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Historical Development 

 



 



Bayes, T. 1764. "An Essay Toward Solving a Problem in the Doctrine of Chances", 

Philosophical Transactions of the Royal Society of London. 53, 370-418.  
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Published 1764 
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1960s 



1960s 

“…was not until after World War II that widespread interest 

developed in the objective evaluation of clinical 

judgement…” 

Thorne, 1961  



1960s 

Intuitive art of medicine 



1960s 

Intuitive art of medicine ----------------------------- 



1960s 

Analytical Scrutiny: 
 

Experimental Psychology 

Statistical Analysis 



1960s 

• Comparing relative merits of deduction versus induction 

within clinical reasoning. 

Thorne, 1968  

 

• Rudimentary taxonomy of clinical inference 

O'Neill, 1968  

 

 



1970s 

 

 



1970s 

Primary Focus 



1970s 

Primary Focus 

 

“Clinical Reasoning Process”  



1970s 

 

“Content specificity” in problem-solving. 

Elstein et al, 1978  



1970s 

 

“Content specificity” in problem-solving. 

Elstein et al, 1978 

 

 …where ability to solve a problem bears no correlation to 

the ability to solve a second, different problem. 

 



1980s 



1980s 

• Both students and qualified doctors used the hypothetico-

deductive method when solving standardised clinical 

problems. 

Neufeld et al, 1981 

 



1980s 

• Both students and qualified doctors used the hypothetico-

deductive method when solving standardised clinical 

problems. 

Neufeld et al, 1981 

 

• “Hypothetico-deductive method" as a problem-solving 

process within diagnostic thinking. 

Barrow et al, Elstein et al, 1982 

 



1980s 

Started to focus on knowledge, memory and the nature of 

“expertise”.  

Norman, 2005 



1980s -1990s 

• Possibility of link between knowledge and expertise 

Patel and Groen, 1986 

 

• Expertise and task difficulty 

 Patel et al, 1990 

 

Demonstrating that… 

 

 

 



1980s -1990s 

• Experts more often used forward reasoning 

 

• Novices more often used backward reasoning 

 

 

 

 

 



1980s -1990s 

 

BOTH  “matching of task to expertise” 

AND  “the nature of the task itself” 

 were important. 

 

 

 



1990s 



1990s 

• Recognition that amount of clinician knowledge itself is 

not the primary predictor of clinical reasoning ability. 

• Focus moved again to how knowledge was organised. 

• Maybe how knowledge was organised helped experts be 

experts. 



Mental Representations 

 



Illness Scripts 



Illness Scripts 

All clinicians mobilise organised knowledge relevant to 

situations they encounter – the knowledge structures 

mobilised are called illness scripts. 
Charlin, Boshuizen et al, 2007 

Feltovitch and Barrows, 1984  

 



Illness Scripts 

All clinicians mobilise organised knowledge relevant to 

situations they encounter – the knowledge structures 

mobilised are called illness scripts. 
Charlin, Boshuizen et al, 2007 

Feltovitch and Barrows, 1984  

 



Illness Scripts 

 

“Script acquisition is of utmost importance at the 

beginning of a medical career” 
Charlin, Boshuizen et al, 2007 



Illness Scripts 

1. Basic mechanisms of disease 

2. “Illness scripts” 

(“cognitive structures that describe the features of 

prototypical or even actual patients”) 

3. “Exemplars” 

(representations derived from experience).  

 

Theorised that with increasing experience clinicians 

move through different mental representations 

Schmidt et al (1990), extending work of Barrows and 

Feltovich (1987) 

 



Illness Scripts 

1. Basic mechanisms of disease 

2. “Illness scripts” 

(“cognitive structures that describe the features of 

prototypical or even actual patients”) 

3. “Exemplars” 

(representations derived from experience).  

 

Theorised that with increasing experience clinicians 

move through different mental representations 

Schmidt et al (1990), extending work of Barrows and 

Feltovich (1987) 

 



Mental Representations 

• Experts could possess “probability matrices” 

 Papa et al, 1990 

 

• Decision tree approach 

Mandin et al, 1997 

• “Semantic qualifiers” 

Bordage, 1991 and1997 



Mental Representations 

• “Categorisation“ 

Medin et al, 1984 

 

– Individual's own collection of typical examples gathered 

through personal experience over time 

– Links to illness script theory at the exemplar stage. 



Mental Representations 

Caution 

• Categories created and stored by individual clinicians 

– Often spurious linkages of indexation 

– Centred on irrelevant historical information 

E.g. patient’s occupation  

– Spurious linkages lead to reductions in diagnostic accuracy in 

experimental circumstances 

– Residents’ diagnostic accuracy dropped from 46% to 23% in 

one test case scenario. 

Hatala et al, 1999 



Mental Representations 

Caution 

Categories created and stored by individual clinicians: 

 

– Often spurious linkages of indexation 

– Centred on irrelevant historical information 

E.g. patient’s occupation  

– Spurious linkages lead to reductions in diagnostic accuracy in 

experimental circumstances 

– Residents’ diagnostic accuracy dropped from 46% to 23% in 

one test case scenario. 

Hatala et al, 1999 



Mental Representations 

• All these different structures can appear contradictory.  

• Elusive concept of "expertise“ maybe about choices?! 
 

– using an appropriate approach 

– to a specific problem 

– chosen consciously or unconsciously 

– from a range of possibilities 

– that are available to the expert but might not be available 

to the novice. 

 

 



2000s 



2000s 

Then came the question… 

 

“If these different structures do make a contribution to 

clinical reasoning outcomes, how might they be linked and 

how do other internal and external factors exert an effect 

on their function?” 

 

 

  



2000s 

 

 

Dual Process Model 

 

 

 



 

 

“Universal Model of Diagnostic Reasoning” 



‘Thinking, Fast and Slow’ 

(Kahneman, 2011). 

 

 



Croskerry 



 

 

 

 

 

 

 

 

 
 

Figure 4: Dual Process diagram of Model for Diagnostic Reasoning 

(modified with permission from Professor P. Croskerry) 
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Croskerry 

• Led the way in disseminating dual process theory  

amongst clinicians 

2009a 

• Importance of context in reasoning 

2009b 

• Importance of cognitive errors in diagnostic thinking 

2003a 

• Offered suggestions of how they might be mitigated 

2003b  



“Dual Process Theory”  

• Casts light on how other aspects of clinical practice we 

know to be important might influence clinical reasoning. 

 

• Schon’s (1983) “reflective practitioner” 

• “Mindful Practice”,  Epstein (1999) 

 

“Mindful practitioners attend in a non-judgmental way to 

their own physical and mental processes during ordinary, 

everyday tasks.” 



 

 

Metacognition… 

 



 

 

Metacognition… 

 

…Thinking about thinking 



The Essence of Clinical Practice 

 

“Therefore, our journey through the development of our 

current understanding of clinical reasoning brings us back 

to the essence of what it takes to be a clinical practitioner 

and, in doing so, further emphasises the central importance 

of clinical reasoning to clinical practice.” 

 



 





Recent Papers 



Diagnostic Thinking Inventory 
(Bordage, Grant and Marsden, 1990) 



Diagnostic Thinking Inventory 
(Bordage, Grant and Marsden, 1990) 



• 41 items  
 

• Flexibility in thinking 

  21 items  
 

• Evidence for structure in 

memory 

 20 items 
 

 

• Each item contains a stem 

followed by a 6 point, semantic 

differential scale 

Diagnostic Thinking Inventory 
(Bordage, Grant and Marsden, 1990) 



Diagnostic Thinking Inventory 
(Bordage, Grant and Marsden, 1990) 

• Validated for range of clinicians of differing 

experience 



Diagnostic Thinking Inventory 
(Bordage, Grant and Marsden, 1990) 

• Validated for range of clinicians of differing 

experience 

• Manageable length 

• Completable within an educational session 

• Asks questions medical students can answer 



Caution 

Some logic to the two considerations but… 

 

…Self reported confidence 

 

Recent evidence… 

 

 



fMRI 

 

 

 

 



fMRI 

Functional neuroimaging correlates of thinking flexibility 

and knowledge structure in memory: Exploring the 

relationships between clinical reasoning and diagnostic 

thinking. 

Durning SJ, Costanzo ME, Beckman TJ, Artino AR Jr, Roy 

MJ, van der Vleuten C, Holmboe ES, Lipner RS, Schuwirth 

L. 

Med Teach. 2016 Jun;38(6):570-7. 

doi:10.3109/0142159X.2015.1047755. 



• Greater flexibility in thinking relates to brain processes 

associated with creativity and self-reflection. (mPFC) 

• mPFC may work in tandem with the parahippocampal 

gyrus to enhance social perception, empathy and 

mentalising, which may facilitate making appropriate 

judgments. 





• Higher scorers on self-reported memory structures 

showed activation in regions critical to working memory. 





 

 

 

Proxy biological validity for use of DTI 



Recent Paper 

 

Is bias in the eye of the beholder? A vignette study to 

assess recognition of cognitive biases in clinical case 

workups. 

Zwaan L., Monteiro S., Sherbino J., Ilgen J., Howey E., 

Norman G. (2016) 

BMJ Qual Saf doi:10.1136/bmjqs-2015-005014 

 



Method 

• Web survey of 37 physicians. 

• Each participant read eight cases and listed which 

biases were present from a list provided. 

• In half the cases the outcome implied a correct 

diagnosis; in the other half, it implied an incorrect 

diagnosis. 

• Number of biases identified when the outcome implied a 

correct or incorrect primary diagnosis. 

• Additionally, agreement about presence or absence of 

specific biases was assessed. 



Results 

• When case outcome implied diagnosis: 

– Correct, average 1.75 cognitive biases reported 

– Incorrect, average 3.45 biases (F=71.3, p<0.00001) 

 

• Individual biases reported 73% - 125% more often when 

incorrect diagnosis implied. 

• No agreement on presence or absence of individual 

biases. 



Conclusions 

• Individual physicians are unable to agree on presence or 

absence of individual cognitive biases. 

• Their judgements are heavily influenced by hindsight 

bias. 

• When outcome implies a diagnostic error, twice as many 

biases are identified. 

• The results challenge for current error reduction 

strategies based on identification of cognitive biases. 



Recent Paper 

Why patients’ disruptive behaviours impair diagnostic 

reasoning: a randomised experiment. 

Mamede S, Van Gog T, Schuit SCE, et al. 

BMJ Qual Saf Published Online Jan 2016 doi:10.1136/ 

bmjqs-2015-005065 

 



Methods 

• Randomised experiment with 74 internal medicine 

residents. 

• Diagnosed eight written clinical vignettes that were 

exactly the same except for the patients’ behaviours 

(either difficult or neutral). 

• Diagnosed half vignettes in a difficult patient version and 

other half in neutral version in counterbalanced design. 

• After each vignette, asked to recall patient’s clinical 

findings and behaviours. 



Methods 

Measure: 

• Diagnostic accuracy scores 

• Time spent on diagnosis 

• Amount of information recalled from patients’ clinical 

findings and behaviours. 



Results 

• Mean diagnostic accuracy scores were significantly lower 

for difficult than neutral patients’ vignettes (p<0.01). 

• Time spent diagnosing was similar. 

• Participants recalled fewer clinical findings (p<0.001) and 

more behaviours (p<0.001) from difficult than from neutral 

patients. 



Conclusions 

• Difficult patients’ behaviours induce doctors to make 

diagnostic errors. 

• Apparently because doctors spend part of their mental 

resources dealing with the difficult patients’ behaviours. 



Recent Paper 

Do patients’ disruptive behaviours influence the accuracy of 

a doctor’s diagnosis? A randomised experiment. 

Schmidt H.G. , van Gog T., Schuit S.C.E., Van den Berge 

K.,Van Daele P.L.A., Bueving H., Van der Zee T., Van den 

Broek W.W., Van Saase J.L.C.M., Mamede S. (2016). 

BMJ Qual Saf Published Online doi:10.1136/bmjqs-2015-

004109 

 



Method 

• Six vignettes - patients depicted as difficult or neutral. 

• Three clinical cases deemed diagnostically simple. 

• Three deemed diagnostically complex. 

• 63 family practice residents - evaluate vignettes, make  

patient’s diagnosis quickly and then through deliberate 

reflection. 

• Time needed to arrive at a diagnosis was measured. 

• Participants also rated patient’s likability. 



Results 

• Mean diagnostic accuracy scores were significantly lower 

for difficult than for neutral patients (p=0.017). 

• Overall diagnostic accuracy was higher for simple than 

for complex cases. 

• Deliberate reflection upon case improved initial diagnostic 

accuracy regardless of case complexity and of patient 

behaviours (p=0.002). 

• Amount of time needed to diagnose case was similar 

regardless of patient’s behaviour. 

• Average likability ratings were lower for difficult than for 

neutral patient cases. 



Conclusions 

• Disruptive behaviours displayed by patients seem to 

induce doctors to make diagnostic errors. 

• Confrontation with difficult patients does not cause the 

doctor to spend less time on case. 

• Time cannot be considered an intermediary between the 

way the patient is perceived, his or her likability and 

diagnostic performance. 



 



Structure of teaching of clinical 

reasoning within an UG medical 

curriculum 



 



Keele 







Comparison of medical student diagnostic improvement 

at two UK medical schools using a diagnostic inventory 

S.P. Gay, M.H. Bartlett, W. Scott-Smith, R.K. McKinley 



Introduction 

 

• Diagnostic Thinking Inventory scores 

o Increase with the passage of time 

– ? inherent power of natural analysis 

– ? passage of time 

– ? increasing experience 

– ? maturation 

 

• How much student improvement is course dependent? 



Diagnostic Thinking Inventory 
(Bordage, Grant and Marsden, 1990) 

• Validated for range of clinicians of differing 

experience 

• Manageable length 

• Completable within an educational session 

• Asks questions medical students can answer 



Method 

 



Two Medical Schools 

• Brighton and Sussex Medical School 

• Keele University School of Medicine 



Brighton and Sussex Medical School 



June July

Revision 

and Finals 

Part 1

Revision 

and Finals 

Part 2

Special Study Module

402: Specialist Rotations (60 credits) (Level 6)

403: General Practice and Population Medicine (30 credits) (Level 6)

404: Individual Research Project (60 credits) (Level 6)

Year 4

Seminar Programme

Year 1

501: Regional Attachment 1      

(40 credits) (Level 7)

401: Clinical Elective            

(30 credits) (Level 6)

503: Professional studies Online (60 credits) (Level 7)

202: Neuroscience and Behaviour (30 

credits) (Level 5)

203: Reproduction and Endocrinology 

(30 credits) (Level 5)

204: Musculoskeletal and Immune 

Systems (30 credits) (Level 5)

301: Clinical Foundation 

Course continued

Revision 

and 

Phase 

Exam

Phase 1

102: Foundations of Health and 

Disease (30 credits) (Level 4)

103: Heart, Lungs and Blood (30 

credits) (Level 5)

104: Nutrition, Metabolism and 

Excretion (30 credits) (Level 5)

101: Clinical Practice 1 (30 credits) (Level 4)

Year 2

Brighton and Sussex Medical School

Curriculum Outline: Bachelor of Medicine, Bachelor of Surgery

303: Medicine (30 

credits) (Level 6)

304: Surgery (30 

credits) (Level 6)

305: Reproductive and 

Child Health (30 credits) 

(Level 6)

306: Elderly Medicine 

and Mental Health (30 

credits) (Level 6)

302: Scientif ic Basis of Medicine (20 credits) (Level 6)

301: Clinical 

Foundation Course 

(20 credits) (Level 

5)

Year 3

201: Clinical Practice 2 (30 credits) (Level 5)

Phase 3 Year 5

Aug Oct

Phase 2

502 Part 1: Regional 

Attachment 2 (40 

credits) (Level 7)

502 Part 2: Regional 

Attachment 3 and 

Emergency Medicine (50 

credits) (Level 7)

307: Student Selected Components (10 credits) (Level 5)



Brighton & Sussex Curriculum (Year 2) 

• Outline of clinical reasoning strategies introduced 

o Lecture using filmed example from UKCC teaching DVD (‘creating the 

frameworks’) 

 

• Clinical Reasoning Problems (written CRPs) 

o Linked seminar groups work (12 students/group) 

 

• Later students asked to complete written Case Based Discussion (CbD) 

o Based on real patient interview from their primary care attachment 

o Focusses on linking history, examination, and basic diagnostic ideas 

 



Brighton & Sussex Year 4 

• General Practice and Population Medicine Module 

 

• Simulated Surgeries 

o Making decision in a ‘real’ world setting e.g. sick child and angry parent 

 

• Recognising markers of serious disease 

 

• Managing clinical uncertainty (test of time) 

 

 No formal teaching of Clinical Reasoning in 4th year GP Module 

 



Keele University School of Medicine 



Keele Curriculum 

• Year 3 
o Lecture - basic clinical reasoning building blocks 

o Information Management workshop 

 

• Year 4 
o Clinical Reasoning Programme 



Clinical Reasoning Programme 

• Primary aims: 
o Develop clinical reasoning skills 

o Develop other consultation skills 

o Move students from reporter to interpreter (RIME) 
 (Pangaro, 1999) 

 

• 4 week block 
 

• 2 parts 
o Monday classroom teaching 

o Tues, Wed, Thurs, Fri > GP placement 



Clinical Reasoning Programme 

• 4 topics 
 

» Making Good Decisions 
 

» Managing Information 
 

» Effective Clinical Management 
 

» Sharing Decision Making 



Methodology 

• Students in 2 Medical Schools: 

 Keele University School of Medicine 

 Brighton and Sussex Medical School 

 

• Each student asked to complete: 

o One DTI “BEFORE” the Year 4 GP Course 

o One DTI “AFTER” the Year 4 GP Course 

 

• Results paired by student and analysed using Stats Direct 



Results 

 



Results Collected 

Site Student Data Pairs Missing Data 

Brighton 35 117 / 70 

Keele 70 134 / 85 

Total 105 



Results 

• Data pairs for analysis 
 

Brighton 35 

Keele  70 
 

• Time between questionnaires 
 

Brighton 217 days   (31 weeks) 

 

Keele  28-279 days   (4 to 40 weeks) 

Mean  154 days   (22 weeks)  

 



Analysis 

 



Does it have any effect? 

 



Does it have any effect? 

70

75

80

85

90

95

Start year 4 End year 4

Keele FT

Keele SM

BSMS FT

BSMS SM

Keele n= 70 

BSMS n = 35 

 



Paired Samples Test 

  

Paired Differences 

t df Sig. (2-tailed) 

Mean 
Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval of 

the Difference 

Lower Upper 

Brighton 

Pair 1 

∆ FT 

-0.107483 0.9325197 0.1576246 -0.427815 0.2128483 -0.682 34 0.5 

 - base 

Pair 2 

∆ SM 

0.3242857 0.9343424 0.1579327 0.0033279 0.6452436 2.053 34 0.048 

 - base 

Keele 

Pair 1 

∆ FT 

0.4142857 0.4167416 0.0498102 0.3149172 0.5136543 8.317 69 0 

 - base 

Pair 2 

∆ SM 

0.4964286 0.4109305 0.0491156 0.3984457 0.5944115 10.107 69 0 

 - base 



Conclusions 

• Vast majority of students show some improvement in 

something 

 

• The Keele and BSMS students performed differently 

 

 

 



Conclusions 

• BSMS 

– Structure of memory change of borderline significance 

– Flexibility of thinking did not show meaningful change 

 

• Keele 

– Structure of memory change was statistically significant 

– Flexibility of thinking change was statistically significant 

 

 

 

 



Conclusions 

• Timing of reasoning teaching may be relevant 

– To these findings 

– To learners 

 

• The instrument is sufficiently sensitive to demonstrate 

statistically significant changes in the time frames of the 

study 

 

 



Caveats 

• Clinically, educationally, psychologically 

significant ? 

 

• Lots of potential confounding variables 

– Some must be controlled for 

– Others inevitably cannot be 

 

• Missing Data 

 

 

 

 



 







Safe and effective clinical outcomes clinics in primary 

and secondary care 

Maggie Bartlett and Simon Gay 

CReME meeting Manchester  June 28th 2016 



SECO 
 

• untimed formative assessment 

• Authentic  

• whole consultations 

• not directly observed  

• focused on outcomes for patients 

         -  safe 

         -  effective 
                                                                            ( Williamson M et al, Otago University, New Zealand) 



SECO 
 

• ‘in session’ support  

• open access to resources 

• post session debriefing 

• written feedback on all elements (SP and faculty) in a 

familiar format 
 



Primary Care  Secondary Care  
 

120 minutes 

 

Real GP setting 

 

‘Phone a colleague’ 

 

Realistic GP cases 

 

90 minutes 

 

Simulated ward setting 

 

Simulated nurses’ station 

 

FY1 tasks 

 



Pilots 

Year 4 primary care  (Shrops)  2013-14  n=50 

Year 5 primary care (Shrops)   2014-15  n=30 

Year 5 secondary care (Staffs) 2014-15  n=97 

Year 5 secondary care (all)       2015-16  n=134 

Total 311 



Methods 

• Focus groups 

• End of session questionnaire 

• Analysis of ‘paper outputs’ 

 



 Year                   Primary care  Secondary care 

2013-14             3.6 (range 2-5) 

2014-15             3.4 (range 2-5) 

2015-16 

 

2.4   (range 1-4)                                                                          

2.0   (range 1-4) 

Mean Number of Cases Seen 



• it was a really fun experience! It was 

unpressurised but allowed me to learn so much 

in such a short amount of time 

 

• I felt I had forgotten about the human side of 

medicine, which I pride myself on normally doing  

 

 



Year 5 Primary Care Focus Groups (n=13) 

• It puts you in a position that you are never in really, 

about prescribing. It gives you that responsibility… 

• I found it good to actually have to make the decision to 

admit the patient to hospital… 

• Cases are never black and white, there are always 

shades of grey…so its about judgement as well 

• This is how it really is…you’re the only one there 

• It’s amazing how long stuff takes… 

 

 



Secondary Care Post-session Focus Groups  

March 2016  (n=23) 
 

 

• Taking responsibility - making and owning decisions 

• ‘You can’t rely on other people to do things or to get things right’  

• ‘I needed be assertive to find out what I needed [from the nurse]’  

• Not knowing what could and couldn’t be asked of the nurse 

• ‘Doing the whole thing from start to finish - how much time it takes’ 

• Wanting more  - ‘every week from the start’ 



Secondary Care Post-session Questionnaire 

Themes (n=101) 

What was useful 
 

• Decision making 

• Prescribing 

• Working under time pressure 

• Communication (patients, carers, colleagues) 

• Using guidelines in practice 

• Record keeping + documentation 

• Working independently 

• Identification of weaknesses 

 

 

 

 

 

 



Self Efficacy  

I learnt that I can do some stuff 

 

I felt like a junior doctor 

vs  

…feeling alone with making decisions on patient care 

 

I don’t think I will cope as an F1- questioning if I am going 

to be able to do this as my job 



SECO v OSCE 

 

In an OSCE you can pass with only half the marks – [in 

SECO as in real life] you can’t afford to only get half of it 

right- you’re taking everything into account and there’s a lot 

to think about… 



SP feedback 

• [You could have] counselled against self-discharge…this 

was offered as an option when I said I was disappointed 

in not being discharged today…[you] did not emphasise 

that it wouldn’t be in my best interests 

 

• Try not to do a consultation with a big hole in the crutch 

of your trousers…it can be a little off putting… 

 



Things for us to think about… 

• Logistics  

• No physical examination 

• Not knowing exactly what was being asked of them 

• Some ‘lack of authenticity’ ; missing patients, no senior 

medical staff at nurses’ station 

• De-briefing – wanted model answers 

• ‘Some of the marking was pedantic and obtuse’ 



Summary: students’ perceptions of educational 

value 

          

             You can’t play the student card… 



 





C2017 Curriculum 

• Goes live in Aug 2017 

• Partial teach through 

• Clinical reasoning related changes? 

– Some good 

– Some not so good 

 



C2017 Clinical Reasoning 

• Updating of existing provision 

– Theory 

– Practice 

• Earlier RIME 

 



Pangaro, 1999 

R “Reporter” 

  

Accurately gather and clearly communicate the clinical facts” 

about patients. Consistently good in Interpersonal skills; 

reliably obtains and communicates clinical findings 

  

  

I 

  

“Interpreter” 

  

Able to prioritize and analyse patient problems 

  

  

M 

  

“Manager” 

  

Consistently proposes reasonable options incorporating patient 

preferences 

  

E “Educator” 

  

Consistent level of knowledge of current medical evidence; can 

critically apply knowledge to specific patients. “Has the 

maturity and confidence to share in educating the team (and 

the faculty)” [and the patient]. 

  



C2017 Clinical Reasoning 

• More coherent use of simulation 

• Targeted faculty development 

• Rebranding and linkage 

 



Rebranding and Linkage 

• Critical thinking 

• Human factors 

• Patient safety 

• Prescribing 

 



C2017 Clinical Reasoning 

• 15 weeks GP assistantship 

– Positive feedback on decision making 

– Being reduced to 10 weeks 

 

• Y4 Clinical reasoning programme 

– Whole Y4 too long 

– Some reconfiguration of year needed 



 



So what is important? 

 



So what is important? 

Durning et al, 2016 
 



So what is important? 

1. Diagnostic reasoning depends upon rich, 

content-specific knowledge about a given 

medical problem (illness scripts). 
 

(Schmidt & Boshuizen 1993; Higgs et al. 2008) 



So what is important? 

2. Diagnostic reasoning requires a tolerance 

for ambiguity and a diversity of strategies for 

a given clinical problem. 
 

(Schmidt & Boshuizen 1993) 



So what is important? 

3. Reflective understanding of practice, both 

during the reasoning process and 

retrospectively, is needed to optimize the 

development of clinical reasoning expertise.  
 

(Cervero 1988; Schmidt & Boshuizen 1993) 



Teaching Techniques 

 



Teaching Techniques 

• A need for accurate knowledge acquisition 

• Exploration of knowledge base – is it as 

solid as it appears? 

• Ask - lack of knowledge or misconception? 

• Challenge informal language 

• Promote integration of knowledge 



Teaching Techniques 

• Time - ? Spiral curriculum ? 

• Ask for alternative approaches 

• Expose tutor thinking 

• Discuss uncertainty 

• Anchor students thinking to the clinical 

context 

 



Teaching Techniques 

• Inculcate vocabulary 

• Challenge informal language 

• Promote presentation skills 

• Challenge thinking even when it is correct 

• Create comparative learning 

• Expand clinical experience 

• Feedback on patient outcomes 



Teaching Techniques 

• Make students aware - difficult patient 

behaviours affect clinical judgments 

• Exercises that help control feelings reduce 

susceptibility to depletion of mental 

resources while problem solving 
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