
Appendix C
Practice-based Learning and Improvement

Residents must demonstrate the ability to investigate and evaluate their care of patients, to appraise and assimilate scientific evidence and to continuously improve patient care based on constant self-evaluation and life-long learning.  Residents are expected to develop skills and habits to be able to meet the following goals:

*Identify strengths, deficiencies, and limits in one’s knowledge and expertise
Residents’ ability to identify their strengths, deficiencies and limits in knowledge and expertise is related to their ability to self-assess and their ability to use feedback from external assessment.  An early learner’s consideration of awareness of their performance against an internal or external standard is prompted by consequences or rewards within the educational system or other regulatory or institutional oversight.  The motivation and vigilant awareness of this performance becomes more intrinsic with development.  Guidance and external measures of knowledge and expertise will most likely continue to provide oversight (such as maintenance of certification processes) although such oversight cannot determine the learning needs for individual physicians [1]. 

The stimulus for identification of strengths, deficiencies and limits in knowledge and expertise, when intrinsically motivated, usually arises from recognition of a gap in knowledge or skills needed in a clinical context.   Triggers include:  (a) a patient problem that is novel or outside of the scope of experience or previous application of knowledge and skills; (b) attendance at a learning activity that created tension or dissatisfaction about perceived competence; (c) inability to meet expectation (from self or others) to manage, teach or elaborate about specific knowledge, skills and their application.  

The resident’s ability to make “sense of the world”, in the words of John Dewey [2] is often influenced by doubt, uncertainty or perceived difficulty.  Kolb [3] suggests that reflection on previous experiences helps us to formulate hypothetical questions (prompted from recognition and response to perceived gaps in knowledge, skills or attitudes (KSA)) and engage in “active experimentation” (reading, applying various new strategies/approaches, etc.) which informs our learning going forward.  Donald Schön [4] describes a process whereby one reflects on a clinical issue either during or outside of the immediate clinical situation.  Such reflection, which embraces uncertainty, conflict and ambiguity, pushes the physician towards seeking new knowledge or skills in an attempt to understand and then incorporate this new learning into practice.  It is the identification of not only the presence of tension but the identification of specific deficiencies or limitations in knowledge, skills or attitudes that is critical.  

Resource seeking and question-asking skills are critical to identifying and specifically sorting out strengths v. deficiencies. The formation of questions enables a learner to more clearly determine the difference between their current v. ideal knowledge and skills, to develop a vision of the ideal competencies and behaviors and to reflect on the forces encouraging and impeding change.[5] Development of questioning skills was identified as a critical first step. The nature, clarity and specificity of the questions as well as the resources sought to answer those questions is critical to the learner’s identification of knowledge and expertise.  Gorman [6] and Ely et al [7] report on the large number and the type of questions raised by those in practice; the nature and quality of the questions spanned a wide range and the resource seeking for answers varied as well. King [8] designed a tool to help students in large-group learning sessions develop questions by introducing them to a generic stem template (see Table 1 below).


Table 1 Designing the instructional process to enhance critical thinking across the curriculum [8]
	Generic Question
	Specific Thinking Skills Induced

	What are the strengths and weaknesses of …?
	Analysis / inferencing [*]

	What is the difference between … and …?
	Compare – contrast

	Explain why … (explain how …)?
	Analysis

	What would happen if …?
	Prediction / hypothesizing

	What is the nature of 
	Analysis

	Why is … happening?
	Analysis / inferencing

	What is a new example of …?
	Application

	How could … be used to …?
	Application

	What are the implications of …?
	Analysis / inferencing

	What is … analogous to?
	Identification and creation of analogies and metaphors

	What do we already know about …?
	Activation of prior knowledge

	How does … affect …?
	Analysis of relationships (cause-effect)


[* “inferencing is not a word as far as I know…I would replace this with “ability to draw inferences”
 if we were to use this table…pjh]
Table 1 could be used as a guide to the facilitator or preceptor of an interactive Morning Report session or other case-based discussion where residents’ discussion could be observed, scored and critiqued for the level and nature of inquiry regarding their level of KSA.  Questioning by the learner reveals the current state of knowledge as well as that learner’s ability to identify gaps in knowledge and understanding.  

Table 2 is meant to serve as a guide for the continuum of learner identification of level of knowledge, skills and attitudes (KSA), including deficiencies and areas of strength.  Because the acquisition of achievement of this milestone involves multiple areas of development, achievement of this milestone may be best determined by achievement across multiple elements.  Scoring of this item may not result in the simple sum of scores (progress) within each continuum (row in Table 2), rather there may be compensatory elements (content achieved in rows) that “make up” for slower progress in other elements (content in rows).

     Table 2

	Aspect of Milestone
	Level 1
	Level 2
	Level 3
	Level 4

	Level of learning hierarchy that is identified as present

(K=knowledge; S= skills; A= attitude)
	Identifies ability (or inability) to follow instructions (to do what is told) for KSA

Can compare and contrast with simple KSA to identify basic algorithms, patterns or rules
	Identifies ability (or inability) to actually comprehend the KSA
	Identifies ability (or inability) to actually apply the KSA

Accurately predicts ability to solve clinical question
	Identifies ability (or inability) to apply KSA in a differentiated fashion,  elaborating on content (able to apply KSA to abstract or novel clinical situations with specificity of case)

Demonstration of KSA in teaching or supervisory role aligns with self-assessment of KSA

	Whether (or not) the identification of strengths,  deficiencies, etc.  is sought out or occurs due to external influence
	External: 

(negative) consequence driven
	External: consequence ( external rewards driven 
	Intrinsic: rewards from learning, ease of work, comfort, satisfaction
	Intrinsic:  desire to acquire more knowledge and expertise for self-development, to better serve patients, to become the best physician possible (even when no one is looking or would notice)

	Factors influencing likelihood of identification of strengths, deficiencies, gaps, etc. (whether internal or external)
	Recognition or anticipation of consequence or threat of (negative) consequence (external)


	External prompts (pre-test, priming assignment, other external query of KSA)
	(Spontaneous or self-initiated) self-reflection or self-questioning (with or without acknowledgement of tension, uncertainty, ambiguity)
	Learner response to dissonance with self: ideal model/image leads to broader self-assessment, needs assessment or analysis of mastery/expertise 

	Degree of Correlation of identified strengths…compared to absolute or gold-standard measure
	Blissfully and unconsciously clueless of knowledge deficits
	Aware, but  unresponsive or unable to reconcile evidence of identified gaps
	Able to globally identify extreme deficiencies or strengths; lacks gradation of assessment gaps
	Able to understand strengths, deficiencies, and limits of KSA 


Item:

1.  The learner acknowledges external assessments but understanding of performance is superficial and limited to the overall grade or bottom line without understanding how this relates in a meaningful way to their specific KSA. 


e.g. During a semi-annual review a learner is unable to describe in any specific terms how he has performed when asked to do so by his mentor. In response, the mentor reviews and interprets the learner’s evaluations and then asks the learner to reflect on the discussion. The learner repeats the language used, recites the overall score/grade without interpretation of further meaning or inference.

2.  Assessment of performance is seen as being able to do or not do the task at hand without appreciation for how well it is done and whether there is a need to improve the outcome.

e.g.  The learner seeks external assessment of performance as ability “to do” or “not able to do” with little understanding of what the assessment means.  “Are these orders written correctly?”  “Did I do that correctly?”  Seeks feedback approval on whether KSA were “right” or “wrong”.  Does not seek “how?” or “why?” as part of request for feedback to assist identification of KSA.

3.  Prompts for understanding specifics of level of performance are internal and may be identified in response to uncertainty, discomfort or tension in completing clinical duties.  Evidence of this stage demonstrated by active questioning and application of knowledge in developing a rationale for care plans resident teaching of the application level of KSA in clinical setting  
   e.g.  Resident requests elaboration, clarification or expansion on patient-care related task, “Why would we use this antibiotic for this condition?”  or  “The patient has underlying condition x, does that alter therapy y for this patient?” or “I think we should order study w for this patient since sometimes this disease presents with underlying condition z.”

4.  Prompted by anticipation or contemplation of potential clinical problems, the learner self-identifies gaps in KSA through reflection that assesses current KSA v. understanding of underlying basic science or pathophysiological principles to generate new questions about limitations or mastery of KSA.  Evidence of this stage can be determined by the advanced nature and level of questioning or resource seeking.  
   e.g.  In caring for a patient with a illness not previously encountered, this practitioner says “I have experience taking care of patients with this acute illness but have never had a patient with this acute illness who also had this particular underlying condition and wonder if the chronic condition might alter his clinical course?”
5.  Prompted by a self-directed goal of improving professional self, the practitioner anticipates hypothetical clinical scenarios that build on current experience and systematically addresses identified gaps to enhance the level of KSA, 
e.g.  In caring for a patient a practitioner becomes aware of  a gap in KSA, and in response (with or without consultation from a mentor) seeks to understand more about the identified KSA gap.  A PICO-formatted question P -- Patient, I -- Intervention, C -- Comparison, O -- Outcome) is constructed, followed by a process of identification of learning needed.  

NOTE:  

[1]  This milestone overlaps with self-assessment milestones and sits within a continuum of milestones within PBLI.  

[2]  Specific other areas that overlap with the development of the questions (and answers) to “what do I know” and “what do I not know or need to know more about” that relate to the development of questioning relate to the ability to (a) find or locate the best resource; (b) appraise the information found (did it answer the question); (c) evaluate the outcome of new learning for and in practice; (d) integrate the new knowledge (and assess the effectiveness of application of that new knowledge and/or skills into practice.  These areas will be addressed in subsequent PBLI Milestones.
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