a challenging 

one. The question of where to even begin tackling everything that could be improved, was 

potentially overwhelming at this time.   

Thankfully incredible support from my “big picture”- thinking supervisor, and many 

peripheral senior educational and clinical colleagues, was available as required to 

ensure direction and focus were maintained early on when the risk of tangential deviation 

was high.           

With regard to the undergraduate skills sessions (translational basic procedural skills 

training for final year students, with directly-supervised practice on real patients), 

although the sessions were very enjoyable and received excellent feedback, upon 

reflection, I now believe my drive to get moving and do some direct, hands-on teaching 

was at the expense of structure and thorough consideration of quality assurance, logistics 

and sustainability.  I hope I used this lesson to good effect when developing the 

postgraduate skills programme.         

 

 

 

 

 

 

 

 Creation of “To do” lists specific to PG procedural skills programme, including 

thoughts around; obtaining senior support from training programme directors; 



  S1269123 

91 
 

November 2012 

- 

December 2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

November 2012 

- 

December 2012 

 

(cont.) 

sourcing simulated skills task trainer equipment; faculty induction sessions; publicity 

and hospital-based presentations; session co-ordination logistics 

 Meeting with other clinical educators, interested in developing PG skills training but 

with alternative perspective 

 Creation of first envisaged PG skills pathway flow diagram  

Activity during this phase demonstrates the beginning of my becoming aware of the 

educational needs of the trainees, the importance of gaining formal approval and support 

from postgraduate training boards to successfully introduce and sustain any new 

programme, and early concepts of educational programme infrastructure.   

This first meeting with other interested clinical educators was notable as my first 

significant conflict of ideology with more senior and established professionals.  Although 

we all shared the same intended learning outcomes, our ideas about the most effective 

methodology to follow differed; my colleagues were in favour of an annual “procedural 

skills day”, involving a large number of trainees rotating around a simulated skills 

carousel with expert demonstrations and a brief opportunity for trainees to attempt each 

skill; the main advantage over SBML being dramatically less resource required for a 

large group carousel day.  In the absence of any literature to support that approach, my 

instinct was that this would, in actuality, serve as an observation of expert practice and 

allow the training programme directors to provide evidence of “skills training” to 

external bodies (e.g. postgraduate deanery), rather than any meaningful or measurable 

skill development.  My subsequent faculty involvement at such days, and informal 

feedback from trainees have confirmed my suspicions.  Despite such conflicting ideas we 

were able to agree that the approaches were not mutually exclusive and might even 

complement each other; my advice to trainees remains that such days should be 

considered “taster courses” for the learning that must occur via the “mastery learning” 

pathway; under no circumstances should they consider themselves competent in a 

complex procedural skill on the basis of such a taster course.            

On reviewing my process notes my increasing sense of contentment is palpable.  

Personally and professionally I have always found fulfilment in the creation and 

completion of task lists; other than this acting as evidence of me being a nerd, I find this 

is a useful means to remain focused on objectives of varying size, and a valuable self-

feedback mechanism for documenting progress.  In addition, given my severe artistic 

limitations, I was very proud to demonstrate a skills pathway flow diagram to others and 

found it an excellent tool to facilitate shared understanding of objectives and envisaged 

learning methods. 

   

 

      

 

 

 

 

 

 The terms “competence” and “safety” become frequently encountered in notes 

 Version 2 of skills pathway flow diagram produced including in-situ session  
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January 2013 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

January 2013 

(cont.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 PG curriculum mapping begins 

 Further considerations evolve; Who should be included in faculty? How do we 

measure clinical impact? equipment costings; formalised skill electronic 

documentation  

 Plans presented to critical care trainer group and core medical training boards 

 Title becomes “Mastery Programme”  

 Version 3 of pathway produced, including electronic booking system; online pre-

learning resources; faculty development and accreditation  

I believe the notes from this busy month reflect a more considered and mature mode 

educational thinking.  Here we can see consideration of more complex aspects of learning 

and measurements of learning; how do we measure improvements in trainee performance 

and, more importantly, is it possible to demonstrate improved patient outcomes? This 

progression in thinking was of considerable personal professional interest to me – the 

idea of accepting ratings of subjective confidence as the only measure of improvement has 

never been rested comfortably.  For internal satisfaction and external justification of my 

role and this programme, some form of “harder” outcome measure has always been 

desired – attempting to solve this really begins around this time.  

Two revisions of the pathway flow diagram during this short time reflects the introduction 

of much more detailed thinking, both in terms of gold-standard training aspirations 

(quality assurance, recognition of faculty trainers and consolidation of learning) and 

complexity of logistics (co-ordination via on-line booking and settings for lab and in-situ 

learning).     

The two significant meetings during this time were contrasting experiences.  Some of the 

critical care team, who have significant “ownership” of their trainees’ skill development, 

and already engage in much better training than many other specialties, were initially 

openly resistant to any suggested changes.  I recurrently wondered if they perceived these 

discussions as an “outsider” trying to change something that appeared to already work.  

I would note that, by the end of the discussions, when we had conveyed our vision and 

proposed methodology, there was a more positive atmosphere with agreement about a 

shared goal.  In retrospect, if I was to approach such a potentially resistant group again, 

I feel that presenting some self-generated data of objectively improved performance on a 

small scale, rather than just a good idea and some international data, would be valuable 

in shifting mind-sets more easily. 

At the meeting with the core medical training board the proposed SBML pathway was 

greeted with enthusiasm and overwhelming verbal support.  Although, at the time, this 

was a much more pleasant experience, the contrast between these two receptions 

probably reflected the chasm in the existing standard of procedural skills training 

between the disciplines (medical – very poor; critical care – already good).  The 

excitement of the core medical group may actually have been symptomatic of a 

disappointingly low existing training standard, rather than the wonderful delivery of my 
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presentation! 

My final reflection here is the impact of adopting the “Mastery Programme” title.  This 

added a tacit gravitas to discussions that had been previously lacking.  I feel the title 

conveys an image of high quality learning with excellent outcomes; a much more enticing 

prospect than simply “postgraduate clinical procedural skills programme”.  Within weeks 

of this new title, “Mastery Programme” had become included in the local professional 

dialect.  Surely this is half the battle?  

The size of this task is now revealing itself – harking back to the Johari window, I have 

moved from unconscious incompetence to conscious incompetence! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

February 2013 

 

 

 

 

 

 

 External review and advice from visiting simulation programme manager (previously 

involved with USA mastery learning team) 

 Emphasis on the role of assessment-driven learning and standard-setting in SBML 

 First focus on the complexity of designing + standard setting checklists 

 Revisiting the concepts of trainee “competence” and “limitation-awareness” 

 Consideration of essential components of an SBML session 

 Pilot lab and in situ lumbar puncture sessions with 2 volunteer trainees 

 

This week-long visit from an international colleague, with extensive SBL and SBML 

experience was one of the game-changing periods in our programme development.  This 

sharing of ideas was fantastically helpful.  His insight allowed consideration of how to 

address each of the challenges faced at the time.  This personal input was more helpful 

than any amount of published literature had been until then, encouraging revision of 

approach and emphasis on structure and assessment. 

Running the pilot sessions was the opportunity I had been longing for.  As might be 

expected, these were slightly disjointed with uncertainty regarding the content, sub-

optimal task trainer equipment, timings etc. but extremely enjoyable for all, and afforded 

reflection after the events to answer our own question; “what does a purposeful session 

look like?”  The trainees’ verbal feedback was very positive and used to guide future 

session structure and content.  These sessions afforded early insight into the differences 

between lab-based and in situ skills simulation, with the added in situ background factors 

and distractions increasing the challenge of success.  I note that, after much iteration 

before eventually launching the programme months later, the eventual session 

components would be reduced significantly, in comparison to what we agreed upon by the 

end of that week; this process demonstrating the powerful effect of experiential learning 

my part.       

The extract below, from my email thanking our new collaborator, indicates my immediate 

reaction to the week,   

“The trial runs of LP-in-Lab and LP-in-situ were a lot of fun and very enlightening. 
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I feel that the Mastery Programme now has more structure and purpose, and is beginning 

to move from concept to realisation. This is largely due to the focus that this week has 

produced…” 

Reflecting on this now reminds me of how convinced I was by that time, that this 

programme could be used to improve patient care.  I do recall, however, that the prospect 

of getting from these pilot sessions to an established and sustainable regional SBML 

programme with demonstrable healthcare benefits, remained an extremely daunting one.     

  

 

 

 

March 2013 

- 

May 2013 

 

 

 Simulation task trainer equipment shopping and purchasing 

 Regional “grand rounds” presentations for publicity 

 Support obtained from postgraduate deanery  

 Faculty recruitment begins 

 Trainer accreditation via regional Clinical Educator Programme agreed 

 Ongoing questions including; who should help write learning pack content? How 

much faculty do we need? Who should be a faculty trainer? What training space is 

available? Which trainees to focus on? What is the order of skill priority? 

 

This spring involved a protracted period of logistical planning which, as already 

established, is not where my passion lies but remains fundamental to long term success.  

Agreeing trainer accreditation with the leads from our excellent regional Clinical 

Educator Programme was a great step forward as an attractive incentive for prospective 

faculty to engage.  In addition, PG deanery support was a boost as well as a source of 

publicity.   

The apparently unlimited volume of logistical planning at this stage left me wondering if I 

was still a clinical educator, or had in fact become a project manager?  Although 

logistics-induced restlessness had to be endured at this time, I am now better able to see 

the value in getting the logistics in order.  Despite all of this effort, later experience would 

confirm that the success of a new educational intervention depends upon pedantic 

attention to detail and consideration of every possible permutation.  Vital to the 

sustainability of this SBML programme would be engagement of trainees and prospective 

expert faculty (who will be busy clinicians).  In order for this to occur the Mastery 

Programme would need to be as accessible and user-friendly as possible. 

At this point anticipation was building for our planned introduction date in August 2013. 

In terms of delivering something at the beginning of the new academic year, this was the 

point of no return. Could all of this be achieved, in this timescale, and delivered at the 

standard I had been aiming for?   

 

 

 

 

 
 Task trainer equipment arrives 
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June 2013 

- 

July 2013 

 

 

 

 

 

 

 

 

June 2013 

- 

July 2013 

(cont.) 

 Consideration of baseline data collection; what information to collect to best 

demonstrate value of programme and skill performance improvement? 

 Decision to focus on lumbar puncture (LP) and chest drain (ICD) for initial sessions 

 Senior anaesthetic doctors invited to develop central venous catheter (CVC) sessions 

 Consideration of host site for online access to skill written resources and videos 

 

Here we encounter a spell of reduced momentum, largely due to the holiday period and 

subsequent lack of educator availability.  The decision to focus on LPs and ICDs was 

heavily influenced by my procedural skill preferences; aligning with our intention to 

ensure expertise and the significant limitation of myself as the only current programme 

tutor.  To expand the methodology around other procedures (such as CVC) engagement of 

appropriately-skilled faculty (in this case anaesthetists) is crucial as a quality assurance 

measure.   

I note at this time I was extremely keen to begin facilitating sessions and just couldn’t 

wait for the August rotation of new trainees. This naive passion was driving me into 

action despite a lack of completed educational reading packs / videos / checklists (all of 

which were at early stages of development but hampered due to lack of external input).  

Perhaps I hadn’t actually learnt my lesson from introducing the undergraduate skills 

programme prematurely the previous autumn?         

 

 

 

August 2013 

 

 

 First version of LP educational resource reading pack produced 

 Baseline data  survey distributed to trainees in CMT and ACCS 

 Session feedback developed 

 LP and ICD sessions commence 

 

Simulated procedural skills sessions begin!  A blissful sensation washes over me as I am 

finally able to teach our trainees something that really matters to patients.  The initial 

adrenaline of this hands-on tuition would suffice to pave over the cracks in this early 

practice for several weeks.       

Production of the first LP reading resource was also a source of much relief; there was 

finally a document to compliment the hands-on SBL.  Production of baseline and 

sessional data gathering tools also felt like a tangible step forward.       

 

 

 

 

 

September 2013 

- 

December 2013 

 

 

 

 

 LP and ICD sessions continue  

 Faculty induction sessions commence 

 Online booking system goes live 

 Presentation of our early work at JRCPTB workshop on SBL for CMT (Harrogate) 

 

Announcing the faculty induction sessions generated many expressions of interest from 
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September 2013 

- 

December 2013 

(cont.) 

senior trainees and junior consultants, all of whom were keen, in principle, to engage.  

Due to clinical commitments, attendances at the organised sessions ran at about 50%, 

resulting in around 40 potential faculty members “inducted”.  The two further steps in 

their faculty training were to observe a session, and subsequently facilitate a session 

under supervision. Unfortunately the difficult logistics of this process were to prove a 

barrier to many of these “inducted” faculty members, leaving the faculty group much 

smaller than anticipated.       

The sessions that took place over these months remained very popular with the trainees, 

with feedback still extremely positive.  Reflection, however, reveals sub-optimal learning 

events that lacked formal structure, with too much time spent on tutor demonstration and 

tangential discussion.  No checklists were used and assessment was not included.  Non-

reusable pieces of equipment were being donated on good will from nearby clinical units.    

No pre-session video resources were available and only LP sessions had a pre-reading 

pack.  These sessions were taking place in a variety of locations in 3 different hospitals, 

some of which were not ideal as simulated clinical environments, with others being 

difficult for trainees to locate.  In addition, the absence of formal technician support must 

have given the external appearance of a particularly haphazard programme.  

In hindsight much of this would have appeared quite amateurish and it is easy to see why 

a potential faculty member might not have been particularly inspired to remain involved 

having witnessed this set-up.   

The training described above is not a programme deserving of the term “Mastery”.  

Again, I now feel that much of this disorganisation could have been avoided had I paid 

more attention to guidance of my supervisor and others advocating patience and more 

detailed preparation.  

 

 

   

       

 

 

 

 

 

 

 

 

January 2014 

- 

March 2014 

 

 

 Procedural Phases approach developed 

 LP and ICD sessions continue  

 CVC sessions commence 

 Faculty active 

 

Many of the sub-optimal aspects of the sessions persisted at this stage.  However, while 

observing the small group of new faculty members deliver sessions, and attempting to 

feedback on their feedback, a sessional structure began evolving. This would be 

applicable to all procedural skills, serve as a cognitive framework for the trainee, and 

ensure emphasis is placed on the most important aspects of the skill by the trainer; 



  S1269123 

97 
 

“Mastery Procedural Phases” was born.  I was delighted by this unintended development, 

suddenly finding myself reassured that, henceforth, sessions facilitated by others would be 

more standardised and remain focused.  Knowing that I could safely begin to devolve 

some of the responsibility to other tutors was a watershed moment.  

 

 

 

 

 

 

 

April 2014 

 

 

 

 

 

 Version 4 of pathway produced  

 Formulating plans for formal Mastery study 

 Revision of plans into achievable lists for the last 2 months of post 

 Prof. Bill McGaghie (Principle SBML educationalist) met at simulation conference 

 

This serendipitous meeting with Prof. McGaghie served as a personal eureka moment.  

Having read his outstanding body of published research and heard his keynote conference 

address, he kindly took time over lunch to discuss our SBML plans and share ideas on 

how to move forward.  His encouragement to urgently introduce the assessment, checklist 

and standard-setting components reminded me of the vital role of rigorous structure in 

order to meaningfully measure improvement and outcomes.  Meeting this inspirational 

gentleman proved to be the breakthrough needed to make rapid, real progress.  My only 

wish was to have met him a year earlier! 

 

 

 

 

 

 

 

 

 

May 2014 

- 

June 2014 

 

 

 

 

 

 Mastery sessions revised to incorporate standard-set, checklist-based assessment 

 Formal Mastery Learning lumbar puncture study performed 

 

Fuelled by the recent meeting, a concentrated effort went into the formalised study of this 

revised mastery methodology, via a study of lumbar puncture performance.  Using an 

assessment-based approach to the sessions initially felt unusually formal but this 

sensation quickly resolved when, using the new methodology, the students were able to 

see their performances measurably improve, spurring  them on to continue improving.    

Details of the study will follow in the next section but it is worth noting the incredible 

teamwork that went into it (particularly session co-ordination from our admin support 

officer and facilitation/assessment contributions from my co-teaching fellow and 

supervisor).  These intense final weeks were testament to what can be achieved by a small 

team with belief in the importance of their shared goal.   

     

 

 


