Preface

Introducing the ‘“Tree of Evaluation”

This volume is a substantial revision and modernization of Evaluation Methods in
Biomedical Informatics, Second Edition, which was originally published in 2006.
Much in the world of informatics has changed since the appearance of the second
edition, and this volume has changed accordingly. This is signaled by the addition
of the important word “health” to the title of the book, to reflect the increasing role
that personal health applications play in the informatics world and to emphasize that
the methods described in the book include but also transcend the work of the medi-
cal profession.

This remains primarily a textbook with a focus on widely applicable evaluation
methods, including both quantitative and qualitative approaches. The chapters on
quantitative studies retain an emphasis on measurement which is very important in
informatics and is not typically covered in statistics courses. The book is written for
use in formal courses for students of informatics at all levels, and for use as a refer-
ence by informatics researchers and professionals. It makes only modest assump-
tions about knowledge of basic statistics.

Because the author team spans the Atlantic, readers will find examples and refer-
ences that reflect experiences and work performed on two continents.

The most significant changes from the second edition include:

* Based on the authors’ additional years of teaching experience, a significant
attempt at clarifying complex issues of methodology that have proven challeng-
ing for students.

* The addition of three important new topics: evidence-based informatics (Chap.
5), methods using “real-world” data (Chap. 13), and mixed-methods studies
(Chap. 17).

* Reconstructing the book with a larger number of somewhat shorter chapters.

* An update of examples and references, while respecting the importance of older
studies that for decades have been guideposts for work in the field. Several older
studies are retained as examples because of their value as teaching cases.
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* The use of hyperlinks to enable users of the digital version to navigate quickly
between interdependent, and now numbered, chapters and sections.
* Additional self-tests, with answers, and “Food for Thought” questions.

Like the earlier volumes, the third edition uses “evaluation” in the title while
recognizing that the methods introduced apply to both evaluation and research. For
this reason, this book could have been called “Empirical Methods...” to cover both.
“Evaluation” was retained in the title to reflect the nature of informatics as an
applied science grounded in practice -- and the fact that many studies of information
resources using the methods described in this book are intended to inform practical
decisions as opposed to, or in addition to, resulting in publications. To help readers
clarify this, the initial chapters devote significant attention to the distinction between
evaluation and research.

The Tree of Evaluation

To illustrate the topics covered and how the key ideas of the book relate to one
another, we have represented the contents of this volume as a tree in the figure
below. In several places, the discussions in the chapters refer back to this Fig. 1.
The progression of topics in the book rises from the base of the tree embracing
the full range of approaches to evaluation. The early chapters discuss a range of
issues common to all approaches and trace the differences between quantitative and
qualitative methods to their philosophical roots. As the discussion progresses up the
tree, it follows a major branch on the left to quantitative methods, introducing there
an all-important distinction between studies that emphasize measurement and those
that emphasize demonstration. This distinction is important because measurement
is under-appreciated in informatics. From there, the discussion follows another
major branch on the right into the world of qualitative methods, subsequently rising
to a central branch of mixed methods. At the highest level of elevation, the tree
reaches a canopy of important topics emphasizing communication and ethics.

What Isn’t Included

Informatics is an increasingly vast and diverse field, and no single work can cover
all aspects of it. In revising this volume, we became increasingly aware of topics to
which only passing reference is made or in some cases were not included at all.
Most important, while the methods introduced in this book are widely applica-
ble, the discussions make no attempt to describe all of the information resources and
purposes of their use, to which these methods can be applied. The examples illus-
trated are chosen for their potential to illustrate specific methods. Inevitably, readers
of this book will take away from it not so much a deeper sense of “what works and



Preface

T N

Communication & Ethics

&

-

'S
Economic Studies e ™ a

Qualitative Study Design
and Analysis

Quantitative Study
Design and Analysis
Measurement Studies Demonstration Studies

Lab User Lab Field
fect Function Function

- Leaning Quantitative

Needs
Analysis

Field User
Effect

Structure Design
Validation  Validafjon

Problem
Impact

Organiz-
ational

Usability

Leaning Qualitative 4

Qualitative Studies

Responsive Professional Afl
llluminative Review Criticism

Quantitative Studies

Decision
Facilitation

Quasi-
Legal

Comparison  Objectives Goal-free

based based

Fig. 1 The tree of evaluation

xiii

A

Chapter 19-20
Ethical, legal, & social issues

Chapter 18
Economic Studies

Chapter 17
Mixed Methods

Chapter 14-16
Qualitative Methods

Chapter 7-13
Quantitative Methods

Chapter 6
Quantitative Measurement vs.
Demonstration

Chapter 3-5
Informatics Study Types

Chapter 2
Philosophy-based
Approaches

Chapter 1
Informatics as a Field

what doesn’t” to improve health with information resources, but rather a much
greater ability to determine rigorously what works and what doesn’t—and why.
Because this is a basic methods textbook, scholars of evaluation methodology
will not find cutting-edge techniques discussed here. We also omitted detailed dis-
cussion of what might be called intermediate level methods, such as principal com-
ponent analysis and generalizability theory. For this reason, doctoral students who
wish to employ these methods in their dissertation research will likely need further

reading or course work.

While the evaluation methods addressed in this book are applicable to studies of
information resources employed in bioinformatics and computational biology, the
examples in the text include relatively few applications in these important fields.
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In Sum

Returning to the Tree of Evaluation and extending the metaphor, we hope this vol-
ume serves for informatics the same purposes that a tree serves in nature, most
notably endurance through its emphasis on the basic methods that will change more
slowly than the resources to which they are applied. And like a tree that serves many
purposes from cleaning the air to a play place for children, this volume will hope-
fully prove useful to everyone who seeks to improve health through the best possi-
ble use of the best possible information resources. Finally, those of us who work
intimately with these methods appreciate them as a thing of beauty, much like a tree.
And much like a tree that provides shelter for many forms of life, large and small—
helping them to thrive and multiply—we hope our tree will both stimulate and sus-
tain the growth of the field of informatics.

Ann Arbor, MI Charles P. Friedman
Southampton, UK Jeremy C. Wyatt
Portland, OR Joan S. Ash
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