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Understanding the application of evidence-based medicine. A new theory derived from old educational techniques: 

the Rolma 1 and 2 Matrices
Abstract
Background

Understanding the reasons behind non-adherence to clinical practice guidelines is a complex process. Many explanatory models have been proposed which are grounded in qualitative theory.  The 2x2 matrix has often been used to condense this potentially complex information into a format understandable to clinicians without educational or qualitative backgrounds.

Methods

The concept of tacit knowledge and its interplay with evidence based practice is explored and the role of matrices in demonstrating various interactions defined. 

Results

Two new matrices are put forward to describe how experience and tacit knowledge may determine the outcome of patients regardless of the evidence base. 

Conclusions

The Rolma 1 and 2 matrices can be used to demonstrate to all clinicians regardless of background how their experiences effect judgements and why junior (and senior) staff may not appear to engage with best practice.
Introduction

In this article we introduce two new matrices we suggest have use in demonstrating the extent to which diagnosis and management of patients is evidence-based. We do so by discussing the defining principles of evidence-based medicine and then examine the use of 2x2 matrices as simple, visually effective means of presenting complex cognitive data. Finally we present our two ‘matrices’ which we conclude have widespread application in developing evidence-based medicine while acknowledging the role and function of tacit knowledge, which in Schön’s terms is usable but which one cannot rationally express.1
Background and context

A fundamental principle behind evidence-based medicine is the idea of integrating individual clinical expertise and best evidence.2 This demands an awareness of self, one’s competence and an openness to one’s ideas being challenged and modified. From this it follows that evidence-based medicine challenges one’s unconscious competence at least to some degree and requires that one be able to articulate aspects of one’s tacit knowledge.
It is well recognised the uptake of evidence-based guidelines into actual clinical practice is poor3. The multi-factorial reasons for this have led to the creation of an implementation agenda4 to collate the plethora of translational research which exists in promoting adherence. An aspect of this agenda can be seen, for example, in the 2010 Resuscitation Guidelines5 which refer to providing ‘the best evidence-based approach to the resuscitation of patients of all ages’5. 

A challenge for the adoption of EBM comes directly from the fact it demands clinical expertise, something which junior doctors [by definition of being junior] are in the process of developing. They may be learning to think and act like experts and will be increasingly doing so across their work but they have not yet become so in their global practice. This means that junior doctors who have yet to gain the breadth of experience to make independent investigative or management decisions require supervision either in the form of a guideline or via a senior. It also means that senior clinicians, in order to be more effective teachers, need to acknowledge this ‘knowledge gap’ which is neatly encapsulated by the conscious competence learning model (Table 1). 

Table 1 – The conscious competency model. 

	
	Incompetence
	Competence

	Unconscious
	Level One - Unconscious Incompetence

- The person is unaware they are deficient in the skill or knowledge needed.
	Level Four - Unconscious Competence

- The skill or knowledge set is so practised that active application is not realised or necessary. It is a ‘second nature’ response

	Conscious
	Level Two - Conscious Incompetence

- The person is aware they are deficient in the skill or knowledge needed. Practice will move the person to the conscious competence stage.
	Level Three - Conscious Competence

- The skill or knowledge do not need assistance to be performed or recalled but requires thought or concentration and is not an automatic action.



The junior doctor will progress from level one (unconscious incompetence) to level four (unconscious competence) over time. It is all too easy to overlook that a learner may be unaware of the lacunae in their knowledge and it is even easier for their seniors to be under similar misconceptions. There is nothing as fickle as human memory and few of us have accurate recollections of the true extent of 
our knowledge at any particular stage. Indeed, recent work on the perceptions of the preparedness for practice of new medical graduates indicates strongly that seniors’ memories of their own initial competence are perhaps open to question.6 Therefore it is easy to assume that one’s juniors ought to know more than they actually do [or might even reasonably be supposed to know] and hence one does not ascertain what the learner knows. In other words, one fails to follow Ausubel’s dictum that ‘The most important single factor influencing learning is what the learner already knows. Ascertain this and teach him accordingly.’7 In conscious-competence terms, one assumes that one’s learners are on level two or three when in fact they are on level one and as a result fail to engage or respond to teaching interventions. 
The simplicity of the 2x2 matrix belies the sophistication in the thinking that underpins it and it is these factors that have led to it becoming extremely popular with both medical educationalists and clinicians with an interest in training. The information is displayed in an easy-to-read format with a potentially complex cognitive analysis changed into a simple classification. This enables prompt understanding and the ability to share the information without being an expert in the field. 

The Johari Window8 (Table  2) is a tool designed to enable individuals to better understand their interactions with others. 

Table 2 The Johari Window

	
	Known to self
	Not known to self

	Known to others
	Arena
	Blind spot

	Not known to others
	Façade
	Unknown


Source: http://en.wikipedia.org/wiki/File:Johari_Window.PNG 

The exercise involves a participant selecting, from a list, adjectives which they felt best described their personality. Colleagues of the participant then pick, from the same selection, adjectives which they feel best describe them. Those picked by both participant and colleague represent ‘open’ traits whereas those selected by just the participant would be ‘hidden’. Those selected just by the colleagues are in a more ‘blind’ area and this obviously enables discussion to proceed about interpersonal relationships.
Similarities between the conscious-competence model and the Johari Window go beyond them each being 2x2 matrices which offer a simple visual representation of potentially complex issues. More importantly, one can argue that, for example, unconscious competence [or tacit knowledge 1] is not known to self and not known to others [in the sense that it cannot be expressed verbally and the user of the knowledge is not even aware that it is there] while unconscious incompetence is definitionally not known to self but may be blindingly obvious to others.

The readiness with which these models are understood is sharply contrasted with the bemusement and frank lampooning by the press and broadcast media following this statement by a politician from the United States:

Reports that say that something hasn't happened are always interesting to me, because as we know, there are known knowns; there are things we know we know. We also know there are known unknowns; that is to say we know there are some things we do not know. But there are also unknown unknowns -- the ones we don't know we don't know. And if one looks throughout the history of our country and other free countries, it is the latter category that tend to be the difficult ones. D Rumsfeld9
And to this can be added unknown knowns as things we don’t know we know, in other words, tacit knowledge. As prose, Rumsfeld’s words are not perhaps immediately accessible. As a 2x2 matrix [which includes the unknown knowns], they become somewhat clearer (Table 3):
Table 3 Known knowns and so on

	
	Known 
	Unknown

	Known
	Known knowns

Things which I know I know – e.g. knowing that I speak certain languages.
	Known unknowns

Things which I know I don’t know – e.g. knowing that I do not speak certain languages.

	Unknown
	Unknown knowns

Things I know but I am unaware of my knowing them – tacit knowledge.
	Unknown unknowns

Things which I think I know but in fact I don’t – e.g. skills I could once execute but can no longer do while I remain convinced that my former competence still pertains.




Awareness of the gaps in one’s knowledge and skills requires insight and reflection on the part of the learner. This clearly has important implications in healthcare education and training. Patient assessment demands that the doctor uses previous propositional knowledge [knowing that] and adds the new information gained from the application of procedural knowledge [or skills, knowing how] in order to formulate either a diagnosis or a plan for further investigation.

Clinical practice guidelines informing investigation and management may be followed wholly, in part or not at all. The eventual outcome will be dependent not only on the importance of following the guidelines for that particular patient but also the attributes and experience of the doctor dealing with the case.  This interesting interplay between experience and evidence-based practice is best demonstrated by borrowing from the Johari Window as we do in the two tables below.
Table 4 – The Rolma 1 Matrix – A diagnostic outcome algorithm dependant on evidence base adherence
	
	Diagnosis

	
	Correct
	Incorrect

	Assessment
	Evidence Base Consistent
	(
	Clinical Skills Deficit

	
	Evidence Base Inconsistent
	Experience /Seniority
	Performance or Training Issue


Table 4 represents an algorithm for diagnostic outcomes. Evidence Base Consistent means the clinician has used current best practice as recommended by current national or local guidance in either eliciting the recommended key signs and symptoms from their assessment or performing investigations.  The table demonstrates that a junior doctor may correctly follow a clinical practice guideline but if their clinical skills and knowledge fail to identify, or misidentify, key findings then they may still come to an incorrect diagnosis. The same patient may be seen by a more senior doctor who doesn’t use best evidence in coming to a diagnosis but their experience allows them to make the correct decision.
Table 5 demonstrates a similar idea but applied to the clinical management of a patient
Table 5 – The Rolma 2 Matrix – A management outcome algorithm dependent on evidence base adherence

	
	Clinical Outcome

	
	Optimal
	Suboptimal

	Management
	Evidence Base Consistent
	(
	Incorrect Application

	
	Evidence Base Inconsistent
	Experience /Seniority
	Performance or Training Issue


These approaches, focussing as they do on patient outcome, provide simple, visually explicit methods for examining reasons for optimal and suboptimal delivery of care. They allow not only for identification of where and how things may have gone awry but also invite exploration of where things have gone right for, potentially, the wrong reasons. As such, they invite examination of the evidence and encourage a deeper criticality than might otherwise be the case.

As Tieder reminds us, ‘there are many ... barriers to successful guideline implementation’10 but it is clear that an examination of why clinicians may choose to use their experience rather than the evidence base in the subset of patients with optimal clinical outcomes would enable those charged with writing guidelines to encapsulate this knowledge in future drafts of guidelines. It may also be possible to share these features of clinical practice outside of best evidence which produce positive patient outcomes to provide better training to junior staff. In other words, it might become possible to distil to some extent and disseminate what makes expert [and less expert] doctors think and decide and hence be able to use this to generalise good practice and increase awareness of areas where diagnostic and management practice needs improvement.
The matrix also has use at a local level to enable clinical educators to explain to junior staff why, even though the patient may have appeared to have benefited, that their practice could be improved. This can be demonstrated in a lecture format, small group teaching and in one-to-one teaching. It may prove especially useful to demonstrate to medical students why a through and precise examination (for example a complete peripheral neurological assessment) must be performed even though they may rarely see their senior completing a gold standard one. 

Conclusion 

The use of the 2x2 matrix is widespread in medicine because of its ease of use and understanding. This presentational format has advantages in enabling the underpinning theory to be analysed and investigated by all clinicians and not just those with an aptitude or an affinity to the cognitive or other theory being proposed. 
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