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Preface

This book was conceived as a tool for the many varieties of medical teacher:
the basic scientist, the clinical faculty member, the resident physician and the
community practitioner. Individuals from each of these groups often assume the
responsibility for educating the physicians of tomorrow. However, the formal train-
ing of these teachers is usually not centered on educational principles. Medical
teachers often enter their careers ill equipped to engage in a scholarly approach to
teaching" Thus we chose to create this volume as a how-to guide for medical teach-
ers who wish to gain an understanding of educational principles and apply them to
their teaching.

In keeping with the spirit of the book as an introduction, we have not produced
a comprehensive textbook on medical education. Rather, the book is intended to
introduce the reader to a variety of maior topics that might serve specific needs.
This work will be particularly useful to the educator who wants to introduce new
methods into their teaching. As such, all of the chapters are grounded in the mod-
ern literature underlying adult learning theory and educational methods; however,
the advice contained in each chapter is overwhelmingly practical and can be put to
immediate use. The chapters begin with a focus on the learner, followed by a survey
of the most common teaching modalities encountered by a medical teacher (large

-eroup, small group, problem-based, team based, clinical, simulation, and labora-
tory). We also examine critical elements that comprise the essentials of teaching and
learning (using technology, student assessment, teaching evaluation, course design).
Finally, we introduce the topic ofeducational scholarship and supply advice on doc-
umenting teaching tbr career advancement. In addition, to encourage the reader
to further investigate each topic, chapters are fully referenced and the appendix
provides additional educational resources.

The scope of educational scholarship is now quite broad. Thus no single author
could adequately address the topics presented herein. We have thus assembled an

exceptionally qualified and highly regarded team of authors who represent a diverse
pool of teachers, clinicians and educational scholars. We are extremely grateful to
the authors, who generously devoted their time and talents to this pro.ject.
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Chapter I
Facilitating Student Learning

Kristi J. Ferguson

Helping students learn in medical education presents unique challenges that have
changed rapidly over the last l0 years. For example, the growth of medical knowl-
edge is accelerating exponentially, making it impossible for prospective physicians
to learn everything they need to know during medical school, and making it essen-
tial for them to learn the skills related to lifelong learning that will serve them for
their entire medical careers. Prospective physicians must learn how to identify their
own learning needs, identify appropriate sources for addressing those needs, and
learn how to apply the information and skills acquired to the care of patients during
medical school and beyond. In addition, traditional models that feature pre-clinical
training followed by 2 years of clinical training are giving way to newer models,
which emphasize early application of basic science knowledge to clinical problems
(e.g., through problem-based learning), as well as revisiting basic science content in
the clinical years.

While growth in knowledge creates the need for lifelong learning, characteris-
tics of students and their access to technology have changed as well. For example,
incoming students have grown up with access to technology, and are accustomed
to using it in their daily lives. This creates advantages as well as challenges for the
medical educator. Using technology to store infbrmation for later retrieval is easy;
being critical of available information and identifying sources of information that
are valid is more difficult. Newer high-fidelity simulation allows students to learn
and practice skills before they use them on patients, it provides opportunities for
learning to work in teams to solve critical problems without putting patients at risk,
and it provides a mechanism for assessing these skills in an authentic serting.

Later chapters in this book will address specific educational methods, e.g.,
Chapter 2 looks at the use of large group teaching methods, Chapter 3 addresses
the use of small groups, Chapter 4 looks at problem-based learning, and Chapter 7
looks at simulation. Others will address issues of concern to the field in general,
such as assessment of students, evaluation of teaching and learning, scholarship,
and planning.

K.J. Ferguson (a)
University of lowa Carver College of Medicine, Iowa City, IA, USA

W.B. Jeffries, K.N. Huggett (eds.), An Inrntductkut to Medical Teachittg,
DOI 10.1007/978-90-481-3641-4_1, @ Springer Science+Business Media 8.V.2010



K.J. Ferguson

This chapter will begin with adiscussion of key concepts related to helping stu-

dents learn. It will then cover student-centered approaches, such as self'-directcd

learning, that can enhance learning with understanding. Next, it will review the role

of the teacher in developing appropriate learning activities and assessment strate-

gies, and will conclude with a discussion of the role of f'eedback and the learning

environment in enhancing student learning.

Key Terms

Active learning ref'ers to instructional approaches that require learners ttl intcr-

act with the material in some f'ashion, as opposed to being passive recipients tlf
infbrmation.

Self-directed learning means that learners control the objectives as well as the

approach to their learning. It can also refer to control over the methods used to asscss

learning. Self-directed learning is more a matter of degree than an all-or-nothing

proposition"
Surface learning refers to acquiring knowledge through memorization, without

reflecting on it, and the main purpose of surface learning is often to meet external

requirements.
Deep learning, on the other hand, relates prior knowledge to new infbrma-

tion, integrates infbrmation across courses, and organizes content into a coherent

knowledge base. Motivation for deep learning is more internal (to the student).

Scaffolding ref'ers to assistance that students receive early on in their learning

that is gradually taken away as students become more responsible fbr thcir own

learning.
Learning environment in this chapter refers to the extent to which the overall

organization of learning and support services demonstrates concern firr students'

well-being as well as for their academic achievement. The hidden curriculum
ref'ers to learning that occurs outside the classroom, and in medical education tllien

refers to behavior observed by learners that demonstrates such attributes as honcsty,

respect, and professional values (or their absence).
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Role of Learners

Marchese (1998) discusses several criteria that are associated with long-term learn-

ing and retention (see Table 1.1). Independent learning, having choices about what

to learn, and building on students' intrinsic motivation and natural curiosity all

present special challenges for medical educators. External forces such as accred-

iting bodies and licensing boards have a significant impact on the context of what

medical students have to learn. Even so, it is possible to build more self-directed,

motivating ways of learning into the curriculum. For example, one of the major ben-

efits of problem-based learning is that students enjoy learning and spend more of
their time in independent, self-directed learning. Team-based learning, which builds

small group learning activities into large classes, may offer some of the benefits

of problem-based learning within a more traditional structure. In addition, hybrid

curricula that incorporate self:directed, small group learning experiences alongside

traditional classes may offer some of the benefits of problem-based learning while

maintaining some of the efficiency of large group teaching.

Table l.l Criteria associated with long-term learning and retention (Adapted from Marchese,

r 998)

Role o.f the leamer
o Learners function independently
o Learners have choices about what to learn and how to learn

o Learners have opportunities to build on intrinsic motivation and natural curiosity

Role of the learning activities
o Learning activities require the application of higher-order thinking skills

o Learning activities mirror the tasks that learners will face in the real world

Role o.f .feedback and assessmut
o Learners are able to practice and receive feedback in challenging interactions with

other learners. with minimal threat
r Learners receive frequent feedback and are encouraged to reflect on the feedback

o Learners are assessed in ways that mirror the above criteria

No matter what strategy is used, it is important to maintain students' natural

curiosity about how the human body works and about how to take care of patients.

Most students come to medical school with high levels of curiosity, but the more

they are required to memorize isolated facts or engage in very deep learning about

relatively esoteric principles, the less likely they are to maintain that enthusiasm.

The challenge comes in identifying core material and teaching it in an interesting.

clinically relevant manner.

Another aspect of the role of the learner concerns individual learning style. While

learning style has been studied extensively, claims have been made based on min-

imal evidence in terms of the effect of learning style on learning outcomes' or of
designing instruction to match an individual's learning style. That being said, there

is little harm in designing instruction that has the potential to meet the needs of

students with varying learning styles. A traditional method to reinforce material in
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multiplc ways is to ofl'er instruction that students can both see and hear. For example,

a lecture with slides and accompanying written materials reinforces the material in

multiple ways. Other variants of learning style indicate whether the learner prefers

to learn alone or with others. Since medical practice often involves interacting with

other prof'essionals as well as with patients, having practice interacting with col-

leagues in a learning environment is important even if an individual student's general

preference is to work alone.

Role of the Teacher

How students learn is afTected by how teachers teach. A model presented by Kern

et al. (1998) and others is especially helpful in looking at the process ofdeveloping

curriculum in medical education (see Fig. 1.1). Kern and colleagues talk about the

importance of first doing a needs assessment, to determine what learners already

know and what they need to know. Then the teacher must develop goals and objec-

tives fbr learners. Once this process is complete, educators must develop straregies

that will be effbctive in reaching those goals and objectives. Finally, the teacher must

assess learners in ways that reflect the goals, objectives, and strategies.

Overall . Learning r)Goals ' Oblectives '
Teaching
Strategies

_\ Assessment
' of Learning

F'ig, 1.1 Aligning goals, objectives, strategies, and assessment

Writing Objectives, Developing Strategies' and Designing
Assessment Plans

In meclical education, decisions about curriculum content are often made without

first determining the overall goals and learning objectives. Goals are statements

about the overall purposes of a curriculum. Obiectives must be specific and mea-

surable, and can be related to the learner, the process, or the outcomes ofeducation.

Each must be written in a way that allows for measurement to determine whether the

objective has been achieved. Then strategies must be selected that allow the learner

to achieve the desired objectives. Once the curriculum has been implemented, learn-

ers and the curriculum are evaluated, feedback is provided, and the cycle continues.

Tiro olien, cducators select a teaching strategy without a clear idea of what they

are trying to accomplish, e.g., incorporating small group teaching methods without

understanding what such methods can reasonably accomplish or when they can be

used most ef'fectively.
Kern et al., tliscuss five types of objectives, each of which is most appropri-

ately addressed by different types of educational strategies. For example. cognitive

obiectives related to knowledge acquisition can be taught by readings and lectures,

while prohlem solving can be learned through problem-solving exercises or learning
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proiects. All'ectivc obiectives may be achieved most appropriately through discus-
sion, psychorncltor skills must be demonstratcd and practiced, while bchavioral
ob.jectives may rcquire real lif'e experiences to be achieved.

Role of Learning Activities

Learning with understanding, as described in "How People Learn" (2000), assumss

that a strong knowledge base of facts is important, but not sufficient tbr learning.
Knowledge must be clrganized around important concepts, which improves under-
standing and ahility to apply the knowledge to other contexts. Obtaining a largc
knowledgc base involves being exposed to multiple examples of a given concept,
active proccssing ol the infbrmation, and use ol higher-order thinking skills in work-
rng with the l-acts. Bloorn's Thxonomy has been citcd widely in educational circles.
An approach that may be even more usetul in medical education is Quellmalz'
Taxononry (see Table 1.2). The tive levels are Recall. Analysis, Comparison,
Inference and Evaluation.

At the Recall level, students remember key facts, and are asked to rcpcat thcm,
cither verhatim or by paraphrase. At the Analysis level, students break down a con-
cept into separate components, and may look at cause/elfcct relationships. At the

Comparison level, students are required to explain sirnilarities and dil'fcrcnccs. At
the Inference level, students may be given a generalization and askcd to explain it.
or they may be given the evidence and be asked to cornc up with a gcncralization. At
the Evaluation level, students are asked to.ludge the worth of a particular statcmcnt
or idea.

In order to encourage higher-order thinking, the goal should be to identify objec-
tives. design teaching strategies, and assess learners at levels that are decper than

sirnple recall of infbrmation. While learncrs nced to have certain basic l'acts, it is in
analyzing, comparing, drawing inf'erences, and evaluating information that learning
lor understanding occurs.
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Table 1.2 Taxonomy of thinking skills (Adapted tiom Stiggins et al., 1988)

Category Description Sample questions and tasks

Recall o Remembering or recognizing key o Define the word digestion.
facts, definitions, concepts. o List the vital signs.

o Repeating verbatim or paraphrasing o What is a normal blood pressure?

information that has already been o Name the amino acids.

provided to the student.

Analysis o Understanding relationships r ln what sequence did the symptoms

between the whole and its occur?

component parts and between cause r How does a blood pressure cuff
and efTect. work?

r Sorting and categorizing. o Use the values provided to

r Understanding how things work and determine whether the patient is
how the parts of something fit acidotic.
together.

o Understanding causal relationships.
e Getting information from charts,

graphs, diagrams. and maps.
o Reflectively structuring knowledge

in new ways.

Comparison o Explaining how things are similar o ln what ways are pneumonia and

and how they are different. asthma alike? In what ways do they

o Comparisons may be either simple dilfer'i
or complex. o Compare the risks and benefits to

r Simple comparisons are based on a treatment of these.

small number of very obvious
attributes.

o Complex comprrisons require an

examination of a more sensitive set

of attributes of two or more things.
o Comparisons start with the

whole/part relationships in the

analysis category and carrY them a

step further.
Inference o Reasoning inductively or o What would happen if the patient

deductively. lost 30 Pounds?
o In deductive tasks, students reason r Predict what will be the result if you

f'rom generalizations to specific stopped the patient's blood pressure

instances and are asked to recognize medication.
or explain the evidence. o Based on your research, what can

o In inductive tasks, students are you conclude about the need for this
given the evidence or details and are biopsy?
required to relate and integrate the

information to come uP with the

general ization.
Evaluation o Expressing and det-ending an o Is the experiment designed so that

opinion. you will be able to tell whether the

o Evaluation tasks require students to treatment is more effective than
judge quality, credibility, worth, or placebo?

practicality using established o What is the most cost-efTective way

criteria and explain how the criteria to diagnose pulmonary embolisms?

area met or not met.
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Requiring students to apply and integrate material may also require faculty mem-
hers and course directors to integrate material across courses as well as across years
of the curriculum. This means that faculty members need to know what is being
taught in other courses, and, as much as possible, to reinforce learning that is going
cln in other courses. In a hybrid curriculum, this would mean that cases for problem-
based learning sessions are identified and selected based on the cases' ability to
provide clinical relevance for what is being learned in the basic sciences, and for
integrating material across courses.

Role of Feedback and Assessment

.Another criterion identified by Marchese (1998) i.e., giving learners frequent feed-
back and encouraging them to reflect on the feedback, can be challenging in
medical education as well. For example, evidence about the accuracy of learn-
ers' self-assessment suggests that higher achieving students tend to underestimate
their perfbrmance while lower achieving students tend to over-estimate their perfor-
mance. This makes the role of feedback and mentoring especially critical in helping
students improve.

In the pre-clinical curriculum, too often the only form offeedback is exam scores,
and there is often not enough time for students to reflect on exam performance and
learn from their mistakes. The focus for reflecting on individual and class perfor-
mance should be to identify areas of misunderstanding, and to identify ways in
which the teaching or preparing for exams can be improved. Methods of assessment
and I'eedback have powerf'ul efTects on student motivation. Giving students multiple
chances for practice and feedback, for everything from interviewing skills and pro-
t'essional communication to knowledge about anatomy, can go a long way toward
enhancing student learning. Doing so with groups of learners, so they can learn from
each other, can be especially valuable, as long as the opportunities for practice and
feedback occur in an environment supportive of learning and of the students. The
key is to be sure that the assessment methods reward higher-order thinking skills.

Following are examples of general goals, learning objectives related to the goals,
learning strategies appropriate for achieving the objectives, and methods for eval-
uating both learners and the process to determine whether goals and objectives
have been achieved. Let's consider a hypothetical course entitled "Foundations of
Clinical Practice."

One overall goal for Foundations of Clinical Practice is for the student to become

a competent, compassionate, and ethical clinician. An objective related to that goal
is tbr the student to develop basic skills in conducting and summarizing the patient
interview. Strategies for helping students achieve this goal include lectures, small
group discussion and practice, and interaction with simulated patients. Lectures
address general communication skills, specific components of taking a history, and
dealing with patients' emotions. Small group sessions provide students with multi-
ple opportunities to practice these skills before they interact with simulated patients.
Assessment strategies include evaluations by the simulated patients, written exam
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questions related to factual knowledge about elements ofthe history, and essay ques-

tions that require students to demonstrate that they know what questions to ask to

characterize a symptom for a written case scenario.

Another example of an overall goal is to teach students to apply relevant basic

and clinical science principles to the practice of medicine. One obiective states

that the course will help students integrate information learned in other courses in

a clinically meaningful way. This is accomplished primarily through small group

discussion in problem-based learning groups. Assessment includes facilitator eval-

uations, peer evaluations, written tests over the terminology, and a one-page essay

question that asks students to write as though they were talking to the patient in the

problem-based learning case in order to explain the diagnosis, explain what is caus-

ing the problem, describe how the lab tests and history confirmed the diagnosis, and

tell the patient what to expect from the treatment.

The Learning Environment

How well students learn is influenced by a variety of factors. Their own prior

knowledge and motivation are certainly important. Input from their fellow students.

especially if instruction is designed to take advantage ofcollaborative learning, can

also be important. The environment can also have a profound effect on learning.

For example, is the physical environment arranged so that students have easy access

to study space? Is the schedule organized to maximize student learning? Are ser-

vices such as tutoring or study groups available tbr students who need them? Does

the learning environment in the preclinical years minimize unnecessary ct)rnpcti-

tion? Do faculty members set realistic standards for what students are expected to

achieve? During the clinical years, do faculty members and residents serve as role

models in the compassionate and ethical treatment of patients? Do they demon-

strate professionalism in interactions with colleagues? Creating a collaborative

learning environment is particularly challenging in medical education, as students

who are admitted to medical school often have gotten there because of individual
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achievement, not because they have been working in collaborative learning envi-
ronments. Yet medicine is not practiced in isolation. physicians must know how to
*ork with other professionals and with their patients. So it is important to create a
learning environment in which collaboration is encouraged.

Take Home Points

Exponential growth in medicar knowlecrge requires new approaches in mecrical
education.
Long-term retention of knowledge requires active processing of infbrmation and
use of higher-order thinking skills.
students who have choices about their learning and can maintain intrinsic
motivation will learn better and be abre to apply their knowredge outside the
classroom.
Teachers have an important role in designing learning activities and assessment
strategies that fbster independent learning and higher-order thinking skills.
Frequent feedback and reflection are important components in self-directed
learning.
working in a supportive learning environment that reinfbrces self_directed
learning and prof'essional tlehavior can enhance student learning.
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