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This editorial represents a considerable departure from tradition. In the Reflections section

of this issue, Lane has written a comprehensive review of literature related to ‘‘Professional

Competencies’’. The editorial is a response to the review, and is written with the knowl-

edge and approval of Dr. Lane. It was prompted by my editorial review of her submission,

and is intended to provide an opportunity for a fuller exploration of the whole domain of

non-cognitive skills. In past issues, we have had some critical reviews of some of the areas

touched on by Lane (Lewis et al. 2005; Eva 2005; Norman 2008), but the very wide range

of topics she considers provides, in its turn, an opportunity for a similarly comprehensive

critique. As the editorial is a direct response to the Reflections article, readers are

encouraged to read the Reflections article first, then return to the editorial.

Lane’s review is wide ranging, bringing in subjects as disparate as emotional intelli-

gence, personality, learning style, and technical skills. The review is vast; in the preprint

version, the reference list extended to 20 pages. One indication of the breadth of the review

is revealed by examining the various labels she uses to describe these competencies:

non-technical, ethical, interpersonal, self-management, leadership, business, think-

ing, bedside manner, non-cognitive variables, humanistic.

And that’s just the abstract

Intuition, art, practical knowledge, know-how, artistry, insight, judgment, connais-

seurship, tacit knowledge, implicit knowledge, interpersonal interactions, commu-

nication ability.

And that’s page 1.

While the number of labels appears overwhelming, I sense that this diversity is a

consequence of the nature of the topic as much as anything else. The field is broad and

confusing, and the review inevitably delves into many domains.

Let’s start with the much-abused term, ‘‘non-cognitive’’. Literally this means

‘‘unthinking.’’ No wonder we have a problem; mounting a program to teach or assess
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unthinking skills cannot be easy. But that’s not what we mean, of course. We don’t assess a

person’s ability to not think. Instead, we call it ‘‘non-cognitive’’ to distinguish it from

‘‘cognitive’’.

But what do we mean by cognitive? I expect, we are referring to the formal, analytical,

logical knowledge of the basic and clinical science courses; the physiological mechanisms,

the anatomical bits, and the lists of signs and symptoms of the clinical disciplines. In short,

knowledge, usually verbal, that can be put on a page (or on a computer screen).

Non-cognitive is presumably what’s left over. But as the examples above illustrate,

there’s a lot left over. Many of the activities under this rubric, such as effective commu-

nications or skilful use of instrumentation, require much cognitive activity. After all, even

sex, when performed well, has a large cognitive component. It would be really helpful to

find a better word, or even none at all, as the lumping of all these various bits under the

non-cognitive umbrella imposes an illusion of unity that does not hold up to scrutiny. It’s

not just an issue of language precision; by grouping all these various knowledges, skills

and attitudes under a single umbrella, we virtually guarantee a confusion in research

methods and results. As a simple example, suppose we set out, as many admissions

committees do, to develop or locate a good measure of ‘‘non-cognitive skills’’. Can we

really presume that any one measure will be able to, at one stroke, capture all the personal

and developmental aspects that would lead one person to be better at communicating,

accessing tacit knowledge, holding a scalpel, and making ethical decisions? Of course not.

But that is the Herculean challenge underlying any attempt to assess or select ‘‘non-

cognitive skills’’. It is not surprising, therefore, that Lane has wandered far and wide

through a number of domains to identify areas of research that may help to identify

potentially valuable ways to enhance these skills. To some degree, I will be forced into the

same far-reaching approach, simply to respond. But let me attempt some demarcation.

Tacit knowledge

Lane ‘s first dichotomy is between the ‘‘art’’ and ‘‘science’’ of medicine. She equates the

‘‘art’’ of medicine with experiential tacit or implicit knowledge. But while Patel et al.

(1999) implied that such cannot be articulated and hence investigated, much has happened

in the past decade to reveal many aspects of this knowledge. Whether it is associated with

‘‘dual processing’’ (Evans 2008), ‘‘non-analytical’’ reasoning (Norman et al. 2007) or

‘‘exemplars’’ (Brooks 1978) we now understand, even down to the physiological level, that

the brain can process information in at least two fundamentally different ways; one

explicit, logical and conceptual, and the other implicit, automatic, beyond introspection,

and contextual. But the important part is that both processes can be and are used to achieve

a variety of goals, in both ‘‘cognitive’’ and ‘‘non-cognitive’’ domains. Pattern recognition

processing, although based on access to ‘‘tacit knowledge’’ is inherent in the highly cog-

nitive act of arriving at a diagnosis, (and many other categorization and problem-solving

activities) hence cannot be equated with communication, interpersonal relations etc.

Practical knowledge and learning style

In the review, Lane makes an easy transition from tacit, experiential knowledge to the

practical workplace setting. Such an association is quite reasonable; we are, after all,

referring to knowledge associated with specific experiences. It would seem to be natural to
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then move to an examination of individual differences in practical abilities, inclinations,

styles and so forth. And the Kolb et al. (1999) learning style inventory (LSI) does indeed

explicitly identify one subgroup as practical. Similarly, champions of multiple intelli-

gences, such as Gardner and Sternberg also delight in placing practical intelligence in

opposition to theoretical or abstract intelligence. Taken at face value, these research

programs appear ideally suited to provide real value added in the quest to educate better

professionals.

Unfortunately, these are two areas that simply should not be taken at face value. Both

have attracted, vocal, even vitriolic, opposition. Both appear characterized by a loose

interpretation of evidence.

First, learning style. There have been a number of serious challenges to the Kolb

approach. Reynolds (1997) reviews studies showing that it is unreliable and invalid

(p. 117), and the central premise, that matching learning style to teaching method will

enhance learning, lacks any support. As Joughin (1992) puts it, this ignores ‘‘both the

potential value of creatively mismatching teacher and learner and the equivocal outcomes
of research on matching itself (italics mine)’’. Similar conclusions have been drawn by

Coffield et al. (2004), whose comprehensive review concludes with:

‘‘Moreover the status of research in this field is not helped by the overblown claims

of some of the developers and their enthusiastic devotees.’’

Results in medical education are consistent with these critiques. David Cook has con-

ducted several studies of learning style. One study (Cook et al. 2007) showed no inter-

action between active or reflective learning style and instruction in predicting performance

outcomes. Cook et al. (2009) used a learning style questionnaire similar to Kolb’s, and

showed no interaction between learning style and type of instruction, or preference for

type. In short, we have yet to see any consistent evidence that learning style is related to

preference for instruction or that matching learning style to instruction (the original

promise) leads to gains in amount of learning (Norman 2008).

Multiple intelligences practical intelligence, and emotional intelligence

The focus on maximizing practical, instead of theoretical, learning also leads Lane into

various aspects of multiple intelligences. This is an old tradition in psychology, champi-

oned by two individuals—Howard Gardner and Robert Sternberg. Gardner is more of a

theoretician and populist, but Sternberg is a highly respected and credentialed psycholo-

gist, chair of psychology at Yale and past president of the American Psychological

Association. As Lane describes, Sternberg’s thesis is a ‘‘triarchic’’ theory of intelligence,

with three major divisions. It is often not a simple task to discern from Sternberg’s writing

precisely what the three divisions, and their various subdivisions, are. For example

(Sternberg 1984):

‘‘The first relates intelligence to the internal world of the individual, specifying the

mental mechanisms that lead to more or less intelligent behavior…. The second

subtheory specifies those points along the continuum of one’s experience with tasks

or situations that most critically involve the use of intelligence… The third subtheory

relates intelligence to the external world of the individual, specifying three classes of

acts—environmental adaptation, selection and shaping—that characterizes intelli-

gent behavior in the everyday world.’’ (p. 5)
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However, one easier interpretation is that the three forms are analytical, practical, and

creative (Sternberg 2000). Whatever the theory, Sternberg’s central claim is a separation

between academic and practical intelligence, and that

‘‘[practical intelligence} is at least as good a predictor of future success as the

academic form of intelligence that is commonly used in so-called tests of general

intelligence [g]. Arguably, practical intelligence is a better predictor of success.’’

(Sternberg et al. 2000a, pp. xi–xii.)

Thus central to the Sternberg claim is that we should expand our view of intelligence to

consider measures of practical intelligence, which has much greater relevance to real world

tasks. Sternberg again:

‘‘… we argue that practical intelligence is a construct that is distinct from general

intelligence, and that general intelligence is not even general, but rather apples

largely, although not exclusively, to academic kinds of tasks.’’ (Sternberg 2000b)

He is not without his detractors. In particular, Gottfredson (2002a, b), in a magnum opus
of 54 pages, with 102 references, has systematically disputed Sternberg’s central claims.

The criticism is twofold: (a) practical intelligence is not distinct from traditional general

intelligence, and (b) Sternberg offers insufficient evidence that practical intelligence is any

better predictor of performance outcomes than general intelligence. Along the way, she

shows evidence that he systematically distorts his own data, and frequently contradicts his

own findings. The abstract says it all:

‘‘The evidence [for practical intelligence] collapses however, upon close examina-

tion. Their key theoretical propositions are made plausible only by ignoring the

considerable evidence contradicting them. Their six key empirical claims rest pri-

marily on the illusion of evidence, which is enhanced by selective reporting of

results. Their small set of usually poorly documented students cannot… dethrone g

as the only highly general mental ability or intelligence.’’ (2002a, p. 343)

Why, then, is the idea of multiple intelligence so attractive? It appears that, somewhat

counter intuitively, we academics are suspicious of ‘‘book learning’’. Further, we are often

loath to admit of stable differences in intelligence between people. But is there any truth to

the idea that ‘‘g’’, and IQ generally, are only useful measures of analytical skills or

academic performance.

The notorious book, ‘‘The Bell Curve’’ (Herrnstein and Murray 1993), provided lots of

data that showed that IQ predicted a large range of ‘‘practical’’ outcomes. Of course, there

is a strong relationship between IQ and academic outcomes such as educational attainment.

But IQ was also shown to relate to such diverse outcomes as health-related occupational

disability (p. 161) unemployment, disability, illegitimate births (2% for the top quintile vs.

32% for the bottom) and criminality. Perhaps regrettably, the book then degenerated into a

discussion of racial differences and an obvious right-wing agenda emerged. However,

studies of predictive validity of IQ are not restricted to right wing journalists (Herrnstein,

by the way, was, like Sternberg, a highly regarded psychologist). In fact, review articles

regularly appear showing that IQ tests and aptitude tests are relatively strong predictors of

academic and job success (Barrett and Depinet 1991; Sackett et al. 2008). As well as

examining the predictive validity of aptitude tests, these authors also address issues of

racial, social class and cultural bias, showing that tests, whatever their strengths and

weaknesses, are not culturally biased. A complete review of these reviews is for another

time, but in passing I was amused to find that, while driving tests do not predict accidents
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or violations, paper and pencil tests do. Authentic and performance assessment are not

necessarily superior predictors. Perhaps because doing well at parallel parking, the

unanimously most difficult part of the driving test, is not a particularly good predictor of

real driving skill. After all, few people are killed each year from poor parallel parking.

One other form of intelligence that is of particular interest to Lane is Emotional

Intelligence, EI. Again, in the health care environment, a concern with the interpersonal

dimension is natural. As she shows, communication skills influence compliance (on the

positive side) and malpractice suits (on the negative side). So if we can find paper and

pencil tests to measure people’s ability to relate to others, this would fill a major gap in our

admissions procedures.

But is EI that tool? Lane does cite one study showing that nurse’s assessment of

physicians’ EI was a better predictor of patients’ trust than the doctor’s self-assessment

(Weng et al. 2008). But that’s part of the rub. EI is designed as a self-assessment exercise,

and these data, among others, show poor predictive validity of the self-judged EI. As to the

nurses, their assessment was likely a global rating of interpersonal skills, which may well

be related to trust. But interpersonal skills are not synonymous with intelligence, emotional

or otherwise, regardless of what the rating scale called it. To qualify as an intelligence,

there must be evidence of stability since the first decade of life; not something assessed on

the spot. Several reviews have highlighted the loose definition of EI, which on the one

hand, appears to be trainable, so not a form of intelligence, and on the other, appears to be

strongly related to personality, which then suggests it is not a measure of aptitude (Lewis

et al. 2005; Romanelli et al. 2006; Davies et al. 1998). EI, after all is said and done, appears

unrelated to career choice (Borges et al. 2009), academic performance (Romanelli et al.

2006; Newsome et al. 2000) or doctor—patient relationship (Weng et al. 2008). It remains

to be shown if it has any value in health sciences education.

Personality

Finally, Lane ventures into the domain of personality. Again, she is, I think, severely

handicapped by an underspecified theory of non-cognitive skill or aptitude. Personality

psychology has moved toward acceptance of a five-factor model of personality, which

includes Neuroticism, Extroversion, Openness to Experience, Agreeableness, and Con-

scientiousness. A number of measures of these traits exist, which, unlike measures of EI,

appear well-validated. But when one moves to predictive validity, it appears that the most

stable relationship is between conscientiousness and academic success, although the cor-

relation with grades in medical or dental school are typically lower than 0.25 (Kulasegaram

et al. 2009). Lane cites other studies showing a relationship to grades and academic

success. But the whole point of the exercise is to find measures that predict non- academic

performance. A demonstration that conscientiousness, or any other personality variable,

predicts academic success is both theoretically barren, and practically useless, since pre-

vious grades, which are available ‘‘for free,’’ are better predictors of academic success—

success begets success. Further, there is a regrettable tendency to correlate a more or less

random set of personality variables with outcomes.. One study in her review nicely

illustrates the point. The authors (van der Walt and Pickworth 2007) found that emotional

stability, conscientiousness (yet again), self-discipline, and adaptability were positively

correlated with academic success and anxiousness [sic], self-sufficiency, imaginativeness

[sic] and openness were negatively correlated with academic success. The post-hoc

explanation was that imagination might be counter-productive in some courses. But such
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pos-hoc explanations are a better measure of the ‘‘imaginativeness’’ of the researchers than

the participants.

Once we move beyond the relationship between conscientiousness and grades, the field

becomes increasingly murky. Typically, a bunch of predictors including the ubiquitous

‘‘non-cognitive’’ measures are used to predict clinical ratings in clerkship or residency. A

regression model is constructed where all of these are thrown into the pot and we see which

sneak past P \ . 05. The assumption, presumably, is that clerkship ratings are more than

just academic, although most studies of clerkship ratings suggest that the addition is just

noise (Streiner 1985). Not surprisingly, given the methods employed, it is rare to find

anything like the same variables recurring in different studies. From Lane’s review, we find

that sociability, low life stress, low anxiety, internal locus of control, realistic direction,

artistic direction, social direction, theoretical personality orientation (so much for ‘‘prac-

tical intelligence’’), autonomy, complexity … and on and on, are predictors of clerkship or

residency ratings. Moreover, while some of these variables may sometimes become sig-

nificant, close inspection frequently reveals small relationships. As one example, in the

Keck et al. (1979) study cited by Lane, the regression model ‘‘included several non-

cognitive measures’’, but the individual correlations of the personality measures ranged

from -.24 to ?. 25 and none were significant, and none accounted for more than 5% of the

variance on the multiple regressions. By contrast, the correlation with GPA was 0.34

(P \ .006) and with National Board scores was 0.39 (P \ .002).

Such shotgun approaches will inevitably continue to yield confusing and unreplicable

results. Perhaps the evolution of personality to the ‘‘Big 5’’ is a real sign of progress. But

until we decide, one way or another, what we’re looking for, we will continue to create

more heat than light. Do we want conscientiousness? Sounds good, but marks are a direct

measure of this. Extraversion? But this is sometimes inversely related to conscientiousness,

hence marks. And who wants a party animal for a doctor. Neuroticism—maybe a little.

And so it goes. Unless we specify the desired personality traits we want in a doctor,

hopefully by showing that they matter in terms of meaningful outcomes, we will continue

to see one fishing expedition of correlations after another.

Conclusions

It is a truism to say that it takes more than academic grades to be a successful health

professional. However, it is far easier to say that we need more qualities than it is to decide

what these qualities are. And it is more difficult still to demonstrate empirically that these

are both measurable and important.

The field has been plagued by a regrettable dualism, where everything is either a

‘‘cognitive skill’’ or a ‘‘non-cognitive skill’’. There are two real problems with this duality.

First, ‘‘non-cognitive’’ says what it isn’t (although even this is debatable) but not what it is.

And when we get to what it might be, the breadth is so broad, ranging from motor skills, to

non-analytic diagnostic reasoning, to interpersonal and communication skills, to person-

ality, that it is unlikely that all can possibly have similar attributes. Second, just as we

eventually abandoned the notion of ‘‘cognitive problem-solving skill’’ when we recognized

content specificity, there is every reason to presume that such ‘‘non-cognitive skills’’ as

communication or self-assessment will also prove to be highly content specific. Indeed, the

success of admissions measures such as the Mutiple Mini Interview (Eva et al. 2004),

which explicitly acknowledge the limited generalizability of ‘‘skills’’ such as ethical
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decision—making and communication, is empirical evidence against the existence of any

kind of general and predictable non-cognitive skill.

Finally, as is evident from this critique, the field has been further hampered by dubious

and wildly enthusiastic claims of proponents using buzzwords like emotional intelligence,

learning style and personality that do not stand up to critical investigation.

There is much left to be done.
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