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Abstract

Developmental pediatrics is a subspecialty of pediatrics that is recognized to be
important in clinical pediatric practice. However. pediatric resident training generally
does not meet resident needs for education in this area. This document describes a
process of curriculum improvement for pediatric resident education in developmental
pediatrics.

The curriculum described is based upon identified resident needs. principles of
adult education and cognitive psychology. The development. implementation and
evaluation of the curriculum for pediatric residents at the University of Calgary are
outlined.

The results presented in this document provide support that an integrated
curriculum in developmental pediatrics that provides learning opportunities over a
longitudinal period of time is feasible and improves resident education in this area. The
success of this implementation will provide guidance to other programs seeking to

similarly improve their curricula in this discipline.
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CHAPTER ONE. INTRODUCTION

Background

cvelopmental pediatrics is a subspecialty of pediatrics that addresses prohlems
related to child development and behavior that may exist in isolation or in combination
with other congenital or acquired conditions. Approximately fifteen percent of children
have a chronic disorder that impacts their development [1].

Developmental pediatrics has evolved relatively recently as a sub-
specialty of pediatrics. In 1988. the Canadian Pediatric Society established a Section of
Developmental Pediatrics. The discipline focuses on children’s development. primarily
those children who face congenital or acquired disorders that affect their physical. motor.
cognitive. sensory and socio-emotional development. The overall goal in developmental
pediatrics is to promote and maintain the wellbeing and health of all children. especially
those who are most vulnerable. and to promote preventive strategies which minimize the
prevalence and impact of disorders of development [1].

Clinical problems in the domain of developmental pediatrics appear to be more
frequent in recent years and have been described as the “new morbidity” in pediatrics as
medical advances have significantly decreased the prevalence of serious illness and
premature death of children due to infectious diseases [2]. In the past two decades. this
clinical area has become more prominent as an area of importance for pediatricians [3-6].

However. training of pediatric residents in developmental pediatrics has not adequately

met the needs of pediatricians [6-10].
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In the United States in the 1980°s. developmental pediatric curricula were

developed to meet the recommendations of the American Academy of Pediatrics Task
Force on Pediatric Education [I1-14]. Other reports of novel curricula encompassing

topics germane to the area of developmental pediatrics have also been described [15-17].
In 1088, the Socciety for Developmental and Behavioral Pediatrics publishe
Curriculum Guide for Developmental-Behavioral Pediatrics [18].  This document
described the rationale for implementation of a curriculum in this area. the requirement of
a multidisciplinary “teaching staff”. requirements for implementation. and general
objectives for various levels of training. However. this document did not outline specific
steps in the process of curricular reform and provided only general guiding principles.
The document was well received. but prompted a request for more information regarding
content. learning objectives. references. resources and techniques for providing the
required experiences [19]. Recently. The Society for Developmental and Behavioral
Pediatrics published curricular guidelines for residency training in developmental-
behavioral pediatrics to assist programs in the United States to tulfill the requirements of
the Residency Review Committee for Pediatrics [19]. Despite these efforts to standardize
training in developmental pediatrics. many pediatricians and pediatric residents feel that
once they are in clinical practice. they are unprepared to manage patients with problems
in this area [6. 9. 10. 20-22].

In 1996. The Section of Developmental Pediatrics of the Canadian Pediatric
Society suggested residency teaching guidelines for developmental pediatrics as a part of

their proposal for accreditation to the Royal College of Physicians and Surgeons of

Canada (Canadian Guidelines) [1]. To date. there has been no translation of these or
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other objectives into a formal curriculum that would be used in a Canadian residency
training program. Ideally, such an education process would occur over the entire
residency program. Previous curricula described in the United States have taken the form
of short term, “block rotation™ structures [8, 23].

Pediatric residency training programs in North Amecrica generally follow a simifar
structure of multiple consecutive block rotations. Common rotations include inpatient
pediatrics, pediatric emergency medicine, pediatric intensive care medicine. outpatient
pediatrics. and subspecialty pediatrics (pediatric cardiology. pediatric neurology. etc.)

Prior to the implementation of this Thesis project. resident education in
developmental pediatrics at the University of Calgary was formally taught to pediatric
residents during a four-week block rotation in developmental pediatrics and psychiatry.
The rotation lacked structure and organization. There were no specific learning
objectives for the rotation and no overall plan or guide to ensure that the residents
participated in an appropriate variety of learning activities. The residents attended clinic
activities and primarily observed. Thus the residents received a variable quality and
quantity of learning experiences. Resident evaluation was difficult as the residents
worked with multiple preceptors in a short period of time; therefore the preceptors
generally only interacted with each resident on one or two occasions. Both residents and
preceptors had expressed frustration regarding the format of the rotation.

It is clearly apparent that in order for residents to learn about problems in child
development. longitudinal exposure to normal and abnormal child development must be
available. Thus educational experiences in this clinical area must extend beyond the

traditional block rotation. Effective in February 1997, the Residency Review Committee
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(RRC) of the Accreditation Council for Graduate Medical Education (US) outlined a

revised set of program requirements for residency education in pediatrics. As cited in the
Guidelines for Residency Training in Developmental-Behavioral Pediatrics [19], one of
the specific components of the RRC Requirements is the provision of “an integrated
experience that incorporates behavioral developmental issues into ambulatory and

inpatient experiences throughout the three years (of residency training)".

The Problem

Developmental pediatrics forms a significant part of pediatric practice. thus it is
essential that pediatricians develop adequate knowledge. skills and attitudes during their
residencies to allow them to competently manage clinical problems in this area. Despite
increased awareness of this subspecialty over the last two decades. in general. residency
training in developmental pediatrics is not meeting the needs of pediatricians.
Curriculum guidelines are now available to assist residency programs in improving
resident training. but results of successful implementation of these guidelines are lacking.

The typical structure of pediatric residency programs is that of a series of
individual block rotations. Traditional disciplines are relatively well suited to this
organization, but it is difficult to provide adequate clinical experience to trainees in

developmental pediatrics within this structure.



Purpose

The main purpose of this project is to develop. implement and evaluate a
curriculum in developmental pediatrics that is incorporated throughout the pediatric
residency training program.  This statement of purpose contains the following
components:

I. To review the current residency training in developmental pediatrics at the

University of Calgary

2. To compare the program at the University of Calgary with other Canadian

residency training programs

3. To develop specific educational objectives based upon existing
recommendations from the Section of Developmental Pediatrics. Canadian
Pediatric Society and the Society for Developmental and Behavioral Pediatrics
4. To develop and assess teaching methods to achieve these objectives
5. To develop a reliable and valid evaluation for pediatric residents in the area of

developmental pediatrics

6. To evaluate the process of curriculum implementation in the first year

Research Question

Can a formal curriculum in developmental pediatrics that is integrated over the
four-year residency program and provides learning opportunities over a longitudinal

period of time be successfully implemented into the existing pediatric residency program
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at the University of Calgary to improve the quality of residency training in this

discipline?



CHAPTER TWO. LITERATURE REVIEW

The focus of this project is curriculum implementation. but prior to discussion of
the implementation process. it is important to review the principles supporting the
curricular design. Throughout this document. relevant literature is cited related to the
individual steps of curriculum improvement. The development of the curriculum has
been based upon current understanding of cognitive psychology and principles ot adult
learning. Thus the purpose of this chapter is to review these as they form the theoretical
basis for the remainder of the project.

Learning is a concept that is difficult to define. Webster’s Dictionary [24] defines
learning as “the acquiring of knowledge or skills”™. However. this definition does not
seem to adequately capture the essence of the learning process. A more complete
definition is offered by MacKeracher [25] as “a process of making sense of lite’s
experiences and giving meaning to whatever “sense’ is made: using these meanings in
thinking. solving problems. making choices and decisions: and acting in ways which are
congruent with these choices and decisions as a means for obtaining feedback to confirm
or disconfirm meanings and choices™. The common definition that learning is ""a change
in behavior™ [26] simplifies this considerably. yet MacKeracher’s definition does
emphasize the use of learning to guide actions (behavior). Thus “a change in behavior”
will be used as the working definition of learning throughout this Thesis. This definition
may be criticized for limiting the concept of learning. but it is usetul as a practical

definition in that it allows determination of whether learning has occurred based on
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observation of behavior. The limitations of this definition will be discussed further in

the next section.
Curriculum may be simply defined as “a planned educational experience™ [27] or

“a set of all learning experiences™ [28]. The purpose of the educational experience is to

e ol Lo T I T -

bring about learning as rcilecte
clustered into elements of knowledge. skills and attitudes. Training activities that are
amenable to inclusion in written descriptions of curricula are almost always reflective of
content (knowledge and skills) rather than process (attitude) components [19]. However.
in developmental pediatrics. there is a strong belief that the discipline encompasses both
approaches to working with children and their families and knowledge of the subject area
[19].

As the sub-specialty of developmental pediatrics has developed. the tocus has
shifted toward the academic development of the field in both research and training
domains [1]. As stated by Dr. William Carey at the Annual Meeting of the Society for
Behavioral Pediatrics {30]. “The present situation ... is one of great unmet needs of
children in the developmental and behavioral sphere and of pediatric programs that are
doing too little to prepare the pediatricians of tomorrow to deal with them™. At the same
time. medical education in general has begun to shift toward a more humanistic
orientation focusing on how medicine should be practiced in relation to the needs that it
serves [31]. This educational and professional climate places high expectations on
training programs not only to produce competent physicians. but also to do so in a way

that reflects current understanding of principles of adult learning and cognition.



Adult Learners

This section describes different approaches to learning in general and. more
specifically. the assumptions and principles of adult learning. Different perspectives are
then described which teachers may use when applving principles of adult learning. Focus
has been placed upon the Developmental Perspective. as this is the dominant perspective

used in this Thesis project.

Approaches to Learning

Over time. several different approaches to learning have emerged based upon an
evolving understanding of learning. These include behaviorism. cognitivism. humanism
and constructivism. The working definition of learning as "a change in behavior”
proposed earlier will be examined with each approach.

The behavioristic approach is based on the premise that learning occurs primarily
through the reinforcement of desired rewards. Learning is considered to be “the objective
perception of the world as it is. unmediated by personal interpretation or distortion™ [26].
The definition of learning as a change in behavior fits well with a behavioristic approach
to learning.

The cognitivistic approach is an academic approach based on the principle that
learning occurs primarily through exposure to logically presented information [32].

Similar to the behavioristic approach. knowledge is considered to be objective. and
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learner’s behavior is expected to change based upon the cognitive assimilation of that

knowledge.

In contrast. the humanistic approach is founded on the theory that learning occurs
primarily through reflection on personal experience. This approach focuses upon the
learner as a whole person, on learning that involves bodyv. mind and spirit and cognitive.
atfective and motor components [25]. The emphasis is shifted towards the learning
process. Learning according to a humanist approach is “the construction of meaning
through experience™ [26]. Learning becomes "an interactive process of interpretation.
integration and transformation of one’s experiential world™ [26]. However. this process
is extremely difficult to define and evaluate within a curriculum. The attention is
focussed away from correct answers. achievement levels. extrinsic reward systems (such
as grades and certitications). reinforcement schedules. cognitive processes and education
technologies. In fact. “humanistic models do not work well in contexts constrained by
the prescriptive demands of occupations™ [25]! A difficult dilemma thus arises in the
area of developmental pediatrics. While on one hand. the intent is to train residents to
consider the “whole™ patient and family in a very humanistic orientation. it is extremely
difficult to design a curriculum with a similar orientation. One of the important purposes
of resident training programs is the development and assessment of competence that must
remain a high priority. As a humanistic approach is most relevant to the aftective and
social dimensions of learning [25]. it is likely that inclusion of a humanistic approach to
learning activities will result in learning in this area. Again. however. this is extremely

difficult to evaluate. but one assumes that a change in the learner’s behavior will result.
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Another approach is that of constructivism. In this view. reality is less an

objective fact and more a subjective construction by individuals and societies.
Knowledge is a construction that human beings make rather than an objective truth that

they discover [26]. This knowledge is personally constructed but socially mediated.

culture in which learning is to occur. A curriculum is embedded in culture and can not be
separated from the culture which includes other leamners. the shared knowledge of the
culture. myths. customs, taboos. history and social-political-economical milieu [28]. If
one reflects on the “culture™ of medicine. then consideration of learning from a
constructivist theory includes the “hidden curriculum™ as described by Hatferty and
Franks [33] and by Wear [34]. The hidden curriculum includes the accepted values.
beliefs and attitudes implicit in the replication of the culture of medicine. Learning by
construction implies a change in prior knowledge. where change can mean replacement.
addition or moditication ot extant knowledge [28]. The construction of knowledge takes
place in the context of the learner’s evolving assumptions about knowledge itself and the
learner’s role in creating it [35]. While a change in knowledge may result in a change in
behavior. again. this is an assumption. If learners are constrained by cultural norms or
taboos. a change in knowledge may not be reflected in a change in behavior. Conversely.
change in behavior may not be reflective of a change in the learner’s knowledge or
attitude. but of external cultural expectations.

Traditionally. medical education has followed a cognitivistic approach. However.
it is also clear that difterent approaches are more appropriate for different learning tasks

{32]. In the development of the curriculum described in this document. components of
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each of the approaches described above have been included. This allows the strongest
features of each to be exploited without restrictions imposed by the limitations inherent in
each approach. For example. the learning objectives and written evaluation follow

primarily behavioral and cognitive approaches as these apply best to the development of

inherent in a humanistic approach as this best retlects the curricular goals of
developmental pediatrics. The constructivist approach applies widely throughout the
Thesis as many of the constraints encountered are due to the “culture of medicine™.

In part. confusion regarding the most appropriate approach to apply can be
clarified by considering different components of learning. MacKeracher [25] describes
five components: (1) cognitive or mental. (2) social or relational. (3) affective or
emotional. (4) motor or physical. and (3) spiritual or transpersonal. For example.
behavioral theory applies best to the first and fourth. and humanism theory applies best to
the third. In fact. one of the difficulties when applying theories of learing to different
settings is accounting for the application of the theory to all the different components of

learning.

Assumptions and Principles of Adult Learning

When considering adult learners. several key assumptions are generally accepted.
Adults tend to be intrinsically motivated based on their experiences and often use their
experience as a rich resource for learning. thus the core methodology of adult education

is the analysis of experience. Adults may be self-directing, thus the role of the teacher is
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to engage in a process of mutual inquiry with the learner. Individual differences

among people increase with age. thus adult education must make optimal provision for
differences in style, time, place and pace of learning [36].

The distinction of andragogy and pedagogy is an Interesting debate.

adult learners to be self-directing. Adults bring important experience to the educational
activity and require intrinsic motivation to learn as opposed to children who have
relatively little experience and are externally motivated [37]. However. it is also apparent
that adults may require assistance in making the transition from dependent to independent
learners. In fact. pedagogy-andragogy represents a continuum ranging from teacher-
directed to student-directed learning and both approaches may be appropriate with
children and adults depending on the situation.

The generalizations regarding differences between adult and child learners may or
may not hold true for an individual learner. For example. many adults are primarily
externally motivated and children may have significant experiences that are relevant to

their learning. In fact. as noted in Knowles™ book. The Adult Learner: A Neglected

Species. Lindeman's conceptualization of adult learning did not include a dichotomy of
adult versus youth education. but rather adult versus “conventional™ education, thus
implying that youth might learn better too. when their needs and interests. life situations.
experience. self-concepts. and individual differences are taken into account [36].

In pediatrics. the concept of "developmental milestones™ is used to describe
changes in children’s abilities as they mature. A similar concept is relevant to learning.

Learners may progress through a series of stages beginning with a dependent, externally
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motivated state and finishing with an independent. self-directed. internally motivated

state. In fact. learners may move back and forth between these states depending on the
context of learning and their experiences [26].

Knowles refers to an "andragogical process design™ which includes seven

(2) invelving learners in mutual planning, (3) invelving
participants in diagnosing their own needs for learning. (4) involving learners in
formulating their learning objectives. (5) involving learners in designing learning plans.
(6) helping learners carry out their learning plans. and (7) involving learners in evaluating
their learning (Knowles. 1984, in [38]). The emphasis is clearly placed upon active
involvement of the learners at all stages and creation of an environment where this
learner involvement is facilitated. Focus on these principles for process design provides a
useful starting point when considering curriculum reform.

Active involvement in learning activities encourages students to actively link new
information to what has been previously learned. In addition. attempts must be made to
provide opportunities for learning in the context in which it will be most useful. thus
matching the learning and application environments [39].

While some of the concepts in andragogy are new to the field of medicine, the
related concept of self-directed learning has been present for some time. Spencer and
Jordan [40] describe how the principles of adult learning are consistent with the key

features of self-directed learning in medicine.



Perspectives for Application of Principles

There are several different perspectives that may be applied in teaching adult
learners. Pratt and associates describe a useful classification of these perspectives that

he Transmission Perspective focussing on etfective deliverv of content, The

T

Apprenticeship Perspective focussing on modeling ways of being. The Developmental
Perspective focussing on cultivating ways of thinking. The Nurturing Perspective
focussing on facilitating selt-efficacy. and the Social Reform Perspective focussing on
seeking a better society [41]. Each of these perspectives does have relevance to medical
education.

The Transmission Perspective is that a teacher’s primary goal is to effectively
transmit the content to the learners. Teachers are expected to be experts in the field of
study [41]. This style is common within undergraduate medical schools.

The Apprenticeship Perspective is that the teacher and the content are inseparable
and are expected to embody the knowledge and values of their community of practice.
This view of teaching is fundamentally committed to locating teaching and learning
within authentic contexts with a gradation of responsibility [41]. This style is almost
exclusively used during post-graduate medical training (residency).

The Developmental Perspective is also prevalent in medical teaching. This
perspective is more “learner centered” than the previous two perspectives.  Prior
knowledge forms the basis of each learner’s approach to new content. and learning is the
process of considering new knowledge. skills and attitudes with existing cognitive

structures and revising or replacing those structures [41]. Teachers with this perspective
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work to help learners think and problem solve in ways that resemble the performance

of experts.

The Nurturing Perspective has not been widely applied to medicine. This view is
based on the belief that learning is most affected by a learner’s self-concept and self-
efficacy [41]. This may have value in medical educ
limitations in physician learning, but typically. either Transmission or Apprenticeship
Perspectives are followed.

The Social Reform Perspective has an explicit ideal or set of principles linked to a
vision of a better society [41]. This has some application. particularly in the fields of
community medicine and medical ethics. but again. traditionally this viewpoint has not
been prominent in medical teaching.

In this Thesis project. no one perspective is followed to the exclusion of others.
but the aim is to develop a “learner-centered” curriculum. The structure of the learning
activities throughout the training program provides multiple opportunities for learners to
build on previous experience. The dominant perspective is thus the Developmental
Perspective with its goal to help the learners think and problem solve like expert
physicians. The conceptual understanding of medical knowledge is complex and will be
discussed in the next section.

Arseneau and Rodenberg [42] describe seven principles of cognitive learning
from the Developmental Perspective.

1. Prior knowledge is key to learning.

2. Prior knowledge must be activated.



-

3. Learners must be actively involved in constructing personal meaning (i.e.
understanding) — the links are more important than the elements.

4. Making more. and stronger. links requires time.

wn

. Context provides important cues for storing and retrieving information

(N

A Intrinsic motivation is associated with deep approaches to learning.
B. Extrinsic motivation and anxiety are associated with surface approaches to
learning.
7. Teaching should be geared toward making the teacher increasingly
unnecessary: that means. the development of learner autonomy as well as the
intellect.
[n summary. principles of adult learning are based upon several key assumptions.
These assumptions lead to a specific series of steps referred to as the andragogical
process design. These steps are directly applicable to design of curricula for adult
learners. Several different perspectives may guide the application of principles ot adult
learning to learning activities. Each perspective has merits that are appropriate in
medical education but the dominant perspective followed in this Thesis project is the

Developmental Perspective.

Cognitive Psvchology

Cognitive psychology is an empirical research science that has as its primary goal
the understanding of the processes that underlie the workings of the human mind [43].

As the purpose of curriculum development and improvement is to assist students to learn.
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it is critical to consider the cognitive process that underlies learning. A comprehensive

discussion of cognitive psychology is bevond the scope of this Thesis. however. an
overview of the concepts that are relevant to the design of the curriculum is presented
with emphasis on the organization of medical knowledge in memory and the facilitation
of memory retrieval,

There have been multiple influences that have refined the field of cognitive
psychology leading to the contemporary era. One of the most basic assumptions in the
field of cognitive psychology that has guided its evolution is that knowledge is organized
into cognitive models [44].  The organization of medical knowledge in memory is a
critical element in the development of expertise [45]. The ultimate goal of medical
training is to develop medical experts. Curricula should be designed to assist trainees to
become experts. thus a discussion of current understanding of the organization ot medical
knowledge in memory is presented in the tollowing section.

Cognition refers to all processes by which sensory input is transtormed. reduced.
elaborated. stored. recovered and used (Neisser. 1967. in [43]). Tolman introduced the
notion of an internal representation of the world or “cognitive map™ in 1948. Cognitive
psychologists have continued to work to refine understanding of the process ot cognition.
This process can be conceptualized as a generic information processing model such as
described by Payne and Wenger [43]. An example of such a generic model is provided in
Figure 1. While each of these steps is critical to the process of cognition. the processing

and memory steps are of greatest importance in planning curricula.



Figure 1. Generic Information Processing Model
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Medical Knowledge in Memory

The understanding of the organization of medical knowledge in memory has
rapidly evolved over recent years. In the 1970’s. the Hypothetical-deductive model was
proposed to explain physicians’ problem solving and diagnostic strategies.
Unfortunately. this model proved inadequate in differentiating excellent from weaker
diagnosticians. thus the emphasis in research then shifted to the organization and
availability of medical knowledge stored in the clinician’s memory [46]. Several models
have been proposed including prototype models. exemplar models and connectionist
models [43]. None of these are completely satisfactory in explaining storage of complex
medical knowledge. but they are worthy of mention as each has some relevance to
learning in medicine.

First. prototype models assume that information is stored in a categorical format

where similar items are grouped together in categories. The basis of prototype theories is
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that an abstraction process is used to construct a common memory trace of two or more

experienced episodes. or. translated to medicine. of two or more patients seen with the
same disease [45]. Thus. the only information retained is the summary representation of
the category. similar to an average or central tendency ot the category [43]. The classical

eries of fteatures that are

view of a concept or category of knowledge is that of 2

L

individually necessary and jointly sufficient to define the category [45]. For example. in
medicine. a disease could be definitively diagnosed on the basis of a conjunction of signs.
symptoms and tindings. which all have to be present in a particular patient for the
diagnosis to be applicable. Another term for prototype models is “pattern recognition
strategies™. There is obvious application of this theory to medical practice in that there
are well-recognized “classic cases” or “typical features™ of specitic diseases. However.
there are also common atypical presentations that must be explained.

In the early 1980’s. Bordage and Zacks [47] presented evidence that medical
knowledge is not structured in simple categories with key defining criteria. but rather the
knowledge is structured around a prototype example which captures the meaning of the
category.

An extension of the prototype models is exemplar models that apply a similar
concept to particular episodes of encounter with a stimulus. Applied to medical practice.
this type of model assumes that there is an instance-based framework that is used by the
physician as memories of previously encountered patients are stored and used to diagnose
new cases [45]. Unfortunately. the best application of this model is to rare and peculiar

cases that are encountered infrequently in medical practice.
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Connectionist models provide a completely different approach to memory
storage. They assume that there are separate units or nodes linked in a hierarchical
network with connections between the nodes. This approach can be transferred directly
to the medical domain as disease knowledge can be represented by a series of biomedical
and clinical concepts separated hv links. As opposed to the other models. semantic
networks do describe diagnostic reasoning rather than a simple “yes-no™ prototype or
instance-based response [43]. In 1991, Schmidt. Norman and Boschuizen described the
concept of “illness scripts™ used by experienced physicians to organize clinical
knowledge [44]. This concept was based upon the understanding that organization of
medical knowledge otten involves the use of causal “propositional networks”. These
networks are a model consisting of a set of nodes of information connected by links
representing the relations between the nodes [44]. As the knowledge is repeatedly
applied to patient problems. the organization is refined and the networks are modified to
illness scripts. If this model is representative of medical reasoning. then it has important
implications for curricular planning as it is important to match a given problem with
similar ones encountered previously. Thus the sequence of problems arguably becomes
as important as the nature of the problems.

Bordage and Lemieux [46] discuss semantic structures underlying diagnostic
thinking of physicians. Semantic memory information is information with general
meaning that is not specific to any particular event. as opposed to episodic memory
information that is specific to a particular event [43]. The semantic axes proposed by
Bordage and Lemieux consist of abstract oppositional relationships used to compare and

contrast diagnoses. Other versions of semantic networks have also been proposed
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(reviewed in Custers. Regehr and Norman, 1996 [45]). The core aspect of these

networks is the notion of activation of various nodes in the network. and the activation
selectively spreading through the network by virtue of the links [45].

Custers. Regehr and Norman [45] point out that the various models of knowledge
representation are useful for different diagnostic domains. For example. instance-based
representations may be predominant in certain domains of medicine. such as dermatology
and radiology. where holistic processing of visual stimuli dominates: while semantic
networks may play a larger role in endocrinology and nephrology. where complex causal
relationships among quantitative data sets are vital to understanding and diagnosis.
Disease schemas or illness scripts may be most usetul for cases in which knowledge of
patient background is important. while low-variance. high-frequency diseases may be
represented as prototypes.

One of the difficulties with these models is the finding that problem solving
requires content specificity. In other words. the biomedical knowledge can not be
separated from the problem solving process. as the performance in a problem solving
exercise is highly dependent on the availability of knowledge relevant to a specitic
problem [44]. In fact. this finding has placed the utility of Problem-Based Learning in
question. as there does not seem to be broad generalization of problem solving skills.
However. Eva. Neville and Norman [48] question whether it is in fact content specificity
limiting the generalizability from one problem to the next. Analogous transfer is the
recognition that the general principles in one context are useful in a second. conceptually
similar domain. Perhaps it is the lack of ability to recognize this applicability that limits

the generalization of problem solving skills. Either way. it is important to recognize that
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problem solving skills do not readily transfer between problems. as this has profound

implications for curriculum planning. This is consistent with the principles of learning
from a Developmental Perspective described in the previous section. particularly that the
context provides important cues for storing and retrieving of information. Thus the next

logical question to address is how knowledge is stored in and retrieved from memory.

Memory and Retrieval of Knowledge

The specifics of how information is stored in memory are not known. but research
regarding memory function may be directly applied to curriculum development. It is
generally accepted that there are three basic components to memory: encoding. retention
and retrieval. There are several models of memory. but the Modal Model of Memory
based on the Atkinson-Shiffrin model provides a general representation of different
components of memory (Figure 2). There is potential loss or decay of information at
several levels of memory. thus it is critical to provide opportunity within a curriculum for
repeated exposure to information and for practice of retrieval and rehearsal steps.
Increased retrieval from memory is facilitated by increasing the time allotted to the item
or task and by increasing the level of processing of the information [43]. In order to
enhance acquisition. retention and use of knowledge. the learning of new knowledge
should also occur in the context of its future application [49]. This is critically important.
as “forgetting” information is likely due to an inability to access or retrieve information.
rather than a decay in the information trace in memory [50]. In addition. the effect of

practice on memory is highly specific. The more often a particular piece of information



Figure 2. Modal Model of Memory
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is retrieved from long term memory. the easier it becomes to retrieve that particular piece

of information again [50]. The activation of prior knowledge also facilitates the

subsequent processing of new information [49].

applied throughout the curriculum.

These features of memory will be

Regardless of the model used to explain the structure of information stored in

memory. there are three principles that help to explain the storage of complex

information in memory. The first is the Mnemonic Encoding Principle. This principle

assumes that a high level of memory performance relies on the use of existing

knowledge. In particular. existing knowledge is used to organize the items that need to

be remembered and make them more meaningful at encoding [43].

that of the Structured Retrieval Principle.

Another concept is

This principle states that experts develop

abstract and reusable organizational structures in memory that are derived from the

mnemonic encoding system.

In other words. experts develop ways of organizing the

material they need to remember, and these organizational strategies do not depend on the
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specific items with which they are working [43]. The findings of Norman et al. [51}

are consistent with this principle. In their study. increased expertise was associated with
increased clustering of individual data into meaningful relationships and more extensive
use of causal explanations. The third concept is the Speed-up Principle. This describes
the fact that both encoding and retrieval processes hecome faster with practice [43]. Tt is
not known whether assisting students with the storage of information in memory will
decrease this period of time. There is evidence to indicate that experts’ schemes are
distinctive and the development of expertise is assisted by early practice of logical
approaches [52]. Regehr and Norman [50] state that educational strategies to enhance
memory should be directed at three goals - to enhance meaning. to reduce dependence on
context and to provide repeated practice in retrieving information. Meaning is enhanced
to the extent that relevant prior knowledge can be activated.

The models seeking to explain the organization of medical knowledge in memory
have all sought to describe the differences between novices and experts. vet residents
represent an intermediate stage of expertise - they are novice in some areas and expert in
others. In addition. no information is available on which model is most appropriate to
apply to developmental pediatrics. or in fact. to pediatric training in general. Thus. rather
than choosing one model to draw upon during the process of curriculum development
described in this document. principles have been selected from the above discussion and
incorporated throughout. Further research is required to examine memory structure.
learning strategies and cognitive models in intermediate trainees such as pediatric
residents to provide a more precise understanding of the appropriate application of these

models and concepts to residency training.



Summarv and Application of Principles

The curriculum plan described in this document has been based upon principles of
adult education and theory of cognitive psychology. While some of these concepts may
have previously heen incorporated into residency training. it is important to make them

explicit. These key concepts are summarized in Table | and discussed below.

Table 1. Key Concepts of Cognitive Psychology and Principles of Adult Education

Key Concepts i Implications for Curriculum
1 Development

Residents have diverse previous
. experiences, interests and learning styles

-apply andragogical process design
-allow residents to build on previous
experiences

-provide muitiple different learning
activities

-encourage self-direction to explore
_ personal interests

~ Adults may require assistance to progress

-adopt Developmental Perspective as

" from dependent to independent learners dominant philosophy

Retrieval from memory is optimal if the -provide learning activities that mimic T
| learning context matches the application future pediatric practice ]
. context '
- Active learning is superior to passive -engage the learners in active learning ,
| learning activities !

-seek input from the learners at all stages of’
curriculum development

|
i
|

. Content specificity may interfere with the | -provide residents with exposure to a wide

. transfer of knowledge from one problem range of clinical problems

. solving setting to another

- Retrieval of information from memory -provide repetition through related learning |
| improves with practice activities

| -provide formative evaluations throughout
| curriculum
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Residents are adult learners and thus have diverse previous experiences.

learning styles and interests that will impact on their learning. Employing a philosophy
based on the Developmental Perspective allows residents to build upon their previous
experiences. In order to maximize recall and transfer of knowledge and skills. it is
asgential to match the learning activities closelv to the context of tuture application.

Learners must be engaged in the process of curriculum development and active
learner input has been incorporated throughout this project. beginning with the needs
assessment described in Chapter Four and continuing during the implementation and
evaluation processes. Learning activities have been structured to allow residents to build
upon previous knowledge drawn from experiences both within and outside of the formal
curriculum. The requirement that learning activities closely match the context of future
application has been difficult for residency programs in many disciplines. Frequently.
there is a significant ditference between primarily hospital-based training programs. and
primarily community-based clinical practice [53]. However. the learning activities within
this curriculum have been designed to minimize this difference within the constraints of
the structure of the training program.

As mentioned previously. no one cognitive model is completely satisfactory to
apply to the discipline of developmental pediatrics. To a large degree this is due to a
paucity of research specific to training and expertise in this field. However. it is clear
that the important issue of content specificity related to problem solving must be
addressed in any medical training program. In addition to providing the knowledge
specific to a wide range of clinical problems. trainees must be assisted in learning to

apply the knowledge to the myriad of clinical problems that may be encountered.
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Whether the limiting factor is truly content specificity or perhaps analogous transfer. it

is clear that training limited in scope is unlikely to meet trainee needs. Thus a
comprehensive set of educational experiences must be provided to maximize resident

training.

curriculum. New information is best incorporated into memory when it has meaning
relating to previous memories. thus providing opportunities for trainees to build upon
their previous experiences is critical. In situations where the trainees have limited
relevant previous experiences. it is essential to provide such experiences and to form
logical connections between sequential learning activities. Increased opportunities for
practice of retrieval from memory do improve subsequent retrieval from memory. thus it
is important to incorporate time and opportunity for this activity. In addition. repetition is
known to aid memory. as is the provision of multiple related learning activities, thus
these have been incorporated throughout the curriculum.

One of the most significant factors limiting the quality of resident education is
time. Medical trainees have multiple demands on their time and must acquire vast
quantities of information and skills extremely rapidly. As the volume of medical
knowledge grows. this problem becomes more significant despite greater recognition of
sound educational principles in medicine. [t is critical to incorporate time for reflection
on past learning and experiences into a curricular plan. vet often this is considered
“wasted time”. In the context of developmental pediatric training. reflection is
particularly important. as otten trainees will encounter clinical problems with which they

have not had previous experience. Many clinical situations encompass difficult ethical
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and attitudinal issues. thus reflection on personal attitudes and values is essential. In

the curriculum plan. opportunities for reflection have been included where possible. but
the problem of limited time remains an important constraining factor when attempting to

incorporate sound principles of education.
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CHAPTER THREE. MODEL OF CURRICULUM IMPROVEMENT

The process of curriculum development and implementation requires that a series
of planning. implementation and evaluation steps be completed in a logical order. A
madel of curriculum improvement has heen used to guide this project as “a better
program usually results when planners use a mode! of program planning as a guide.”
[54]. While there is extensive literature discussing curricular development from an
educational perspective. there is relatively little available pertaining specifically to
medical education. Fisher and Levine [29] describe theoretical and practical
considerations for curricular planning in professional schools. but their recommendations
are best suited to undergraduate medical curricula.

Similarly, the University of Calgary Undergraduate Curriculum Redesign Team
has compiled a framework and process for curriculum redesign for undergraduate
programs at the University of Calgary [55]. While the recommendations are better suited
to larger. undergraduate programs. several of the principles outlined in the document are
directly applicable to this Thesis project. In particular, curriculum change is described as
including the creation of opportunities for students to synthesize information across
courses and disciplines. In developmental pediatrics. it is essential to consider clinical
problems in various settings and over extended periods of time in the residency program.
As described in the Canadian Guidelines [1]. one of the key components to training in
developmental pediatrics is the incorporation of a multidisciplinary approach. Thus
curriculum development must provide opportunities for learning that extend beyond the

traditional block rotation. In order to enhance student development. several factors are
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important in the learning environment including an increased variety of instructional

styles and modes, increased student participation, learning oriented evaluations. and an
opportunity to develop autonomy and purpose [55]. These qualities have been
incorporated throughout the curricular plan described in this Thesis.

One of the recommendations of the Ulniversitv of Calgarv [Uindergraduate
Curriculum Redesign Team is for the development of an explicit course syllabus that
specifies the purpose. objectives, outcomes. and evaluation of the program [55]. In
developing the curriculum described in this Thesis. the inclusion of a course syllabus was
felt to be crucial to the success of the improvement process.

Stone and Qualters [56] discuss implementation of outcome assessment in
medical education. Two main models of outcome assessment are described. “institution-
centered” and “student-centered”. The student-centered model is course-based and
focuses on the individual student’s mastery of the learning objectives. A modification of
this model is used for evaluation of the curriculum in this Thesis. This model was chosen
because the formative. continuous measurements afforded by the course-based model
allows the curriculum to create necessary changes quickly and thus allows faculty to be
self-regulating and flexible in meeting the students’ needs [56]. [nherent in the principles
of this model are three key concepts which have been important in structuring the
evaluation plan for the curriculum improvement process described in this Thesis. First.
student assessment must measure learning over time and in multiple domains. Second.

assessment must attend not only to learning outcomes, but also to the educational

experiences designed to achieve the outcomes. Third, assessment is an ongoing process.
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In fact. the process of curriculum evaluation is best considered as part of a continuous

loop of curriculum improvement.
The steps of curriculum development followed in this Thesis project are described

by Kern et al [27]. These are (1) Problem Identification and General Needs Assessment.

I
o
e
o~
£
i)

{2) Needs Assessmen
(4) Development of Educational Strategies. (5) Implementation. and (6) Evaluation and
Feedback. Similarly. Harden [57] proposes a series ot questions to ask when planning a
curriculum. Table 2 demonstrates the relationship between Kern's steps and Harden's
questions.

As Kern's steps may be applied directly to curriculum improvement in residency
training. this overall strategy has been utilized in the creation of this Thesis. Step 1 has
been discussed in Chapter One. Step 2 is described in Chapter Four. and Steps 3 and 4 are
included in Chapter Six. The main focus of this Thesis will be on Steps 5 and 6. These

components are discussed in Chapters Eight. Nine and Ten.
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Table 2. Steps in Planning a Curriculum

| Kern’s Steps [27]

Harden’s Questions [57]

Problem Identification and General

1. What are the needs in relation to the

.
l Needs Assessment
5

. Needs Assessment of Targeted Learners
|

f—

product of the training program?

' 3. Goals and Objectives

|

to

. What are the aims and objectives?

4. Educational Strategies

3. What content should be included?

4. How should the content be organized?

5. What educational strategies should be
adopted?

6. What teaching methods should be used?

i 5. Implementation

8. How should details of the curriculum be
. communicated?

9. What educational environment or
climate should be fostered?

10. How should the process be managed”?

| 6. Evaluation and Feedback

. 7. How should assessment be carried out?
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CHAPTER FOUR. NEEDS ASSESSMENT!

Purpose

The keyv stakeholders in this proiect of curriculum improvement are the pediatric
residents and the pediatricians. As the needs of the targeted learners (pediatric residents)
and teachers (pediatricians) may be ditferent from the needs of learners and medical
institutions in general. it was essential to seek input from these groups [27]. A survey of
residents and pediatricians in Calgary was theretore conducted. This needs assessment
had three main objectives:

1. To elicit teedback regarding the teaching of developmental pediatrics at the

University ot Calgary prior to the initiation of curriculum revision

2. To compare the perceived importance of developmental pediatrics between

residents and practicing pediatricians

3. To identify areas in need of curriculum development

Methodology

Questionnaire Development

A written questionnaire was developed with items designed to address the

perceived importance of training in developmental pediatrics. the perceived quality of

' Data in this chapter has been published in the Annals of the Royal College [58].
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training. the degree of physicians’ confidence in developmental pediatrics. and the

perspectives of the residents and the pediatricians on the value of various educational
experiences. The format included open-ended items. forced-choice items, and five-point
rating scales. Two versions of the questionnaire were prepared: one for residents and one
tor pediatricians.  Specific questions relevant to each group were included to gather
information trom the trainee pediatrician’s and the practicing pediatrician’s perspectives.
Parallel questions relevant to both groups were included in both versions. These items
were used to draw comparisons between the groups. [tems were included in the resident
questionnaire regarding the formal clinical rotation and other training in developmental
pediatrics. Copies of the questionnaires are included in Appendix 1.

The questionnaires were reviewed by two members of the Division of
Developmental Pediatrics at the University of Calgary and by two administrative statf
members. Five physicians participated in a pilot test to ensure that the questions were
clear. These physicians were not part of the target population for the survey.

The proposal was reviewed by the Child Health Research Committee and the

Conjoint Health Research Ethics Board. The University of Calgary.

Questionnaire Administration

Questionnaires were sent to all 29 pediatric residents and 74 pediatricians at the
University of Calgary in the fall of 1998. Respondents were assured of confidentiality.
Reminders were sent at one, three and seven weeks after initial mailing following the

methods described by Dillman [59].



Data Analysis

Respondents were divided into three groups. pediatric residents. general
pediatricians. and subspecialist pediatricians for the statistical analysis. The comparison
was performed using a multiple analysis of variance (MANOVA) for the items with
numerical results on five-point rating scales. A p-value of less than 0.05 was considered
statistically significant. Multiple comparison analysis was completed using Schefte’s
method. As a tfew questionnaires were incomplete. the analysis was done in two ways:
including the incomplete questionnaires but replacing the missing data with group means
for the questions, and removing the incomplete questionnaires from the analysis. The
items relating to the formal clinical rotation in developmental pediatrics were analyzed
only for those residents who had completed the rotation at the time of the survey. All

other items were analvzed for the whole group.

Resulits

Surveys were returned by 19 residents (66 percent) and 55 pediatricians (74
percent). As the responses of the general pediatricians and the subspecialist pediatricians
did not differ significantly, they are discussed as a single group (the pediatricians). Half
of the pediatricians who responded to the survey had completed their residency training
at the University of Calgary, and one third had completed training within the last five
vears. No difference in their responses was detected when they were stratified by

location or timing of residency training.
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On the five-point scale. the pediatricians assigned a mean rating of 2.5 for an

overall assessment of their education in developmental pediatrics during residency
training. The pediatric residents assigned a mean rating of 2.2 for an overall assessment
of their education in developmental pediatrics to date. Among the pediatricians, 20 (36
nercent) reported that most or all of their knowledge in developmental pediatrics was
acquired after residency training. All of the general pediatricians indicated that they
spent at least some clinical time assessing or managing patients with developmental
disorders. Of the general pediatricians, 30 percent reported that they spent at least 25
percent of their time dealing with these problems.

Nine parallel items were presented with five-point rating scales and could be
compared using the MANOVA technique (Table 3). The pediatrician and resident
groups were found to differ on four of the nine items. The results were the same using
the two methods selected to deal with missing data.

Both the pediatricians and the residents believe that developmental pediatrics is
an important area. but the residents assigned a lower priority for education in this area
than did the pediatricians. However. the residents’ priority for education in this area
increases with increased level of training. Both residents and pediatricians indicated a
need for improved residency training in developmental pediatrics. The residents’ self-
rating of their assessment, diagnosis and treatment abilities was generally poor.
Residents. however, have high expectations for their abilities at the end of their training.
The pediatricians” recollection of their assessment. diagnosis and treatment abilities at the

end of residency is significantly lower than the residents’ expectations.



Table 3. Mean Scores by Group on Parallel Items

Question

General
Pediatricians’
Responses

Sub-specialist
Pediatricians’
Responses

Pediatric
Residents’
Responses

' What is your assessment of

the importance of DP** for
Dadiatric Residents?

TRR I I SR T VR R N S P

4.7

4.3

4.3

What is your assessment of’
the importance of DP for
General Pediatricians?

4.8

4.6

4.6

How would vou prioritize
education in the area ot DP

. compared with other areas of
Pediatrics?

4.0

| <0.0001

At the end of your residency.
how competent do you expect
to be/do vou feel you were at
assessing a child for normal
development?

44

4.8

- At the end of vour residency.
how competent do you expect
to be/do vou feel you were at
assessing a child for abnormal
| development?

|

4.4

<0.001

- At the end of your residency.

| how competent do you expect
to be/do you feel you were at

treating a child with abnormal
development?

<0.0001

i How would vou rate your
ability/the pediatric residents’
ability to assess a child for
normal development?

(U5 )
N

(9%
(9%}

NS

How would you rate your
ability/the pediatric residents’
ability to assess a child for

| abnormal development?

NS

How would you rate your
ability/the pediatric residents’
ability to treat a child with
abnormal development?

2.6

2.4

1.9

<0.01

"All responses on 5-point rating scale (1=lowest. 5=highest)
** DP = Developmental Pediatrics



Of the eight residents who had completed their four-week block rotation in
developmental pediatrics and psychiatry at the time of the survey. only one felt that the
rotation had provided adequate clinical exposure. Residents who had completed the
rotation. however. gave it a mean overall rating of 3.5. Table 4 lists the ten most frequent
responses 1o the open-ended question. “What do vou think are the most important areas in
developmental pediatrics that should be focused on during residency training?” The
pediatricians indicated that the most important problems that are encountered in practice
are (in decreasing order of frequency) attention deficit hyperactivity disorder. global
developmental delay. behavioral problems. learning disorders. and school difficulties.
The pediatricians indicated a wide variety of clinical problems that they had encountered
in practice and did not have adequate knowledge or skills to manage. The most frequent
clinical problems are (in decreasing order of frequency) autism/pervasive developmental
disorder. learning disabilities. severe and complex behavioral problems. attention deficit
hyperactivity disorder. and sleep problems.

Among the pediatricians, 38 (69 percent) thought that a pediatrician should
receive most of his or her education in developmental pediatrics throughout the residency
instead of in one specific year of training. A similar response was obtained from 12 (63
percent) of the residents. Most respondents indicated that they felt a variety of
educational experiences would be valuable. These could include a formal clinical
rotation in developmental pediatrics. other subspecialty and general pediatric rotations.
formal rounds. self-directed learning, and community experiences. Also. most

respondents indicated that a variety of professionals should be involved in teaching



residents. These could include general and subspecialty pediatricians. multidisciplinary

professionals, residents or fellows in pediatrics, parents. and patients.

Table 4. Important Areas to Focus upon During Residency Training
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Pediatrician Responses

Resident Responses

1. Assessment of Child Development

1. Normal Development

19

. Normal Development

19

. Community Resources & Services

' 3. Attention Deficit Hyperactivity
Disorder

(V%)

. Diagnosis of Developmental Delay

4. Community Resources & Services

4. Management of Developmental
Disorders

W

. Diagnosis ot Developmental Delay

5. Assessment of Child Development

' 6. Learning Disabilities

i

. 6. Attention Deficit Hyperactivity
Disorder

| 7. Management of Developmental
. Disorders

7. Indications for Referral
|

. 8. Management of Behavioral Problems

8. Mental Illness

. 9. Indications for Referral

. 9. Common Developmental Disorders

- 10. Autistic Spectrum Disorders

L

10. Other

Both groups identified several ways to improve the quality of residency training

in developmental pediatrics. The most common issues were the need to increase the time

allotted to training and the need to improve the organization of the formal rotation.

Suggestions regarding the structure of residency training focused on the addition of
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opportunities to follow patients over extended periods and the use of other rotations to

develop learning opportunities for relevant problems.

Interpretation

Both residents and pediatricians in Calgary indicated a need for improved
residency training in developmental pediatrics. Their perceptions of residency training
were consistent with those indicated in surveys done in Chicago. lllinois [21], Cincinnati.
Ohio [10]. and Australia {9].

The need for improvement is emphasized by the finding that pediatric residents’
end-of-training competency expectations in developmental pediatrics have not been met
by most practicing pediatricians. No significant differences were detected between the
responses of pediatricians trained in Calgary and those trained elsewhere. This indicates
that the experience of residents training at the University of Calgary is typical. although
perhaps not ideal. No significant differences were detected between the responses of
recent graduates and those who had graduated more than five years previously. In view
of the increasing recognition of developmental pediatrics as an important subspecialty.
recent graduates would be expected to have had more opportunity for training in this
area. and thus a greater perceived competency at the end of their residencies.

The finding of little difference in pediatricians’ assessment of their residency
training suggests that the problems at the University of Calgary are common to many
programs. It also indicates that although the discipline is developing as a subspecialty.

the training programs may be lagging behind.
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Feedback regarding the block rotation in developmental pediatrics indicates that

while the residents rate their rotation in developmental pediatrics highly. they also
indicate that the clinical skills acquired during their rotation are inadequate. This is
supported by most respondents. who suggest that increasing the time allotted to residency
training in developmental pediatrics is important.

Both pediatricians and residents believe developmental pediatrics is important.
but the residents assigned a lower priority to training in this area. The differences in
priority and the finding that the residents’ expectations were not met by most of the
pediatricians may speak to the larger issue of residency training structure and the ability
of programs to adequately prepare residents for clinical practice. Recently. programs
have become increasingly aware of the difference between mainly hospital-based
residency programs and primarily community-based pediatric practice [53]. The
residents may have an inaccurate perception of what their future clinical practice will be
like and thus develop unrealistic expectations.

The respondents identified the full scope of developmental pediatric problems that
are important for training and clinical practice. The diverse suggestions for content to be
included in residency training indicate a need for general training in this area. No
specific areas of deficiency were identified. Most suggestions for content involved a
general category of problems such as “school failure™ or “developmental delay™. This
suggests that efforts for curriculum change should concentrate on developing residents’
skills and experience in managing common clinical problems to establish a base of skill

from which to explore unusual diagnoses.



Limitations

The information obtained in this survey is limited by the nature of the
questionnaire. Surveys depend on self-reporting. which is subject to recall bias and
memorv eftfect. Also. several items were presented with global rating scales. Such scales
may have inadequate sensitivity to detect small ditferences between groups. and thus the
finding of no difference between pediatrician groups stratified by location and year of
training may be partly explained by the format.

The survey also asked respondents to rate their competence in developmental
pediatrics. However. the validity of self-assessment of physician performance is known
to be limited [60. 61]. Therefore. confirmation of the residents™ self-report will be
important during the evaluation component of the curricular improvement process.

The response rate in this survey was 72 percent overall. but the residents’
response rate was lower than that of the pediatricians. More than 50 percent of the
residents in each vear. however. returned the survey. thus responses were obtained at
each level of training. This represents the majority of pediatricians and residents in the
target group. however. any sampling of less than 100 percent limits the generalizability of

survey results.
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CHAPTER FIVE. DEVELOPMENTAL PEDIATRIC TRAINING

AT OTHER CANADIAN UNIVERSITIES

Purpose

This project describes the process of curriculum development at a single
university, yet it is anticipated that the results could be generalized to other Canadian
programs. Based on the information obtained in the needs assessment survey described
in Chapter Four. pediatricians recall similar problems in their residency training in
developmental pediatrics regardless of their training site. The Canadian Guidelines [1]
mentioned in the introduction are intended to apply to all pediatric residency training
programs in Canada. thus it is anticipated that other sites would require similar updates of
their curricula. During the preparation for the Roval College Accreditation of the sub-
specialty of Developmental Pediatrics. the Section of Developmental Pediatrics of the
Canadian Pediatric Society reviewed the existing structure of developmental pediatrics
within Canadian training centers in 1996 [1]. As the accreditation process had been
placed on hold until recently. the previous review requires update.

The objective of the survey of other residency programs in Canada was to
compare the structure of developmental pediatric training in other programs to that at the

University of Calgary prior to the implementation of curricular changes.



Methodology

A written questionnaire was developed with items addressing the structure of

resident training and evaluation in developmental pediatrics. The respondents were also
asked if their program followed the Canadian Guidelines {1} and whether there were
learning objectives for developmental pediatrics. A copy of the questionnaire is included
in Appendix 2.

The questionnaire was sent by mail in the summer of 1999 to the chief residents at
each of the 15 other Canadian universities with pediatric residency training programs and
by email to the Canadian Pediatric Society resident representatives. This group of people
were chosen as they are likely to be aware ot the Canadian Guidelines [1] and will also
be most tamiliar with the structure of their training programs and the educational
opportunities available in each year of residency training. Reminders were sent at one.

three and seven weeks after initial mailing following the methods described by Dillman

[59].

Results

Surveys were returned by representatives from 11/15 (73 percent) of the Canadian
pediatric residency training programs. A summary of the structure of training in
developmental pediatrics at each program is provided in Table 5. Five of the respondents
reported that their programs follow the Residency Training Guidelines for Developmental

Pediatrics and the remainder were unsure. However. one program (F) indicated that they
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Table 5. Survey of Developmental Pediatric Training in
Canadian Pediatric Residency Training Programs
University | Curriculum | Mandatory | Formal | Longitudinal Method of
Guidelines Block Teaching | Educational Resident
followed by | Rotation Sessions | Opportunities | Evaluation
Program

A ves 2menthsin | Shrs/yr  lno Preceptor
R1 vear evaluation*

B unsure 2monthsin | 12 hrs/yr | no Preceptor
R2 year evaluation

C unsure | month in 8 hrs/yr | no Preceptor
R3 year evaluation

D unsure | month in 3-5 hrs/yr | Follow-up
R2 year clinic qQ3wks

E unsure 2monthsin | 10-15 Special infant Preceptor
R2/R3 years | hrs/yr clinic evaluation

F ves none 1-2 hrs/yr | Ambulatory *x

block (2-4
months)

G unsure | month in 6 hrs/yr | no Preceptor
R1. | month evaluation
in R3/4 years

H yes | month in 6-10 In R4 year only | Preceptor
R2 year hrs/yr evaluation

[ ves 2monthsin | 4-6 hrs/yr | no Preceptor
R2 year and written

evaluations

J unsure 1-2 months none no Preceptor
in R3 year evaluation

K yes 3-4 months 10 hrs/yr | no Preceptor
in R1-R3 evaluation
years

* Also included in general biyearly OSCE examination
** Also included in general annual OSCE examination
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follow the Guidelines. yet there is no mandatory rotation in developmental pediatrics

and only 1-2 hours per year of formal teaching in the area at that center. Ten of the
programs have mandatory block rotations in developmental pediatrics ranging in duration
from | month to 3-4 months. Depending on the site. the rotations are completed in the
R1.R2 or R3 years of residency. Nine of the programs with mandatory rotations require
the residents to “cross cover™ night call for differ=nt clinical areas. The clinical activities
performed during the rotation vary widely. but most respondents indicated that the
majority of resident time was spent in tertiary level clinics in developmental pediatrics.

Ten of the programs have formal teaching sessions in developmental pediatrics
ranging from 3 to 15 hours per year. Four programs have opportunity for longitudinal
follow-up of children typically in the setting of a general pediatric clinic.

Preceptor evaluation is used by 9 of the 11 programs. Two programs use regular
OSCE type examinations. however. these examinations assess multiple areas of

pediatrics. not specifically developmental pediatrics.

Interpretation

Prior to the initiation of curricular improvement at the University of Calgary. the
structure of pediatric resident training in developmental pediatrics was similar to that in
other training programs. However, the time allotted to the block rotation in Calgary (two
weeks) is short compared with the other Canadian programs.

Evaluation of residents is generally done by preceptor evaluations. and only one

program uses a written examination specific to developmental pediatrics. This is
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consistent with the traditional method of resident evaluation used at the University of

Caigary.

Few programs provide opportunity for longitudinal follow-up of patients. There
is an existing longitudinal clinic at the University of Calgary. but similar to the four sites
that provide this learning opportunity. it is in the structurc of a general pediatric follow-
up clinic.

In summary. the structure of residency training in developmental pediatrics at the
University of Calgary is similar to that of other programs in Canada. This is consistent
with the finding in the needs assessment survey described in Chapter Four that the
pediatricians surveyed did not differ in their responses according to location of training.
While resident training in developmental pediatrics at the University of Calgary prior to
July 1999 may not have been ideal based on the needs assessment survey. it likely was
typical of pediatric training in this discipline.

As the basic structure of other Canadian training programs is similar to that at the
University of Calgary. the process of curriculum improvement described in this Thesis
should be applicable to other programs seeking to better meet physician needs and to

follow the recommendations for resident training.
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Limitations

The data presented in this section has several limitations. The survey was

originally intended to be included as part of a larger survey to update the records of the

Society. The Committee Chair sent this survey to “key contacts™ in developmental
pediatrics at the various Canadian universities. The “key contacts™ were typically
program directors and/or division heads. The methodology used in the “key contact™
survey was chosen and administered by the Committee Chair. Although responses were
obtained from approximately two-thirds of those contacted. the data was not forwarded to
the author of this Thesis. Thus. the second attempt made to collect the information has
been described in this chapter. The chief residents and Canadian Pediatric Society
resident representatives were chosen as they had not previously been asked the survey
questions and they would likely be knowledgeable about the structure of resident
training. However. this group may have been less familiar with the Canadian Guidelines
than the “key contacts™ since six of the eleven respondents indicated they were uncertain
if their program followed the Guidelines.

As with any survey, the data is also affected by sampling. Responses were
obtained from 73 percent of the programs. thus it is likely that a reasonable representation
of various program structures was obtained. While recall bias and self-reporting often
adversely affect quality of data obtained from surveys. in this case the questions were
quite specific to the structure of the program and the responses would be unlikely to vary

with different responders who were familiar with the rotations and the teaching sessions.
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CHAPTER SIX. CURRICULUM DEVELOPMENT

[ntroduction

This chapter

()

ontains a formal description of the revised curriculum. The
curriculum was developed based primarily upon the Canadian Guidelines [1] and the data
collected during the needs assessment survey described in Chapter Four. Principles of
adult learning and cognitive psychology described in the literature review (Chapter Two)
are incorporated throughout.

Chapter Eight describes the plan to incorporate the curriculum into the residency

program. and Chapter Nine describes the results of the implementation process.

The overall goal of pediatric residency training is to develop competent
physicians who will be able to meet the needs of their patients and the community.
Specific to developmental pediatrics. the physician graduating from a pediatric residency
program will be able to:

l. Assess and manage developmental problems in pediatrics

2. Act as a consultant to family physicians and other agencies with regard to

developmental and behavioral problems of childhood and adolescence

3. Promote factors that optimize the health and development of children

4. Support the family of a child with a developmental or behavioral disorder
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Philosophyv

Prior to addressing problems in child development. it is first necessary to
appreciate the normal spectrum of development from infancy to adulthood including
physical changes. and the development of language and communication, <ocial
interaction. cognition. attention. memory, emotion, personality and sexuality. It is
recognized that much of this appreciation is derived from personal and protessional
experience in both clinical and non-clinical settings that provide exposure to children of
all ages.

The pediatrician has a responsibility to promote child advocacy and health care
for all children including disadvantaged children and those with special needs. The
curriculum must incorporate throughout the principle of providing sensitive. empathic
care to all children in a way that is sensitive to their individual needs. background.
strengths and vulnerabilities.

Problems of development will usually have many implications for a child's
functioning. Thus a multidisciplinary approach often provides the best form of care for a
child. When proceeding through a training program in the area of developmental
pediatrics. emphasis must then be placed upon the role of the physician as a member of a

multidisciplinary team.
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Context

This curriculum will be integrated into a comprehensive pediatric residency
training program. [t is understood that content areas may overlap with subjects relevant

to other pediatric disciplines

© ic disciplines.

As understanding of health and illness continues to expand. increased demands
are made upon the training programs to include a greater breadth and depth of training.
Thus. training in the area of developmental pediatrics must be incorporated into an
overall plan of education that includes prioritization of all disciplines relevant to the
practice of pediatrics.

The priorities of the learners must also be considered. The optimal time for the
introduction of aspects of developmental pediatrics is determined by many factors
including the interest of the students. the set of knowledge. skills and attitudes required to
function successtully at a given level of residency training. the constraints of other
clinical and educational demands. and the availability of educational opportunities at a
given time. In general. residents assign greater priority to problems in this area as they
become more senior in the training program. Therefore. the timing of educational

experiences has been planned to reflect changes in resident priorities and requirements

for learning.
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Target Learners

This curriculum is designed for pediatric residents at the University of Calgary.
Residents at all levels of training (R1-R4) are included. It is anticipated that as the
residents progress through their training that they will expand their knowledge. shills and
clinical experience in this area. Thus the curriculum reflects the differing requirements

and priorities for each level of training.

Perceived Resources and Constraints.

A four-week block of time is allotted for training in developmental pediatrics and
psychiatry at the University of Calgary. Each year. approximately 10-12 hours are
allotted to developmental pediatrics in the residents’ academic half-day. This amount of
time is inadequate given the depth and breadth of developmental pediatrics and is shorter
than that allotted at other Canadian Universities. Thus. prioritization of learning
experiences is essential in order to ensure that key concepts and clinical problems are
covered. It is hoped that in the near future. additional time in the residency training
program will be allotted to clinical rotations in developmental pediatrics and that this will
allow further expansion of the curriculum. At present. however, it will be important to
incorporate learning opportunities in various aspects of the residency training program to
ensure adequate exposure to problems in developmental pediatrics.

Children's development is most accurately observed and understood in natural

settings. but these settings will be utilized only occasionally during this curriculum. This
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is due both to time restrictions and to the structure of the training program. It is

anticipated that in the future. additional educational settings may be utilized more
formally. possibly including schools. day cares, group homes and/or private homes (with
community outreach programs).

The taculty resources in the Division of Developmental Pediatrics at the
University of Calgary are limited. As this is a small division. the utilization of other
sources of expertise such as community pediatricians and multidisciplinary professionals
will be essential to the success of the curriculum. Over recent vears. there has been
reorganization of Developmental Services at the Alberta Children’s Hospital spanning the
time of curriculum implementation. This limits some of the educational opportunities
and necessitates modification to the curriculum due to logistics external to the education

program.

Prerequisites

The pediatric residents have satisfactorily completed their undergraduate medical
training in pediatrics. It is assumed that the residents therefore have the prerequisite
knowledge of basic sciences such as anatomy. physiology. biochemistry. etc. relevant to
pediatric medicine that was acquired in their undergraduate medical education. These
areas will not be formally evaluated prior to the initiation of the curriculum in
developmental pediatrics. as the undergraduate evaluation process must document
success in these areas. In addition. all residents complete annual written examinations

that include these areas.
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It is also expected that the pediatric residents will be proficient at basic clinical
skills such as history taking and physical examination skills for general pediatric
assessments of children ages 0 to 18. These skills are expected to vary with each
resident's level of training. In the course of the pediatric residency training program.
biannual examinations are completed in order to review clinical skills. Rotation
preceptor evaluations are also used to assess clinical skills. Theretore. evaluation of the
basic clinical skills of the residents will not be duplicated prior to the initiation of this
curriculum.

Attitudes of patience. sensitivity and empathy are expected of the pediatric
residents at all levels of training. An ethical approach to children and their families and
to the practice of medicine is also expected at all levels of training. The attitudes and
ethical behavior of the residents are also included as part of the rotation preceptor
evaluations. The pediatric residency training program presently incorporates a theme in

ethics throughout the program.

Objectives

The Educational Objectives for Curriculum in Development and Behavior in
Pediatric Residency Training described in the Canadian Guidelines [1] were used as a
starting point for the development of learning objectives for this project. These
objectives were written in the form of broad. non-specific statements. thus it was

necessary to create a set of specific learning objectives to guide the process of curriculum
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revision. The results of the needs assessment described in Chapter Four were also used

to guide the development of the learning objectives.

There are different types and levels of objectives that may be included in a
curriculum plan. These include objectives related to the achievements of learners, to the
educational process. and to health care and other outcomes of the curriculum [27]. In this
chapter. the learning objectives described are related to the achievements of the learners.
The other levels of objectives are implicit in the design of the curriculum. [n order to
address the learners” needs. it is necessary to provide an appropriate educational process
and this will lead to suitable outcomes in terms of training physicians to provide
appropriate health care.

Learning objectives reflect different approaches to learning as described in
Chapter Two. For example. Behaviorist theory dictates that objectives be written in
precise. measurable and observable terms. However. Cognitive theory requires that
objectives be written to describe the desired behavior and the context in which the
behavior applies. Others. who see learning as a process of inquiry. reject the idea of
learning objectives entirely [36].

The objectives are written in the form of behavioral objectives. Each objective
contains a specific verb that describes the desired behavior of the learner. This was
chosen because the format is familiar to the residents and to the preceptors who will be
involved in implementing the curriculum. Also. the use of behavioral objectives
facilitates evaluation of defined expected outcomes. thus assisting in Step 6 (evaluation

and feedback) of the process of curriculum implementation.
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At the University of Calgary. there has been a recent trend to writing objectives

in a CUBE (CUrriculum dataBase for Medical Education) format [62]. However. when
the objectives were translated into the CUBE format. the length of the printed objectives
was increased by four times. This length of objectives is unlikely to be utilized either by
the students or the preceptors. The CUBE format is best suited for use with the
computer-based system used in the Bacs Center at the University of Calgary medical
school. Unfortunately, the technology required to optimally use this objective technique
is not readily available to the pediatric residency program as it is located at a difterent site
(Alberta Children’s Hospital).

A copy of the learning objectives is located in Appendix 3. The terminal
objectives indicate expectations at the completion of the pediatric residency. The
enabling objectives define the course content and specify the depth and breadth of
knowledge. skills and attitudes expected of the pediatric residents. In addition. the
objectives regarding “Normal Development™ and “Clinical Assessment and
Communication™ are enabling objectives to those regarding “Abnormal Development”
and “Management”.

It is clearly quite difficult to describe the full scope of the curriculum content by
way of concise, measurable learning objectives. This is particularly true when attempting
to write objectives for clinical skills and attitudes that are more difficult to measure than
are knowledge objectives. One of the important features of behavioral learning
objectives is that they specify a measurable behavior in the learner. Often. it is difficult

to specify the behavior in a manner that does not require a subjective judgement as to
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whether appropriate technique or interpersonal skill was used. The following objective

illustrates this problem.
“The pediatric resident will assess a child's development using history taking and
physical examination technique appropriate for the child's age.™

In order to specify the particular assessment tec
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required for each age and presenting problem. Obviously. this would be exceedingly
cumbersome and even an extensive list of detailed objectives would be unlikely to cover
all clinical presentations. Therefore, this limitation is unavoidable due to the nature of
medical practice. This issue is addressed further in Chapter Seven (Development of
Resident Evaluation Tools).

Two content experts (developmental pediatricians) have reviewed the objectives
listed in this document in order to ensure the objectives had appropriate content and

scope for pediatric residents.

Course Units and Themes

The content outlined in the objectives has been organized into course units. These
are:

1. Normal Development

[£5]

Assessment of Infant and Child Development

LI

. Developmental Disorders associated with Dysmorphic Features

4. Global Developmental Delay

w

Speech Delay



6. School Failure
7. Behavioral Problems
8. Tic Disorders

9. Child Abuse

The first two units are prerequisite for the remainder of the units. Knowledge and
understanding of normal child development must precede learning activities focussing on
abnormal development. “The Assessment of Infant and Child Development™ is a unit
incorporating clinical skills required for all of the other units.

Units 3-9 have been organized to retlect the clinical presentation of infants and
children with developmental and behavioral disorders. Most of the clinical problems in
this area present in one of these seven patterns. Although there is overlap between the
aroups. this organization allows the content to be structured in a logical manner that tends
to reflect clinical practice. This is presented schematically in Figure 3. The group
sessions and clinical learning experiences (see below) are organized to reflect this
structure.

Throughout each unit. important themes are incorporated including:

1. Communication

(%)

. Anticipatory Guidance

. Prevention Strategies

(V%)

4. Management

5. Child Advocacy



Figure 3. Common Clinical Presentations
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Global Delay (eg. Mental
Retardation, Chromosomal
Abnormalities, etc.)

> Developmental Delay

\

Speech/Language Delay (cg.
Hearing Impairment, Autism.
Isolated Speech Delay. etc.)

Motor Delay (eg. Duchenne
Muscular Dystrophy. Cerebral
Palsy, etc.)

Teratogens (eg. Fetal Alcohol
Syndrome)

» > Dysmorphic Features

Chromosomal Abnormalities
{eg. Down's syndrome. Fragile
X. etc.)

Syndromes (eg. Tuberous
Sclerosis. Duchenne Muscular
Dystrophy, etc.)

ADHD PEY Tic Disorders

> School Failure

Learning Disabilities

School Refusal

Child Abuse

(Physical Abuse, Sexual Abuse, or Neglect)

> Behavior Problems

ODD orCD

Eating Disorders

Enuresis or Encopresis

Sleep Disorders
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These units and themes have been organized into a course blueprint (Table 6).

In addition to the units mentioned above. two group sessions have been specifically
designed to cover management issues. These sessions are included because this area was

most consistently identified in the needs assessment survey as a weak area for both

in bold print are primary ones for each content area.



Table 6. Course Blueprint

Content Domain* | Learning Number | Evaluation Method |
Experiences** of Group |
Sessions i
| Normal K Group Session | | Session | Written 1
| Developmentand | A Clinical (Amb) Examination ;
. Health Promoticn Clinical (Res) ! 1
. Assessment of S Group Session 2.3 | 2 Sessions | Written Examination |
[nfant and Child | A Clinical (Res) Preceptor Checklist |
| Development Clinical (Dev) :
' Clinical (all other |
! rotations) | i
[ Developmental K Group Session 4 1 Session i Written |
' Disorders with S Clinical (Gen) i Examination |
| Dysmorphic A Clinical (Dev) ‘ Preceptor Checklist |
| Features |
| Developmental K Clinical (Dev) 2 Sessions | Written |
- Delay S Clinical (Neuro) ; Examination
l A Clinical (Amb) . Preceptor Checklist
! 7 Clinical (Res)
" a. Global Delay Group Session 5 |
| b. Specific Patterns Group Session 6 |
| School Failure K Group Session 7 | Session | Written
i S Clinical (Dev) i Examination
{l A Clinical (Amb) Preceptor Checklist
| Behavioral K Group Session 8 I Session | Written
' Problems S Clinical (Amb) Examination
A Clinical (Dev) Preceptor Checklist
Tic Disorders K Group Session 9 I Session | Written
S Clinical (Dev) Examination
A Clinical (Neuro) Preceptor Checklist
Child Abuse K Group Session 10 | 1 Session | Written
S Clinical (Dev) Examination
A Preceptor Checklist
Management K All clinical 2 Sessions | Written

a. Pharmacology

| b. Resources

rotations

Group Session 11

Group Session 12

Examination
Preceptor Checklist

*K Knowledge
S Skills
A Attitudes

**Amb
Res
Dev
Gen
Neuro

Ambulatory Pediatric Rotation
Pediatric Resident Clinic
Developmental Pediatric Rotation
Genetics Rotation

Pediatric Neurology Rotation



Learning Experiences

As discussed in Chapter Two. a working definition of learning is “a change in
behavior”. If this simplified definition is accepted. then teaching may be defined as the
process of inspiring. encouraging and facilitating that change. A teacher plans learning.
stimulates learning. directs learning. monitors learning and evaluates learning. but the
learning process itself is a student activity [29]. Thus, the intent is to plan resident
activities that promote the learning process, rather than simply delineate the curriculum
content. Instructional activities also must provide for repetition of learning, increasing
complexity and correlation of learning [29]. The students must experience repeatedly the
knowledge. skills and attitudes specified by the objectives. apply them in increasingly
complex situations and experience related learning activities that reinforce one another.

As outlined in the course blueprint (Table 6). the learning experiences are
distributed throughout the pediatric residency training program. This is consistent with
the American Guidelines recommendation of “an integrated experience that incorporates
behavioral developmental issues into ambulatory and inpatient experiences throughout
the [training program]” [19]. The learning experiences include group sessions during the
residents’ academic half-day. the block rotation in developmental pediatrics. the pediatric
resident clinic. other subspecialty pediatric rotations (neurology, genetics and ambulatory
pediatrics) and independent learning activities (Table 7). While it may be argued that all
of the residents” clinical activities have some relevance to developmental pediatrics. the
efforts for curriculum change in developmental pediatrics will be restricted to these five

areas.



Table 7. Learning Experiences Relevant to Developmental Pediatrics
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Learning Details Time Allotted R level
Experience
| | Group sessions -academic half day 2 hours/session All
-12 sessions (6/year)
| -repeat every 2 years
2 | Developmental -clinic based 4 weeks R3
pediatric rotation -multiple preceptors
-combined with Psychiatry
3 | Clinical Rotations
a. Ambulatory -single preceptor 4 weeks/rotation. | R1-R3 ;
-community based 1 rotation/year }
-outpatients only l
b. Pediatric -longitudinal clinic | half-day/month | R2-R4 |
resident clinic -hospital based
-outpatients only A
¢. Genetics -hospital based 4 weeks R3 ‘
-inpatients/outpatients |
d. Neurology -hospital based 4 weeks R2

-inpatients/outpatient

Independent
learning activities

Focus areas for levels of training:

Rl
R2
R3
R4

objectives and the learning activities. As individuals have different learning styles. it is

preferable to employ various teaching methods when planning a curricufum [27]. This

Normal Development
Assessment Skills

Abnormal Development
Management and Consultation

In order to meet the learning objectives. there must be congruence between the

curriculum encompasses a wide range of learning objectives from all domains

(knowledge, skills and attitudes) and thus must employ various learning opportunities to
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meet these objectives. By incorporating the activities throughout the training program.

specific learning activities may be tailored to be congruent with the learning objectives.

Several consistent principles are included in each of the settings described below.
Adult learning theory described in Chapter Two is incorporated throughout. particularly
in terms of maximizing active resident participation in clinical activities and providing
timely feedback to the residents. In addition, the residents have had direct input into the
curriculum development both in the planning stages and through ongoing feedback
during the implementation process. Evidence-based medical care is an essential part of
current practice of medicine and is included throughout as part of the presentation of
content. Where available, clinical practice guidelines are utilized in resident teaching
[63].

Key concepts of cognitive psychology and principles of adult education were
presented in Table 1 on page 26. These have been applied during the development of the
learning experiences as summarized in Table 8.

The description of the learning activities in this chapter has been restricted to the

organization of the activities within the residency program. Faculty development and

description of specific teaching methods is included in Chapter Eight.



Table 8. Key Concepts of Cognitive Psychology and Principles of Adult Education
Applied to the Development of Learning Activities
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Key Concepts

Implications for
Curriculum Development

Application to
Development of Learning
Activities

Residents have diverse
previous experiences,

H + A1 3 ~ter]
inlCrests ana (carmning styics

-apply andragogical
process design

-allow residents to build on
previous experiences
-provide multiple different
learning activities
-encourage self-direction to
explore personal interests

-needs assessment used to
guide content and structure
of lcarning activitics
-multiple different learning
activities planned
throughout training
program

-organization of learning
activities in hierarchy to
reflect experiences and
priorities of residents at
different levels

Adults may require
assistance to progress from
dependent to independent
learners

-adopt Developmental
Perspective as dominant
philosophy

-graduated responsibility
for learning (and patient
care) as residents progress
from R1 to R4 level
-learning activities reflect
resident priorities and
experiences at different
levels

)
!
!
!

Retrieval from memory is
optimal if the learning
context matches the
application context

-provide learning activities
that mimic future pediatric
practice

-group sessions designed to
be problem-based with
discussion around live.
video or paper cases
-clinical activities in setting
of actual pediatric practice
-resident clinic structure
mimics “group community
practice”

Active learning is superior
- to passive learning

-engage the learners in
active learning activities
-seek input from the
learners at all stages of
curriculum development

-all learning activities
require active resident
participation

-input sought during needs
assessment prior to
curriculum revision
-feedback sought
throughout planning and
implementation
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Table 8 (continued)
Key Concepts Implications for Application to
Curriculum Development | Development of Learning
Activities
Content specificity may -provide residents with -content clearly specified
interfere with the transfer | exposure to a wide range of | in learning activities
of knowledge from one clinical problems -multiple settings utilized
problem solving sctting to as learning activities
another -residents provided
exposure to a wide range of
clinical problems
Retrieval of information -provide repetition through | -repetition provided !
from memory improves related learning activities through hierarchical
with practice -provide formative learning activities
evaluations throughout throughout residency
curriculum program 1
| -formative evaluation ]
| provided in pediatric !
resident clinic (clinical ;
i assessment skills)and in |
block rotation in |
developmental pediatrics |

Group Sessions

All residents regardless of level of training attend the group sessions. Although it
may be preferable to separate the residents by level of training so that the learning
activity could be tailored to meet resident needs at each individual level of training. this is
not practical due to the structure of the training program and the academic half days. The
group session topics will thus be repeated every two years. allowing each resident to
participate in each session as a junior resident and as a senior resident. Outlines of the
group sessions are included in Appendix 4. The outlines will be provided to the residents

and the presenters prior to the group sessions and include the purpose and objectives of
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the session. suggested references. and a brief description of the planned learning

activities. The objectives in the outlines are the relevant terminal objectives described
above. This provides the presenters with the final goal for the presentation without

overly restricting the content to be included.

Block Rotation in Developmental Pediatrics

The block rotation in developmental pediatrics was modified significantly. No
changes were made to the psychiatry component of the four-week rotation. The two
main criticisms of the block rotation prior to curriculum revision had been that the
rotation was poorly organized and there was only infrequent opportunity for residents to
work with individual preceptors on more than one or two occasions. Thus there was a
clear need to improve the logistics of the rotation. to allow further opportunities tor
residents to work with preceptors over a longer period of time. and to improve the
feedback given to the residents. In order to accommodate these improvements. the
structure was changed to a preceptor-based format. Each resident is assigned two
primary preceptors with whom they will spend a minimum of one clinic day per week
over the course of the rotation. Within the limitation of the four-week rotation. this
allows the residents to interact with specific preceptors on at least four occasions. thus
facilitating planning of the leaming activities, discussion of clinical problems. and
provision of feedback to the residents. In addition. past residents have indicated that they

frequently observed, rather than participated in clinical assessments, and this structure
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will allow increased inclusion of the resident into clinical activities as they progress

through the rotation.
Primary preceptors for each resident will include one community-based
pediatrician and one hospital-based pediatrician. This will provide the residents with

clinical activities both in the community and in the tertiary

R
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One day per week, residents will participate in scheduled teaching cases. These
are specifically selected patient cases representing key presentations in developmental
pediatrics. The resident will perform complete clinical assessments with direct
observation by his/her preceptor. Immediate feedback will be provided regarding the
resident’s performance using the Formative Evaluation Checklists shown in Appendix 3.

The Formative Evaluation Checklists are specific checklists for key problems
used to collect information regarding particular clinical skills important at different
patient ages or in different clinical problems. As these are used during scheduled
teaching cases. it is possible to tailor these checklists to include specific detail regarding
important factors on history or techniques on physical examination. In addition. they
contain more specific items regarding interpretation of the clinical information and
investigation and management of the clinical problem. These checklists are formative
and are used for the purposes of resident feedback only. The summative evaluation is
described in Chapter Seven.

Despite the lack of suggestions received during pilot testing. midway through the
first year of curricular implementation. the specific checklists required modification to
allow a rating scale rather than a yes/no response. The preceptors indicated that the

forced choice of “yes” or “no” limited their ability to provide feedback. as often a
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resident would attempt to perform a component of the assessment but his/her

performance was suboptimal. Change to a 5-point rating scale solved this problem. In
addition. it allowed residents to review their clinical skills and compare their relative
strengths and weaknesses more readily. Direct feedback enhances learning [64] and one
of the key weaknesses found in the nceds assessment survey was little provision of
feedback to residents during their developmental pediatric rotations. As this was an
important factor in determining the structure of the rotation. the evaluation was modified
to provide maximal useful feedback to the residents.

Residents will participate in additional clinical activities when they are not
scheduled with their primary preceptors. This time will be spent participating in
multidisciplinary team assessments including psychology. speech/language pathology.
occupational therapy. physiotherapy. social work and audiology. In general. this is
organized so that the residents may follow an individual child through each of these
assessments and then participate in the team conference as well.

The block rotation does not provide the opportunity for residents to follow
children with developmental problems over time. yet it has been retained in the
curriculum plan for other reasons. First, it provides the residents with unique clinical
learning opportunities that are not available elsewhere in the program. Second. the
provision of a block rotation in this area helps to increase the profile of the discipline
within the training program. Despite clear recognition that this is an important area for
pediatricians. training programs in general seem to be lagging behind clinical practice.
Third. there are constant competing demands for residents' time. A dedicated block

rotation allows each resident to focus on the discipline without conflicting
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responsibilities. Finally. several educational strategies that are to be introduced during

the curriculum revision may be piloted within the Division of Developmental Pediatrics

prior to their introduction to other disciplines.

This setting provides a unique opportunity for the residents to participate in
longitudinal patient care. The pediatric resident clinic operates as a general pediatric
clinic. However. over past vears. the success of the clinic has been limited by low patient
numbers and by conflicting resident responsibilities.

Prior to utilizing the resident clinic as a learning activity for this curriculum,
several administrative difficulties within the clinic had to be solved. In the academic year
1999-2000. several steps have been taken to improve the clinic. A pediatrician is now
located "on-site" to supervise the clinic. resident scheduling has been improved to avoid
conflicts with other clinical responsibilities. advertisement of the clinic to family
physicians and emergency departments has increased. and resident evaluation is included.

Residents in years 2. 3. and 4 participate in the resident clinic on average once per
month. A variety of clinical problems including developmental pediatric problems are
seen and followed in the clinic. However. for the purposes of this curriculum. the
emphasis in the resident clinic is on the objectives relevant to clinical assessment and
communication. The residents are identified as the primary physicians in the clinic and
are expected to complete full assessments independently. Residents will thus have the

opportunity to gain experience regarding the developmental assessment of all children
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attending the clinic regardless of the nature of the presenting complaint. As patients

return for follow-up, the residents have the opportunity to re-examine them over a period
of up to three vears. This is not possible on block rotations lasting typically four weeks

as most patients do not return for follow-up in that time. Residents will be directly

a daily basis.

In the second year of curriculum implementation. it is anticipated that the role of
the pediatric resident clinic will increase. with a greater emphasis placed specifically on
developmental pediatric problems. In addition. as patient numbers increase. it is hoped
that the first year residents may also be included in the clinic.

One of the limitations of longitudinal ambulatory experiences tends to be related
to the assignment of patients. In most ambulatory settings. patient assignment 1s not
based on the training needs of the residents [65]. Thus. once the administrative problems
are solved. the next step is to assign patients to residents according to the curriculum
goals and objectives. The structure of the clinic visit could also be planned to maximize

resident leaming [66. 67].

Other Clinical Rotations

Modifications to the other clinical rotations such as ambulatory pediatrics.
genetics. and pediatric neurology are planned in the second year of curriculum
implementation. They are mentioned here briefly for completeness. These rotations have

been chosen specifically because several of the clinical presentations outlined in Figure 3
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(page 60) are directly applicable to these areas. During the ambulatory pediatric

rotation, residents spend time with preceptors in community pediatric otfices and thus
may experience any of the clinical presentations in that setting. [n particular, children
frequently present to community pediatricians with developmental delay. behavior
problems and/or schoo!l failure.  Similarly, patients f{requently
neurologists with developmental delay and tic disorders and to clinical geneticists with
dysmorphic features. Eventually, all of these opportunities will be utilized to maximize
the residents” learning in developmental pediatrics. In fact, this is essential in view of the

brief time allocated specifically to developmental pediatrics.

Independent Learning Activities

While the formal learning activities endeavor to provide appropriate opportunities
for the residents to attain the learning objectives of the curriculum. there is a clear
expectation that residents will also participate in independent learning activities. This is
consistent with the concept of physicians as “life-long learners™. It is well known that
physicians continue in their education following the completion of their residencies. In
the needs assessment survey described in Chapter Four. 36% of the pediatricians
surveyed indicated that most or all of their knowledge in developmental pediatrics was
acquired after residency training.

Examples of independent learning activities include readings, literature review.
case presentations at rounds, journal club presentations. etc. These activities are

facilitated within the training program by providing the residents with recommended
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reading lists. preceptor and resident discussion regarding clinical issues or cases. and

providing opportunity for the residents to present at rounds and journal clubs.
No attempt has been made to limit the scope of these activities. but rather to

support and encourage development of residents’ independent learning skills.

Summary of Learning Activities

Over the four years of pediatric residency training, the pediatric residents will
participate in a variety of learning activities in the curriculum. This is presented
schematically in Figure 4. The content specified in the learning objectives will thus be
covered in various settings as the resident progresses through his/her training. This was
summarized in Table 6 on page 62.

Figure 4. Learning Activities over the Four Year
Pediatric Residency Training Program

Block Rotation in
Developmental
Pediatrics

Neurology Genetics

Pediatric Resident Clinic

Ambulatory Ambulatory Ambulatory Ambulatory
Pediatrics Pediatrics Pediatrics Pediatrics
Group Sessions 1-12 Group Sessions 1-12

Independent Learning Activities

< R1 >« R2 > R3 —p-< R4




75
CHAPTER SEVEN. DEVELOPMENT OF RESIDENT EVALUATION TOOLS

Background

Previous efforts to demonstrate improvement of physician education following
curriculum improvements in developmental pediatrics have been frustrating. In the
United States in the 1980's, developmental pediatric curricula were developed in
response to the recommendations of the American Academy of Pediatrics Task Force on
Pediatric Education [11]. It has been difficult to document improvement in physician
competence as a result of these efforts. Weinberger and Oski [3] surveyed pediatric
residency training programs in the United States five years after the Task Force report.
There had been changes in the structure and content of residency training during that
period of time. but no attempt was made to measure the educational outcome of the
curricular changes. Guralnick et al. [8] describe using four clinically oriented evaluation
and case study questions to assess resident knowledge and clinical decision-making
skills. However. this technique offers limited sampling of the spectrum of learning
objectives in a clinical rotation. These authors also used self-report of residents’
perceived competence and their estimation of the proportion of their knowledge that
could be attributed to the clinical rotation. Unfortunately, self-report of competence is
known to be relatively unreliable [60. 61. 68], and there is no way to objectively confirm
the proportion of knowledge attributable to the rotation. Phillips. Friedman and Zebal

[14] used an attitudes and knowledge inventory that included self-reporting of
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competence and a 60 item multiple-choice examination. however. they did not

comment on the validity or reliability of their examination.

In general, medical schools. medical licensing authorities and specialty
certification bodies have used a combination of written. oral and observation-based
examination formats with the assumption that these techniques are valid and reflect
examinee competence [69]. Regardless of the evaluation method chosen. it is extremely
important to define the clinical task to be evaluated and establish validity of the

examination.

Purpose

To document the etfect of curriculum improvement on resident knowledge. skiils
and attitudes in developmental pediatrics. a feasible. objective evaluation tool is essential.
Such evaluation must have demonstrated reliability and validity. The purpose of the
evaluation is to provide feedback to the students and preceptors during the process of
curriculum improvement and to document whether the learning objectives were met. The
written examination aims primarily to evaluate the residents’ knowledge. while the

preceptor evaluations aim primarily to evaluate the residents’ clinical skills and attitudes.

"
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Written Examination

Examination Development

A question bank consisting of items (60) congruent with the learning obiectives
was created. Extended matching, short answer and multiple choice questions were used.
The question types were chosen to best match the cognitive level of the objectives and
the clinical task described in the objectives. Examples of the question types are included
in Appendix 6. Negatively worded questions and “Type K™ questions were avoided as
they have been shown to be inferior when compared to other question types {70. 71].

A Minimum Performance Level (MPL) was assigned for each question based
upon residents’ expected abilities at the completion of a block rotation in developmental
pediatrics. For the multiple choice and extended matching questions. a judgment was
made as to which options the residents must know to be correct or incorrect and which
options the residents may know to be correct or incorrect. The “must know™ items
received a score twice that of the “may know™ items and the MPL is the sum of the “must
know correct™ and the “may know incorrect” options. This is illustrated in the following

example of a multiple-choice question.
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A newborn infant has been diagnosed with Down’s syndrome. The parents
have done research on the Internet about this condition. They come to you with
several questions. Which of the following statements(s) is (are) true about
children with Down’s syndrome? Chose one or more options.

a. They should not participate in physical activities because of the risk of cervical

dislocation.

b. Cosmetic surgery is recommended to reduce tongue size.

c. They have an increased risk of developing leukemia compared to the general

population

d. They are expected to have adult short stature.

e. They commonly have hearing and/or vision impairments

Options d and e were judged to be "“must know correct” options and were
assigned a value of 0.4 each. Option ¢ was judged to be a "may know correct”™ option and
was assigned a value of 0.2. The correct options sum to a total of 1.0. which is the
maximum possible score for the question. Option b was a "must know incorrect™ option
with a value ot -0.4 and option a was “"may know incorrect™ with a value ot -0.2. The
MPL for this item is thus (0.4) +(0.4) + (-0.2) = 0.6. The MPL assignment for the
extended matching questions followed a similar strategy.

Assignment of the MPL for the short answer questions followed similar
reasoning. All possible correct responses to an item were listed and a judgment was
made about which of these a resident "must know™ or "may know”. The MPL was then
assigned as the value of the “must know™ option. The following question illustrates this
process.

A 13-year-old boy is referred for difficulty in school. He has always had a short

attention span and been quite active. A diagnosis of Attention Deficit

Hyperactivity Disorder was suggested in the past. Over the past year he has

developed facial grim.icing that increases when he is anxious. He frequently

blinks his eyes and cl:ars his throat. What is the most likely diagnosis for this

child?

Correct Answer 1: Tourette’s Disorder
Correct Answer 2: Tic Disorder
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Answer | was assigned a value of 1.0 and Answer 2 was assigned a value of

0.5. Both are correct and the students “must know™ that this clinical vignette is a
description of a child with a tic disorder. They “may know” that it meets the criteria for
Tourette’s Disorder. The MPL for this question is thus 0.5.

Two developmental pediatricians reviewed the questions. For each question. they
were asked to determine if the question was congruent with the relevant objective(s). was
appropriately worded and clear, was relevant to the clinical practice of developmental
pediatrics. and had an appropriate scoring key. They were also asked if the instructions
were clear and if the questions were written at a level appropriate for pediatric residents.
Revisions to the questions were made based upon the feedback received. As the
reviewers were unfamiliar with the process of MPL assignment. they did not provide
input regarding the MPL.

Thirty questions were drawn from the question bank to construct the test.
Question selection was based upon an examination blueprint. developed to ensure
appropriate sampling of the objective content. The blueprint was constructed using a grid
as shown in Table 9. The vertical columns represent the clinical task required in the
questions. The horizontal columns represent the content of the questions as outlined in
the learning objectives. The relative weighting reflects the approximate teaching time
allotted to each area in the curriculum.

The four questions on normal developmental milestones are in the form of
extended matching questions. The questions regarding risk factors. treatment and
anticipatory guidance (13) are in the form of multiple choice questions. The remaining

13 questions assessing the diagnosis of abnormal development are in the form of short



answer questions. The MPL values of each question were summed to yield a MPL for

the examination of 18/30 or 60%. The complete examination is shown in Appendix 7.

Table 9. Examination Blueprint

, ] History I Diagnosis [Treatment Prognosis/ T Number rPercent ]
g Taking Anticipatory of | of exam
: } Guidance Questions
|
1 Normal 6 20
{
] Milestones 4 13
Risk Factors 2 7
T
! Abnormal 13 43 ’
i Dysmorphic 'i
’ Features 2 7 :
Development
! Delays 4 13
: School
! Failure 2 7
; Behavioral ;
] Problems 2 7 ;
' |
Tic Disorders 2 7
Child Abuse 1 2
Management 6 6 20
Heaith 5 5 17
Promotion
Examination 6 13 6 ] 30 100
Total

80
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Pilot Test

Three examinees participated in the pilot test. These examinees were final vear
residents (R4) in the academic year 1998/99. This group of people was at the same level
of training as the expected future examinees. Feedback regarding the scope. format and
difficulty level of the examination was collected. The examinees were also asked to
comment regarding any specific question found to be ambiguous or inappropriate. The
examination was repaired following the feedback received.

The mean score on the pilot test was 22.4/30 (75%). All three examinees
surpassed the MPL. Feedback from the examinees led to replacement of one question

and clarification of the wording of three other questions.

Reliability and Validity Assessment

The repaired test was administered to the cohort of trainees in pediatrics at the
University of Calgary in July 1999 (1999 cohort). Thirty-five people completed the test
including eight final year medical students (RO). six first year residents (R1). eight
second year residents (R2). eight third year residents (R3), and five fourth year residents
(R4). Reliability scores were calculated using Cronbach’s alpha calculation of internal
consistency. Analysis of variance was performed to compare the mean scores for each
level of training. The Spearman rank correlation coefficient was calculated to examine

the relationship between level of training and examination score.
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The scores of the 1999 cohort are summarized in Table 10. Following review

of examinee comments. two questions were omitted because of ambiguity that was not
identified during the process of expert review or pilot testing. Thus the results of the
remaining 28 questions are shown.

The MPL was met or exceeded by 12.5% of the medical students. 50% of the first
vear residents, 62.5% of the second year residents. 75% of the third year residents, and
100% of the fourth year residents.

The exam scores are positively correlated with level of training (Spearman rank
correlation coefficient +0.56, p<0.001). An analysis of variance (ANOVA) revealed a
significant overall effect of level of training on mean score (F (4.30)=3.77. p=0.01).
Further analysis revealed that the medical students’ (RO) scores differed significantly
from the R3 and R4 scores and that the R1 and R2 scores differed significantly from the
R4 scores (p<0.05). The examination thus was able to discriminate between trainees with
greater or equal to two years difference in training levels but was not able to discriminate
between trainees separated by one year in their level of training. Cronbach’s coefticient

alpha was calculated to be 0.78.



Table 10. Results of 1999 Cohort of Pediatric Trainees
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Level of Training
(R)

Raw Scores
(max=28)

Proportion of
Examinees
Surpassing MPL
(16.5/28)

Mean Scores
(max=28)

7.3

12.8

13.7

14.5

14.9

15.2

15.5

204

1/8
(12.5%)

14.3

15.1

15.9

16.2

18.5

19.2

21.0

3/6
(50%)

17.6

(R

5.4

9.4

11.8

18.3

18.4

19.1

19.8

20.3

5/8
(62.5%)

14.7

15.3

17.5

18.8

20.5

21.9

223

22.8

6/8
(75%)

19.2

18.0

18.5

22.8

24.1

243

5/5
(100%)

[
—
w
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Interpretation of Validity and Reliability Assessment

Reliability is the consistency of measurement of a particular assessment tool and
must be present for the assessment tool to be valid [72]. This examination demonstrated
goad reliability as measured by Cronbach’s alpha of 0.78. 1t is generally accepted that a
coefficient of 0.80 indicates good reliability of an examination [73].

Validity is a measure of how well an assessment carries out its intended function
[72]. The written examination described above demonstrates several types of validity
including content, tace. criterion and construct.

Content validity determines whether the assessment procedure provides a
representative sample of the competencies expected of the examinees. This is a crucial
attribute for an examination as content validity must be present for other attributes such
as tace validity and reliability to be relevant [69]. Content validity was addressed during
the process of expert review and by the use of an examination blueprint that ensured
appropriate sampling of content. The questions were determined to be congruent with
their respective learning objectives. The emphasis of topics in the examination reflected
the time and importance given to these topics in the curriculum.

Face validity refers to the superficial impression of experts and examinees of
whether the assessment tool appears to measure the intended content or trait [74]. Face
validity was demonstrated during the process of expert review and pilot testing and was
confirmed by comments from the pediatric trainees who completed the test. Overall. the

expert reviewers and the examinees found the test to be appropriate. relevant and fair.
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Criterion validity is determined by the correlation of test scores with another

empirical criterion [74]. Unfortunately. no other empirical criterion was available for
comparison, as the residents’ past performance on preceptor evaluations is confidential.

Construct validity is the degree to which the evaluation measures an abstract trait
or ability. In this case, the construct of interest is clinical competence. [fone accepts that
the clinical competence of medical trainees increases with level of training then the
construct validity was demonstrated. albeit indirectly, by the positive correlation of
scores on the examination with increased level of training. Further work would be
required to determine if the examination was able to predict future performance in
pediatric practice.

The examination was able to discriminate between junior trainees (R0. R1. and
R2) and senior trainees (R3 and R4). It is possible that by increasing the number of
questions that the examination may be even more discriminating. but the time required
for the examination would increase. As the reliability of the current examination was
good. the examination was not lengthened.

The question bank used to derive this examination was relatively small. Ideally. a
question bank should consist of several times the number of questions required to
construct the examination. This allows random selection of items while maintaining the
sampling of the examination. The question bank will be expanded over time. however.
the use of the examination blueprint to select questions for the examination ensured
adequate sampling despite the limitation of the size of the question bank.

In a criterion-referenced examination, it is important to ensure that the standard of

performance chosen (MPL) is appropriate. Inevitably, the initial assignment of a MPL is
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an arbitrary choice and thus confirmation during subsequent examination use is

essential. In this case, the standard was chosen based upon residents’ expected abilities at
the end of their block rotation in developmental pediatrics. At the University of Calgary.
the residents complete this rotation during their third year. Seventy-five percent of the
R3 residents and aii ot the R4 residents met the MPL on the examination, thus confirming
that the standard was set at an appropriate level.

It is important to note that the MPL was set based upon the expected abilities of
residents prior to the implementation of curriculum improvement. Following the
curriculum changes. it is anticipated that the resident scores would increase but this may

or may not result in a greater proportion surpassing the MPL.

Resident Performance Evaluation

Background

In order to assess clinical skills and resident attitudes. the written examination
must be supplemented with other evaluation techniques. Options include resident self-
assessment by surveys, preceptor evaluation by checklists and global rating scales.
observation such as by critical incident review, and Objective Structured Clinical
Examinations (OSCE). Preceptor evaluation was chosen for this project for several
reasons. First, physician self-assessment is known to have limited validity {60. 61].
Second, critical incident review is only helpful in specific situations (typically

emergencies or poor outcomes), and does not apply well to developmental pediatrics.



87
Recently. there has been increased interest in the use of the OSCE to evaluate clinical

skills. and it has even been referred to as the “Gold Standard™ for evaluation of
postgraduate clinical performance [75]. However, this examination format is not
practical for developmental pediatrics at the University of Calgary at present. There are
between five and six residents completing their rotation per year and a relatively small
number of suitable preceptors. The cost and time required to develop and run an OSCE
is prohibitive. There have been a few reports of successtul OSCE examinations in
pediatrics at the undergraduate level of training {76-79]. but previous descriptions of
OSCE format examinations for pediatric residents have been relatively discouraging.
Joorabchi [80] describes an OSCE in Pediatrics with good reliability and validity and
wide sampling of content. However. 42 stations and extensive financial and personnel
resources were required to provide this examination. Although this author describes
relatively low cost per examinee ($57). his calculation of cost does not include faculty or
staff time and is based upon giving the examination to a total of 35 examinees. Hilliard
and Tallett [81] describe a smaller scale Pediatric OSCE with only five stations that is
relatively feasible but had limited reliability and validity primarily due to the small
number of stations and subsequent limited sampling. [n addition, their examination did
not assess physical examination skills. but simulated history-taking situations only.
These authors also describe potential technical and ethical limitations of using children as
standardized patients. However, Lane, Ziv and Boulet [82] describe the successful use of
children as standardized patients in a clinical skills evaluation without apparent technical

difficulty or adverse effects on the children. Although the OSCE is not feasible for use in
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the subspecialty of developmental pediatrics at present. it may have an important role

in the assessment of pediatric residents’ clinical skills in general.

Within developmental pediatrics. the method chosen to evaluate resident clinical
skills and attitudes is preceptor evaluation. This is an inexpensive and feasible technique
that is immediately available for implementation. It is also familiar to the faculty at the
University of Calgary as all clinical rotations are currently evaluated in this manner. In
addition. the use of preceptor evaluation facilitates the accomplishment of a primary goal
of the curriculum that is to provide timely feedback to the residents about their
performance. The daily preceptor evaluation forms provide a framework for the resident
evaluations by specifying areas of importance to evaluate. The evaluation also
necessitates that some time be formally allotted to the process of feedback and thus helps
to increase the perceived importance of the process. Daily evaluation allows the residents
to review their progress and difficulties over time rather than simply being informed of
past performance at the end of the rotation. Daily evaluations require sampling of
resident performance on multiple occasions by multiple observers and thus should help to

increase reliability and minimize observer bias in the preceptor evaluations.

Checklist Development

Preceptor checklists were developed for use during the block rotation in
developmental pediatrics. A general daily evaluation form using global rating scales was
developed for use during most clinical encounters. An example of the preceptor

evaluation form is presented in Appendix 8.
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The general daily evaluation form includes a resident component to provide

information regarding the type of educational interaction upon which the preceptor
assessment is based. Items on this form are in the form of 5-point rating scales. A
general question regarding overall competence is incorporated at the end of the form.
Room for comments is included. Sources of variability in the daily evaluations include
variation in resident performance. variation in preceptor scoring. and the specific setting
or clinical problem (content). In order to minimize the limitations in global rating scales
including the “halo effect”. “central tendency™ and variation in the leniency between
raters [74]. preceptors were educated about these potential problems. They were also
given copies of the learning objectives on which the evaluation was based in order to
clarify expectations. The checklists completed during the last week ot the rotation serve
as summative evaluations to determine if the learning objectives have been met.

The variation in patient ages is an important issue to consider when developing
checklist forms for clinical skills. The specific skill to be demonstrated may be quite
variable depending on the age and cooperation of the child. and this problem is magnified
in the area of developmental pediatrics when the majority of the children have either
developmental delays or behavioral problems. To avoid the need of muitiple checklists
for each age and situation, this anticipated difficulty has been accounted for by the use of
the term *“‘appropriate” on the preceptor forms. This does require the preceptors to make
a judgment about the clinical skill observed and this may introduce a further source of
variability, however. it would be impractical to create checklists for all of the possible

patient encounters.
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The checklist forms were pilot tested during the academic year immediately

preceding the implementation of curricular changes (1998-1999). No modifications were
made to the forms as they were reported to be clear and easy to use. In fact, the
preceptors indicated a preference for use of these checklists over the standard ones
provided by the residency training program. as they were much more relevant to the

discipline of developmental pediatrics.

Limitations

[t is recognized that there may be elements of useful “learning™ that are difficult
to measure and are not specified in the learning objectives. This has been referred to as
the “hidden curriculum™ of medicine [33. 34] and includes attitudes. beliets. values and
related behaviors deemed important in medicine. It describes the socialization process
that occurs during medical training as the trainees develop as physicians. Thus the
“hidden curriculum™ may have both positive and negative effects on resident learning
related to the defined learning objectives. This concept may be taken further to describe
the obvious fact that not all possible learning outcomes will be located within
documented learning objectives. Often there are assumed steps or implied consequences
that are not explicit in the objectives. These may be as important or relevant as the
written objectives. The hidden curriculum™ is thus a feature of residency training that
limits both the ability to define the intended curriculum and to evaluate its

implementation.
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All examination techniques have limitations and may not accurately reflect

future success and competence in clinical practice. However. the purpose of the resident
evaluation is to determine if the residents meet the learning objectives. As it is difficult
to measure all domains of learning with a single tool. several techniques were utilized in
order to maximize sampling over each domain.

Due to the inherent difficulties in preceptor evaluation. it is unlikely that small
differences between residents’ level of competence will be identified by the preceptor
evaluation. However. residents with weak clinical skills should be identified in this way.
thus a poor preceptor evaluation would serve the purpose of identifying those residents
who need to improve their clinical skills in developmental pediatrics. [n part. this is due
to the inclusion of global rating scales in the evaluation checklists. However, it was
considered important to minimize the number of different forms required in order to
maximize the utilization of the evaluations. Thus a compromise was developed using the
global ratings for most clinical encounters (summative evaluation), and using the specific
checklists tor “scheduled teaching cases™ to improve the quality of the feedback received
by the residents regarding specific clinical skills (formative evaluation).

In addition, another issue is that pediatric residents are a relatively homogeneous
group, thus it may be difficult to demonstrate differences in performance as a result of
different training experiences [14].

A final caution in the evaluation is that the curriculum improvement process
likely will increase the general awareness of developmental pediatrics as well as its
perceived importance in residency training. This may cause both residents and

pediatricians to focus more upon these areas in their clinical activities that are not part of
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the formal curriculum. While this is a desired outcome of the improvement process.

some of the success attributed to the curriculum may be a result of this increased
awareness. Therefore, any changes documented in resident performance may be directly

or indirectly related to the curriculum revisions.
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CHAPTER EIGHT. CURRICULUM IMPLEMENTATION

This chapter describes the methodology for implementation of the curriculum
outlined in Chapter Six. The timeline of the implementation. communication and taculty

development plans. and outcome measures are discussed.

Timeline

The implementation process is planned to occur over two years beginning in July
1999. Phasing-in a complex curriculum. one part at a time permits a focusing of initial
efforts and can lessen resistance and increase acceptance of the curricular changes [27].
An overview of the implementation plan is presented in Table 1. but the focus of this
document is on the first year (July 1999-June 2000). The results of the first year of
implementation are presented in Chapter Nine.

All of the pediatric residents at the University of Calgary will be included in the
planned curricular changes. During the academic year 1999-2000. all residents will
participate in the group sessions, and all R2. R3 and R4 residents will participate in the
pediatric resident clinic. The number of residents completing the block rotation in
developmental pediatrics is determined by the master rotation schedule for the training

program. In the academic year 1999-2000. five residents will complete this rotation.
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participation in clinical
activities

2. Improve resident
feedback/evaluation
process

3. Correct deficiencies in
developmental pediatric
rotation

4. Correct administrative
difficulties in pediatric
resident clinic

Group sessions 1-6

Block rotation in
developmental
pediatrics

Pediatric resident
clinic

Year Goals of Implementation | Learning Activities Faculty
to be Implemented Development
Activities
1 (1999-2000) | 1. Increase resident Individual

discussion, written
material, and
presentations at
division rounds

3 (2000-2001)

1. Expand to include
areas external to Division
of Developmental
Pediatrics

2. Increase role of
pediatric resident clinic
3. Formal faculty
development

Group sessions 7-12

Clinical rotations in
genetics. neurology
and ambulatory
pediatrics

Pediatric resident
clinic

Workshops on
teaching skills
(applicable to both
group sessions and
clinical rotations)




Communication

In planning implementation. consideration of communication with several
different groups is important. Specific to this project. communication with administrative
staft. faculty and residents is crucial.

There must be appropriate administrative support to facilitate curriculum change
[27]. Prior to the start of implementation in July 1999, support was obtained trom the
Pediatric Department Head, the Director of the Residency Training Program. and the
Division Head ot Developmental Pediatrics.

Communication with the residents and the faculty participating in the curriculum
implementation is essential for several reasons. In order to maximize the success of a
curriculum plan. input from the key participants must be actively sought throughout both
the preparation and the implementation phases [27]. It is necessary to ensure that the
goals and rationale of the planned changes are clear and that the participants are working
in a manner complementary to one another. The feedback from the participants during
the implementation is also extremely important.  Such feedback allows early
identification and correction of unanticipated problems. recognition of areas within the
curriculum plan that may not be feasible to implement. and modification to the plan
based upon resident or supervisor needs.

During the first year of implementation. communication with the preceptors
occurred via four main routes. (1) Presentations regarding the needs assessment survey.,
the planned curriculum revisions, the implementation plan and the preliminary results

were provided during division rounds throughout the first year of implementation.
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Discussion and feedback followed these presentations in a group setting. (2) The

faculty members were provided with written information summarizing the learning
objectives and the evaluation process. (3) Intormal discussions on an individual basis
were used to clarify any additional questions and to ensure that the goals to increase
resident participation in ciinicai activiies and to improve the resident
feedback/evaluation process were clear. (4) A confidential questionnaire was used to
collect additional feedback from the preceptors. particularly those who do not regularly
attend division rounds (described below).

Similarly, communication with the residents used several methods. (1)
Presentations were made to the residents at their academic half-day regarding the needs
assessment survey, the planned curricular changes to the block rotation in developmental
pediatrics and the pediatric resident clinic. and the evaluation process. (2) During the
block rotation in developmental pediatrics. the residents were provided with an
introductory package that included the learning objectives. evaluation forms. schedule of
learning activities and suggested reterences. (3) At the end of the rotation. the residents
completed a formal evaluation of the rotation and their preceptors. and they also provided
feedback regarding the structure of the rotation. (4) Informal discussion also ensured that
the learning activities were progressing well and permitted clarification of resident
expectations.

Feedback was collected specifically from the participants using the methods
described later in this chapter. Each time information was sought. additional space was
allotted for general comments to allow participants to provide feedback in an anonymous

fashion regarding any of the educational interventions.
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Faculty Development

During year 1, the emphasis was placed on incorporating curricular modifications
into the existing structure of the residency training program. The main faculty
development component wiil occur during the second year of impiementation. Generai
teaching skills workshops are made available to all University of Calgary faculty on an
ongoing basis. but none of the preceptors involved in the implementation process chose
to participate in these workshops in 1999-2000. Thus. during this year. only passive
faculty development techniques were utilized such as provision of feedback to the faculty
and use of checklist forms for clinical encounters to clarify expectations. Two goals were
emphasized in all communication with the faculty: (1) to increase feedback given to the
residents regarding their clinical performance and (2) to increase active resident
participation in clinical activities. These were felt to be the most important weaknesses
in the existing developmental pediatric rotation prior to the curriculum revision and they
must be addressed prior to further faculty development that may concentrate on more
specific teaching methods based on principles of adult learning. As pointed out by Coury
et al. [19], it is commonly believed to be difficult to provide opportunities for residents to
be active learners in the area of developmental pediatrics since the residents have limited
responsibility for patient care. This is such a critical stumbling block that it is essential to
change the prevailing mind-set to one that permits the resident to become actively

involved in clinical activities before progressing with other curriculum modifications.
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QOutcome Measures

During the implementation. several measures will be used to assess the outcome
of the intervention. These will be used for the purpose of collecting feedback from

participants in the curriculum.

Resident Evaluation

As described in Chapter Seven, the residents will be evaluated by a written
examination and by preceptor evaluations to determine if they have met the learning
objectives. The written examination will be administered at the end of the block rotation
in developmental pediatrics. Thus five residents will complete this examination during
the academic year 1999-2000. As these residents are part of the group that participated in
the pilot test of the examination in July 1999. it is possible to compare their scores before
and after curriculum implementation with a paired t-test. However. a varying amount of
time will have passed (between 0.5 and 8.5 months) between the writing of the
examinations, thus the results must be interpreted with caution (see Chapter Ten for
discussion of the interpretation). Preceptor evaluation will be used in the block rotation
in developmental pediatrics as described in Chapter Seven. Preceptor evaluation will
also be used in the pediatric resident clinic. but the feedback form used in this clinic is
based upon the Assessment of Clinical Skills — General Exam developed by the Royal
College of Physicians and Surgeons Task Force on Examination Development in

Pediatrics. The evaluation of residents’ clinical activities in the pediatric resident clinic is
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not included as an outcome measure for this project as it is used as part of the residents’

formal evaluation by the pediatric residency training program.

Process Evaluation

Evaluation of Group Sessions

The quality of these sessions will be evaluated in two ways. The participants in
the sessions will be asked to provide feedback at the completion of each session. In
addition. the author of this Thesis will observe all sessions and a checklist of elements
deemed important for inclusion in the sessions will be completed. Forms used for this

evaluation are located in Appendix 9.

Evaluation of Block Rotation in Developmental Pediatrics

At the completion of the block rotation in developmental pediatrics. the residents
will complete a rotation evaluation. The items on this evaluation parallel the items asked
in the needs assessment survey specific to the block rotation. This facilitates comparison
between resident satisfaction and perceived competence before and after implementation
of curricular revision. Unpaired t-tests will be used to compare responses of the group of
residents who had completed their rotation prior to the implementation of the revised
curriculum with the responses of residents who completed their rotation during the

implementation phase.
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The residents have been asked to complete a log of the cases that they have

seen during the clinical rotations. These logs also track data regarding whether the
residents are actively participating in the patient assessments during the block rotation in
developmental pediatrics or if they are simply observing. A checklist of clinical
probiems relevant o the area of developmental pediatrics that are identificd in the
learning objectives was also provided to the residents to allow identification of content
deficiency within the curriculum and to assist in future curriculum improvement and
selection of appropriate teaching cases.

The resident logs will be evaluated in two ways. First. the most frequent patient
cases seen by the residents will be compared with the content specified in the learning
objectives to ensure they correspond. Second. any clinical problems specified in the
learning objectives that have not been encountered by the residents will be identified so
these can be incorporated into the future development of the curriculum or selected as

specific teaching cases during the block rotation in developmental pediatrics.

Evaluation of Preceptors

The residents will complete an evaluation of each of their primary preceptors at
the end of the block rotation. The form used for this evaluation is included in Appendix
10. The questions on this evaluation form primarily reflect the goals for the first year of
the implementation process of increasing active resident participation in clinical activities

and increasing feedback provided to the residents.
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Feedback from Preceptors

Following the group sessions. the presenters have been asked to provide feedback
using questions similar to the participant feedback questions described above. A copy of
the questions is located in Appendix 11.

All of the preceptors who have participated in the implementation process will be
asked to provide feedback regarding the process in March 2000. This information will be
collected by way of a contidential questionnaire (Appendix [2) and through group
discussion at division rounds following a presentation of the results of the

implementation process.

Ethical Considerations

[deally. in order to assess outcomes objectively, an intervention group of
participants should be compared with a control group. However, the curriculum
described in this document will update and replace the existing training in developmental
pediatrics that is considered mandatory for all residents. Ethically, one could not
withhold teaching from one group of residents. as this subject area is important and
necessary for their functioning as both residents and future pediatricians. Also. as the
number of residents and faculty is small, division of residents into two groups. one with
the new program and one with the old program is not feasible. Thus all residents in the
pediatric residency program at the University of Calgary will be required to participate in

the learning activities outlined. These activities will be incorporated into or will replace
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existing mandatory elements of the residency training program. [n order to ensure that

these changes are appropriate to initiate, the program director of the pediatric residency
training program has approved these learning activities.

During the implementation, the outcome measures will be used only for the
purpuse uf collecting feedback from curriculum participants. Respondents must de
assured of confidentiality when providing such feedback and theretore responses will be
collected and tabulated devoid of identifying information. However. due to the relatively
small number of residents and preceptors. it is possible that the investigator may be able
to identify individual respondents. If this situation were to arise. the identity of the
individual(s) would not be released.

Resident evaluations will be completed for all residents participating in the block
rotation in developmental pediatrics during the implementation of curricular change.
However, the existing formal evaluation forms used by the pediatric residency training
program will be completed as well. thus separating the data collection for curriculum
improvement (research) purposes from the residents” formal evaluations until the
implementation and pilot testing process is completed. Residents will have the
opportunity to review the feedback obtained by both methods.

The proposal for this Thesis project was reviewed by the Chair of the Conjoint
Health Research Ethics Board at the University of Calgary who indicated the protocol

had appropriate safeguards for confidentiality.



Anticipated Constraints

The main limitations of this project are due to time constraints. The curriculum
described is intended to be incorporated throughout the residency training program with
iearning activities provided at aii ievels of residency training. [heretore, evaluation ot
the curriculum and the implementation would ideally occur over a minimum of four years
to allow a cohort of residents to complete the entire curriculum. However, such a long-
term evaluation is beyond the scope of this Thesis. The data presented in this document
represents an interim evaluation of the first year of implementation. but the curriculum
improvement and evaluation will continue over the next three years. As well, the
ultimate outcome of improved physician competence in the discipline of developmental
pediatrics is extremely difficult to measure. and appropriate measurement tools have yet
to be developed.

The current structure of the pediatric residency training program also introduces
several limitations. A four-week block of time is too short to include the broad scope of
clinical problems in developmental pediatrics. However, as the block rotation is
combined with psychiatry. the time allotted is actually only two weeks. Obviously. this
requires that learning opportunities be incorporated into other aspects of the residency
program in order to achieve the scope and depth of training required. However, problems
in developmental pediatrics are not the primary focus of other clinical rotations that are
also limited to four-week blocks of time. The organization of these rotations is
dependent upon the individual subspecialties and thus there may be variable interest in

including topics in developmental pediatrics in other areas.
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In this project, the psychiatry rotation has not been changed, except for some

scheduling changes to coincide with modifications to the developmental pediatrics
component. The psychiatry rotation is thus a confounding variable. The psychiatry
component of the block rotation may have significant impact on the rotation’s success as
cases scen in psychiatry may or may not be directly relevant to the developmental
pediatric component of the rotation. Thus residents may interpret the psychiatry
component as contributing to or deriving from their experience in developmental
pediatrics. I[n addition, the residents’ evaluation of the rotation is likely to include their
overall perceptions of the rotation including the psychiatry component.

Historically. the tertiary level developmental pediatric clinic at the Alberta
Children's Hospital has evolved without a significant teaching component. Resident
training is not considered to be a primary role of the multidisciplinary team. The
presence of residents has often been perceived as an imposition on non-physician staff.
and thus the inclusion of residents in this setting requires careful planning. identification
of the role of the resident. and opportunity for feedback. Due to this historical problem.
the curriculum outlined in this document focuses primarily on the resident/preceptor
relationship implying that the physician preceptor is the teacher and the resident is the
learner. In developmental pediatrics. the multidisciplinary team approach is critically
important, and ideally, a new curriculum would include a significant amount of learning
activities involving the team [1]. While this has not been specifically addressed in the
planning of the block rotation in developmental pediatrics. it is anticipated that the

resident will participate with his/her preceptor in multidisciplinary activities. Over time.
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as the curriculum evolves. perhaps the expertise of the non-physician professionals

could be better utilized to improve resident training.
The involvement of multiple preceptors with different practice patterns,

personalities, teaching styles. and expertise introduces significant uncontrolled variability

of the curricular changes. expectations of the preceptors’ teaching role have been made
explicit and multiple opportunities for communication with the preceptors have been
incorporated throughout the implementation plan.

Despite these limitations it is anticipated that the curricular implementation plan
will be successful. In general. one of the greatest problems that may be encountered
during curriculum revision is a resistance to change of the key participants. Amongst
both the residents and the facuity. there is a clear recognition of a need to improve the
training in this discipline. Both groups have expressed frustration with the existing
structure and a willingness to participate in the process of update and revision. Thus.
with ongoing communication throughout the implementation. the process of change is

expected to be relatively smooth.
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CHAPTER NINE. RESULTS OF FIRST YEAR OF IMPLEMENTATION

In general. the first year of implementation of the curriculum improvement plan

proceeded well. The goals of the first year of implementation outlined in Table 11 on

better feedback regarding their performance. The deficiencies within both the block
rotation in developmental pediatrics and the pediatric resident clinic were improved.
Throughout the vear, informal feedback indicated a general interest and enthusiasm for
the improvement process and multiple suggestions for future changes were received.

This chapter outlines the results of the implementation documented by the
outcome measures described in Chapter Eight. A discussion of the implications of these

results follows in Chapter Ten.

Participants

Between July 1999 and April 2000. four residents completed the block rotation in
developmental pediatrics. This number was determined by the master rotation schedule
for the residency training program. Additionally, one elective resident (R1) and one
medical student participated in the rotation during this time, but will not be included in
the data analysis as their rotations were significantly different from the other four
residents.

Six group sessions were conducted and the number of participants varied between

10 and 25 (mean 14) per session. These sessions were held during the residents’
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academic half-day. While resident attendance is expected at these sessions. 100%

resident attendance does not typically occur due to other competing demands such as call
duties and ward responsibilities.
All R2, R3 and R4 residents participated in the pediatric resident clinic during the

implementation period.

Resident Evaluation

The purpose of the resident evaluation was to determine if the learning objectives
were met. The resident evaluation was completed at the end of the residents™ block
rotations in developmental pediatrics. A variable time (0.5-8.5 months) had passed

between the start of curriculum improvement and the evaluation of each resident.

Written Examination

All four residents who completed the written examination surpassed the MPL.
Their examination results are shown in Table 12. As these residents were also part of the
1999 cohort who participated in the reliability and validity assessment of the written
examination, their scores prior to curriculum improvement are also shown in the table.
With the exception of resident A, each resident had improvement over his or her pretest
score. However. comparison of the “pre” and “post™ scores by a paired t-test does not

reveal statistical significance likely related to the small sample size.
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Table 12. Results of Written Examination

Resident Score on Exam Score on Exam Time Interval ]
before after completion of | between “pre” and |
Implementation of | Block Rotation in ‘*“post™ scores |
Curricular Developmental ‘
Changes (“pre”) Pediatrics (“post™)

A 79.5% 78.+ % 2 waeks ;

B 56.7 % 74.6 % 3 months |

C 78.3 % 90.7 % 8.5 months

D 54.5 % 84.5 % 7.5 months

The mean score of the eight R3 residents in the 1999 cohort had been 75%. The
mean score of the four residents described above was 82.1%. This difference approaches
statistical significance when compared by a two-sample t-test (p=0.06). The R3 residents
in the 1999 cohort were at similar level of training to the study group. yet the 1999 cohort

had not participated in the curricular revisions

Resident Performance Evaluation

Few daily evaluation forms were returned. In general, each preceptor returned
only one completed form for each resident despite both written and verbal instructions
given to the residents and the preceptors at the beginning of each rotation and written and
verbal reminders given to the residents and the preceptors at the end of the rotations. The
forms returned generally represented a summary assessment of all the clinical activities in
which the resident had participated during the rotation. Thus the data collected in this

manner was limited. The average rating of each resident is shown in Table 13. There is
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not much difference between the residents, but scores for resident communication

skills and attitude were generally higher than scores for history taking, general physical

examination and neurodevelopmental assessment.

unacceptable or below average in any of the areas.

Table 13. Results of Resident Performance Evaluation

No resident was found to be

| Category of Assessment | Resident A* | Resident B* | Resident C* | Resident D* !
History Taking 3.3 3.5 3.3 | 3 |
General Physical 4 4 3.7 3
Examination j
Neurodevelopmental 33 3.5 3.5 3 ]
I Assessment j
' Communication Skills 4.3 3.5 L4l 4 -
Attitude 4.5 4 4.1 4 ;
| Overall Assessment Above Average to Average to No data |
1 Average Above Above . |
]1 Average Average ] !

~"All responses on 5-point rating scale (1=unacceptable. 2=below average. 3=average.
4=above average, S=exceptional)

Group Sessions

Process Evaluation

T