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Preamble
In recent decades, modern medicine has made significant technological advances. Computerised tomography and magnetic resonance imaging both achieve a level of diagnostic specificity that far outperforms a clinician’s thinking and reasoning efforts. Not surprisingly, there is an increasing tendency to rely on sophisticated diagnostic tests and imaging to achieve greater accuracy, and we have already witnessed an erosion of clinical skills through these advances. Future developments such as natural language supercomputers threaten to render human reasoning skills increasingly redundant. Despite the appeal of increased reliability and specificity that such technology offers, however, for a variety of reasons there remains an imperative to resist becoming passive conduits in the clinical reasoning process which might ultimately lead to sacrifices in our thinking autonomy. It will be a long time, if ever, before technology can appreciate subtleties of context, emotional nuances, and the richness of information that is part of the doctor-patient interaction. The most powerful tool remains the human brain.
Recognising the ongoing and future importance of reasoning and decision making in healthcare, the Critical Thinking Program was established in the Division of Medical Education in the Faculty of Medicine at Dalhousie University in 2012. The overarching goal of the program is to embed critical thinking into the two major components of the clinical decision making process: diagnostic reasoning and therapeutic management of patient illness. The mission is to inculcate an approach towards the management of information from patients, colleagues, and the literature that is critical, analytical, skeptical, reflective, and disciplined. The emphasis is placed on procedural rather than declarative knowledge i.e. knowing how rather than knowing that. The implicit assumption in this approach is that better thinking will lead to better decisions about patient care.
This initiative is not the invention of something new – many critical thinkers who exemplify these characteristics already exist. They achieve these skills through a variety of undifferentiated processes – explicit teaching, mentorship, emulating critical thinkers, reading and other means. Often, however, it is not through a deliberate, structured approach.  Nevertheless, it is generally recognized that the majority of thinkers do not realize their individual ceiling for critical thought. Importantly, being a critical thinker does not depend upon an exceptional intellect but, rather, requires insight and training in critical approaches to the management of perceptions and processing of information. Once these skills are acquired, they need to be nurtured and maintained. What this program will do is increase the emphasis on critical thinking during medical training such that it will become the defining characteristic and lifelong skill of the Dalhousie graduate.
While the initial emphasis will be on those in training, it is hoped that the Critical Thinking Program will bring an influence to bear on interprofessional relations as well as on policy makers, with the overall aim of improving the safety and quality of patient care.      
     

Critical Thinking as a core competency

The competency-based educational approach involves defining the
key abilities expected of graduates, and then planning a program backwards. 
This contrasts somewhat with other curricular approaches in the health professions, which have tended to be more teacher-centred and less oriented to the specific outcomes of the program.
 
Ideally, the identified competencies prepare the trainee for practice and are aligned with patient needs. The competencies need to be sufficiently explicit to be teachable, observable and measurable, without overwhelming the user with overly specific detail. They are intended to be a guide.

                                                                                               From: The Safety Competencies 
                                                                                               Canadian Patient Safety Institute, 2008











Core Critical Thinking Competencies

· Knowledge of how we reason and make decisions – need for framework (DPT)
· Knowledge of human factors
· Knowledge of standards (clarity, accuracy, precision, relevance, logicalness), and how to attain them
· Awareness of need to internalize standards
· Ability to monitor and take active control of thinking
· Ability to recognize distracting stimuli, propaganda, irrelevance
· Recognition of eccentric and sociocentric thinking
· Intellectual humility
· Knowledge and understanding of main cognitive and affective biases
· Understanding of imperative for de-biasing and how the process works
· Knowledge of main logical fallacies
· Able to identify, analyze, and challenge assumptions in arguments
· Ability to assess credibility of information and recognize deception that is deliberate or otherwise
· Ability to imagine and explore alternatives
· Understanding of how to effectively work through problems
· Capacity for making effective decisions
· Awareness of value of practice and training of critical thinking skills and of the need to maintain them








Elements
Knowledge
Skills
Attitudes

Knowledge 
  Health care professionals who are competent critical thinkers have an understanding of:
· The major characteristics of a critical thinker
· Dual process theory and its operating characteristics
· The major cognitive and affective biases
· Individual characteristics (age, gender, personality) and how they might affect thinking performance
· The impact of environmental and ambient factors on calibration of  thinking
· The theory and practice of cognitive and affective de-biasing
· 
Skills
Health care professionals who are competent critical thinkers are: 
·   able to monitor, reflect upon and take control of their own thinking
·   intellectually humble
·   able to detect bias in themselves and others and are able to implement and      sustain de-biasing
·   able to identify, analyze, and challenge assumptions in arguments
·   able to assess credibility of information  and recognize deception, deliberate or otherwise
·   able to imagine and explore alternatives
·   able to understand of how to effectively work through problems
·   capable of making effective decisions
Attitudes
Health care professionals who are competent critical thinkers: 
·  promote critical thinking in the work environment
·  appreciate that human performance is affected by one’s ability to think critically within a system that is constructed by resources, culture and policy
·  demonstrate to others the value of critical thinking
·  mentor trainees in critical thinking 
·  acknowledge and encourage critical thinking in colleagues and others
·  advocate for training and maintenance of critical thinking skills
·  foster an environment in which critical thinking is promoted















Dalhousie Curriculum in Critical Thinking

1. How we reason and make decisions 
· Evolutionary imperatives
· Historical models
· Dual Process Theory: intuition and analytical thinking
· Heuristics and Biases
· The deep defects of our cognitive machinery

2. Factors that may impair decision making 
· Knowledge base
· Critical thinking ability
· Cognitive load
· Ambient conditions
· Fatigue
· Sleep deprivation and sleep debt
· Affective state and countertransference 
· Confidence and optimism

3. Critical Thinking 
· Uncritical thinking – what does it look like?
· Critical thinking – what does it look like?
· Nature-Nurture determinants
· Taxonomy of critical thinking skills
· Tools for thinking critically; cognitive and affective debiasing
 
4. Critical Thinking Interfaces 
· With the literature
· With your colleagues
· With the patient/family
· With the pharmaceutical industry


5. Logic 
· Judgments of association, causation, and counterfactual arguments
· The logical fallacies


6. Special topics 
· Feedback
· Decision making in groups and teams
· The need for skepticism
· Decision Support: clinical decision rules/algorithms/clinical care pathways
· Complementary alternate medicine


