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Preface

A workable vision of scientific practice has proven to be an elusive, if laudable, goal
for professional psychology. The field cannot be faulted for failing to seek scientific
wisdom, but it has been slow to integrate that wisdom fully with the wisdom of
practice. This has proven to be a major oversight for, despite psychology’s long-
standing commitment to science, practitioners are unlikely to think scientifically if the
methods and products of science are described in ways that make it impossible to do
so. Unfortunately, the rhetoric of science too often has done just that: So focused has it
been on the problem of distinguishing good science from bad that it has inadvertently
defeated any hope of a practical science developing in our field.

We offer one remedy for this situation: This book is about scientific thinking for
the professional psychologist. Specifically, it is a primer on the application of
scientific logic to professional practice. We argue that the professional needs a more
straightforward and realistic scientific identity than heretofore has been available. The
professional consciously must become a local clinical scientist, bringing all the power
of scientific thought to the specifics of the clinical situation. Contrary to forces in
psychology that promote uncritical acceptance of science as given by academic
researchers or, alternatively, that encourage criticism and ultimate disregard of the
scientific endeavor, we call for a redoubling of efforts to incorporate scientific thought
into practical professional inquiry. The oft-mentioned pillars of science for the
practitioner, outcome evaluation and direct application of scientific findings to clini-
cal problems, are important but incomplete benefits of science. In addition, specific
extension of scientific forms of thought into the realities of practice is required. In
elucidating this idea in the book, we focus on the implications of scientific methodol-
ogy for inquiry in actual practice situations.

One goal of our work is to offer a hopeful perspective for those who wish
seriously to have it all—both the intellectual and empirical integrity of science and
the received knowledge and skill originating in professional traditions. We value
freedom of inquiry and openness to possibility above theoretical predilection, intel-
lectual pretense, and expert expressions of certainty. We envision a professional
who is comfortable managing the boundary between art and science and who holds
allegiance to evidence and truth above dogma, be it professional or scientific in origin.
Becoming such an individual requires a lifetime of effort and the most rigorous and
conscientious attention to the logical foundations of modern science. Methodology,
both traditional and innovative, when considered in light of the realistic complexities
of professional practice, becomes something more than a recipe for credible science:
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It becomes a guidebook for thought, critical questioning, and reflection in specific
situations.

Insofar as our focus is on fundamental issues, this book should be beneficial to all
professionals seeking to bring scientific thought into their everyday work. We draw
heavily on examples from individual and family psychotherapy. However, the ideas
could apply to a wide variety of professional activities. We do not consider this work
to be the last word on scientific practice; we hope it contributes to renewed scrutiny of
the role that science must play in clinical practice.

The book is divided into three parts. Part I begins with a brief history of the
science—practice debate in professional psychology. This is followed by a summary
of the local clinical scientist model. Part II explores the logic of traditional scientific
approaches as they pertain to local practice. Included here are issues in the philosophy
of science, the logic of research design, and statistical approaches to inquiry. Part III
examines nontraditional approaches, which in many ways harken back to the most
basic questions about the meaning of science for practice. Here we discuss topics such
as qualitative methods, critical thinking and logic, and framework development and
offer concluding thoughts.

Our presentation is intended to be thorough; we attempt to be as complete and
straightforward as possible without compromising the actual complexities of the
issues presented. In the course of writing the book, it proved necessary to outline
many background details of methodological topics as we explored their fundamental
logic. A good deal of this material is abstract, consistent with its historical origins. We
believe that great errors have been made, in the name of clarity of presentation, in
trying to present methods as simple, taken-for-granted rules of conduct: In the
process, whole traditions of thought and doubt have been lost to us. We do not repeat
these errors here. As a result, some will find aspects of the presentation difficult, and
more than one reading may be required. Others who have more background may be
able to skim some of the details—although we hope these readers will find the
material presented in a different light than is customary. We have not presented
everything, nor have we shied away from difficult topics, especially in the chapters on
philosophy of science (Chapter 3), statistics (Chapter 5), and logic (Chapter 8). The
reader is encouraged to study this material carefully and to read other works on the
topics. Above all, we hope readers recognize that the logic of science is exciting, has
enormous implications even for the most mundane observations in practice, and
resides among the deepest roots of our professional culture.

Many individuals have contributed both spiritually and substantively to this
project over its many years. Special thanks goes to Roger L. Peterson and Russell
Bent, who set the context for the development of the local clinical scientist model:
Roger L. Peterson’s contribution of incisive intellect and limitless support was
particularly important early in the conception of the project. Many colleagues and
friends provided useful commentary on various ideas represented herein. Included
here are Peter Carino, Morris Eagle, Lorraine Mangione, David Singer, Colborn
Smith, Mitchall Thomeshaw, and Joel Weinberger. In addition to intellectual assis-
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tance, Donna K. Nagata, Christopher Peterson, and Tamara Lyn read chapters and
provided invaluable feedback that greatly improved the presentation. Numerous
students, some of whom are now full-fledged professionals, were similarly helpful,
including Ronald Berg, Cleary Donovan, Ann Drake, Jerry Gold, David Goldfinger,
Sharon Gordon, Jennifer Hillman, Jeremy Leeds, Tamara Lyn, Vagdevi Meurier,
Curie Park, Katherine Rosenblum, Marianne Ruggeri, Aaron Sardell, Jennifer
Stevens, and Melanie Tallie. Finally, in addition to the many outstanding scholars
whose works are cited throughout the book, there is more than one generation of
excellent teachers represented herein. Their influences are legion, albeit now difficult
to identify as they have become intertwined with our intellectual and professional
lives. For Steven Trierweiler these include Bruce L. Baker, Stephen L. Golding,
Fredrick Kanfer, James T. Lamiell, Gordon Paul, Julian Rappaport, the late Donald T.
Shannon, and Harry Triandis. For George Stricker these include Emory L. Cowen,
Gordon F. Derner, and Melvin Zax. It is impossible to thank these important figures
adequately, but we hope that we have carried on something that was meaningful to
them without distorting it too seriously. Finally, we would like to thank our families
for tolerating our extended, book-related distraction. We hope that we have set a
foundation to make future excursions less consuming and obsessive.

Steven Trierweiler
George Stricker
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the Local Clinical Scientist



The Problem of Integrating
Science and Practice

Something and nothing produce each other;

The difficult and the easy complement each other;
The long and the short off-set each other;

The high and the low incline toward each other;
Note and sound harmonize with each other;
Before and after follow each other.

Therefore the sage keeps to the deed that consists
in taking no action and practices the teaching

that uses no words.

—Lao Tzu (1963, p. 58)

The years following World War II were heady times for U.S. psychology. An ambi-
tious program for developing psychology’s professional side, adopted at the Boulder
Conference, recommended that psychologists be trained as scientist-practitioners
(Raimy, 1950). They would embody the intelligence, values, skills, and burgeoning
promise of both psychological science and psychological intervention as each em-
barked on a period of striking growth. New ideas, of substantial intellectual, social,
and practical consequence, abounded in both arenas. Psychological science-—careful,
conservative, and increasingly assertive about its logical-empiricist foundations—
promised to bring both mind and body under the secure fold of twentieth-century
science. Similarly, psychologists were discovering that their knowledge and interests
could contribute to the development of nonmedical interventions for mental dysfunc-
tion, and to improving the overall mental health of U.S. society. The notion of
integrating these two aspects of psychology, science and practice, and of enhancing
psychology’s social credibility at the same time was a spontaneous and obvious
acknowledgment of the state of the discipline.

THE PROBLEM

Unfortunately, having a good idea is one thing; implementing it is quite another.
Even today the promise of a unified psychological profession, born in the spirit of the
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postwar era, has yet to be realized. Rather, two distinct lines of training exist: One
consists of traditional academic programs, mostly housed in research universities,
that openly allege their adherence to the scientist-practitioner model (Belar & Perry,
1992); the other, the professional school movement, emphasizes a practitioner train-
ing model that is innovative, and these programs usually are housed in university and
freestanding institutions that may not have a longstanding tradition of doctoral
education (e.g., R. L. Peterson, 1992). There is overlap among these types of pro-
grams, but it is extremely limited; in large part, both physically and culturally, they
represent differing organizations and political interests within organized psychology.
As recently as 1990, each group had its own conference in which the problems of
curriculum development and of research training in professional psychology were
addressed (Belar & Perry, 1992; R. L. Peterson et al., 1992).

The history of the scientist-practitioner model, as enacted by psychology train-
ing programs, has not corresponded well with the integrative ideal elaborated at the
1949 conference. What could have gone wrong? It seems so obvious that knowledge
production should be connected with implementation. In a field like professional
psychology, where much of practice is inherently ambiguous, based as it is on human
interaction, what could be more reasonable than to temper it with the care and rigor of
the scientist? In turn, would not a science informed by the problems of practice
proceed in a more directed, practice-relevant fashion?

Complex political, economic, and intradisciplinary issues surround this matter.
Broadly speaking, however, the record is clear: The promise and rhetoric surrounding
the Boulder Model notwithstanding, a large number of practitioners argued that the
traditional training system was not paying sufficient heed to their needs and interests
(D. R. Peterson, 1985). Science, and particularly research training, they asserted, was
overemphasized at the expense of responsible attention to practical experience. When
traditional programs were unwilling or unable to respond to these concerns, practi-
tioners developed an explicitly professionalized version of training wherein the
training culture, in comparison with Boulder Model programs, was relatively more
practice oriented and relatively less research oriented. Today these practitioner
programs train a substantial proportion of new professional psychologists, and their
impact on accrediting bodies and on the ways training is conceived in this country is
undeniable. The debate goes on as some continue to assert the priority of traditional
interpretations of the Boulder Model, as though they were never in doubt (e.g., Belar
& Perry, 1992; O’Sullivan & Quevillon, 1992), even as others point to the failure to
implement the model adequately (Stricker, 1992). At the same time, the newer
practitioner-oriented training programs, many of which view themselves as closer to
the scientist-practitioner ideal than traditional programs, are showing signs of matu-
rity (Bourg, Bent, McHolland, & Stricker, 1989; R. L. Peterson et al., 1992). '

The problem with debates of this sort is that they tend to feed on stark contrast:
Contrary to the spirit of the Boulder Conference, science is pitted against practice and
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practice against science. People, their interests and identities as psychologists, their
institutions, and their accomplishments, become cardboard figures on an artificial
stage, where serious examination of the identity problems attendant on the integra-
tion of science and practice becomes impossible. Fortunately, there are recent at-
tempts to solve these problems. Authors from a variety of persuasions, encompassing
both academic and professional backgrounds, are attempting to breathe renewed
vigor into the science—practice relationship, and to delineate more exactingly how
scientific training might contribute to a practitioner’s everyday activities (e.g., Hosh-
mand & Polkinghorne, 1992; Kanfer, 1990). Notably, these include authors from
explicitly practitioner-oriented programs, where the concern has never been to ex-
clude science, but rather to place it into proper perspective relative to the realities of
training in professional practice (e.g., D. R. Peterson, 1985, 1991; Stricker & Trier-
weiler, 1995; Trierweiler, 1987; Trierweiler & Stricker, 1992). For the most part, these
are integrative attempts to expose the fallacies in viewing scientific products as
irrelevant to practice or clinical formulations as lacking in rigor. These proposals have
involved the adaptation of scientific method and thinking to clinical contexts (e.g.,
Kanfer, 1990; D. R. Peterson, 1991; Shakow, 1976) or, more sweepingly, the critique of
logical-empiricist science in favor of a more constructivist-hermeneutical variety
(e.g., Hoshmand & Polkinghorne, 1992; R. L. Peterson, 1992).

THE LOCAL CLINICAL SCIENTIST

These are positive developments, but culture and identity problems remain that
are endemic to training in science and practice (see Stricker & Keisner, 1985a). On the
whole, psychology is not a field with unambiguous ties between basic science and
practical technology, and it is unlikely to become such a field in the foreseeable future.
Students long have needed more direct assistance in managing the complexities of our
knowledge base and praxis. In this book, we will address these neglected aspects of
professional psychology training by discussing how research methodologies can be
viewed as frames for critical thinking in realistic clinical contexts.

This discussion will be based on preliminary work by Trierweiler and Stricker
(1992; Stricker & Trierweiler, 1995) that offered a pedagogical solution to the
science—practice problem in a discussion of how science and research methodology
training should be presented to professionals. We focus on the natural linkages that
exist between scientific and professional forms of practice and thought, rather than on
how practice should be modified to be more scientific or on how science should be
modified to be more practical (see Stricker, 1992). In addition, we emphasize the local
realities of clinical practice, and the problems professional psychology students face
in blending the various aspects of the discipline into their professional identities, even
as we discuss basic methodological concepts.
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Our approach might be termed critical-pedagogical. Rather than concentrating
on socializing the students to a particular form of problem solving, as is often the case
in research curricula, we begin with the question of what professional psychologists
should know about scientific inquiry and how they should use it. Attention to this
question places our own theoretical predilections and beliefs about the epistemologi-
cal adequacy of various forms of scientific and clinical inquiry in the background,
secondary to didactic goals. Having identified what we want to teach, we then
explicitly select and focus the discussion of this material on an image of professional
identity that is compatible with the realities of professional practice. We have termed
this image the local clinical scientist: Practitioners are viewed as critical investigators
of local (as opposed to universal) realities who are knowledgeable of research,
scholarship, personal experience, and scientific methodology. They also are able to
develop plausible, communicable formulations for understanding essentially local
phenomena using theory, general world knowledge including scientific research, and,
most importantly, their own abilities as skeptical scientific observers.

This definition will be elaborated in Chapter 2. Briefly, in this view, scientific
research training in professional psychology is as much an exercise in critical thinking
and attitude development as it is preparation to conduct scientific research. As we will
show, this is a belief that has an extended history in doctoral-level clinical psychology
training, and was implicit in the Boulder Model (Raimy, 1950). However, it has
received little direct implementation in training in science and methodology. Neglect
of this training perspective may be one reason why the split between science and
practice remains.

Our central thesis is that the difference between ‘‘hard-nosed” scientific and
everyday clinical inquiry is a matter of emphasis. Traditional science, by its nature,
seeks consensus: It attempts to be completely public in the ways questions are framed
and in the ways they are answered. The so-called “‘scientific method” is an approach
to problems that promises answers that are altogether public, general, and unam-
biguous. In contrast, the clinical method is fundamentally private (personal) and
localized (i.e., the relevant information is often completely unique to the situation; see
Chapter 2). Although, in principle, many aspects of a clinical inquiry could be
described publicly, doing so requires great effort and rarely is accomplished in
practice. Individual clinical efforts usually require more attention to unique circum-
stances than to universal scientific laws. As a result, our public representations of the
complexities of clinical work (e.g., psychotherapy outcome research and clinical
judgment research) remain only rough approximations, seldom offering unam-
biguous guidance for specific circumstances.

Clinicians need skills in the application of the scientific metaphor to the local
context; a thorough understanding of science and scientific values, and the ability to
generate internally consistent formulations that are logically consistent with detailed
local data. A critical-pedagogical approach requires that all methods be considered
tools that have strengths and weaknesses for particular inquiry requirements. Thus,
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we will deal directly with both traditional and nontraditional approaches to psycho-
logical inquiry. As we develop throughout the book, the clinician needs to be a natural
scientist of the clinical situation, like a Sherlock Holmes of clinical problems.

RESEARCH TRAINING IN CLINICAL PSYCHOLOGY:
SOME HISTORICAL BACKGROUND

To better understand how the science—practice dilemma came to be, a closer look
at the context and details of the Boulder Model will be helpful. This discussion draws
heavily on the historical presentations of Stricker (1992) and Stricker and Cummings
(1992).

The more one examines Raimy’s (1950) work on the Boulder Conference, and its
farsighted, even brilliant, precursor, the Shakow Report (American Psychological
Association, Committee on Training in Clinical Psychology, 1947), the more amazing
it becomes that these have not been retained as required reading for all professional
psychologists. Taken together, they are among the most radical and inspired docu-
ments in the history of the professions, and they provided the spadework needed to
establish the profession of psychology as legitimate in the eyes of the general public.
They are contemporary documents in that they reveal the rationale for many of the
structures and attitudes underlying current professional psychology training prac-
tices. They do not cover all of the ground one needs to cover in professional training,
and their authors certainly could not anticipate the changing economic and political
landscape of psychology and mental health care. Nonetheless, the powerful image of
the scientist-practitioner has long been the standard for training psychologists to
fulfill the multiple roles inherent in our diverse field.

Two Streams of Development of Professional Training

The Boulder Model’s influence on training can be thought of in terms of two
developmental/historical streams, the political and the pedagogical.

The Political Stream

The political stream has to do with actions associated with consensus building
and policy development in the context of intellectual diversity. Psychology has long
been an extremely diverse discipline, and so it was during the postwar years. Psychol-
ogy training was occurring in major universities throughout the country, embodying
the complete range of distinctions one can make among institutions in terms of region,
academic status and influence, economic resources, public versus private, and so on.
The difficulty in bringing academic departments together to work collectively on
something they were already doing in their own various ways should not be underesti-
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mated. Raimy (1950) pointed out that attitudes among Boulder conferees ranged from
the view that there was no scientific basis for the professional practice of psychology
to those wishing to establish completely professionalized training. The unification of
the scientist and practitioner identities was a brilliant political symbol for rallying
consensus amid the open divergence of opinion existing in the field. At the same time,
it was not a compromise and it was more than a symbol: The scientist-practitioner
model was an affirmative direction for training in clinical psychology.

The Pedagogical Stream

The pedagogical stream involves the Boulder Model as an educational ideal, and
as a guide to professional training program development. Although the conference
clearly contributed to this idealized image, a curriculum was designed, and broad
educational guidelines were established, one must go to the Shakow Report to
understand the theoretical vision implicit in the model. Integrative models like this
one have a certain eloquent common sense that inspires, lends legitimacy, and leads
one to conclude that the best of both worlds will be retained and expressed in
something new. The possibility that such an image may be more aspirational than
actually accomplished is easily lost in the enthusiasm of political consensus.

The Social Context for the Boulder Conference: The Forcing Event

The scientist-practitioner model did not arise simply out of the good will and
social consciousness of academic psychology. The federal government played a
significant role, as it has in scientific and social welfare efforts throughout this century
(see also Rappaport, 1992; Weiss, 1992). Following World War II, the Veterans
Administration (VA) and the U.S. Public Health Service sought to expand the ranks of
professionals available to treat the psychological distress of World War 1II veterans.
Experience with World War I suggested that this distress would peak in the early
1970s. Until the late 1940s training in clinical psychology had been loose and
haphazard, almost an avocation for the academically trained psychologist. Profes-
sional training experiences were, for the most part, constructed by the student in sites
similar to current internships and through the pursuit of individualized supervision.
The VA wanted something more precise than this state of affairs. Professionalizing
psychology was the answer, an idea already existing in some psychology departments
before World War II (e.g., Columbia University; see Shakow, 1948), in an association
devoted to applied psychology, and in the existing practice of psychology. The VA
requested that the American Psychological Association (APA) identify the bound-
aries of competent clinical psychology training and establish mechanisms for accredi-
tation. This request led to the formation of the Committee on Training in Clinical
Psychology, under the leadership of David Shakow. Thus, the Boulder Conference
resulted from government funds, the work of this committee, and the force and
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sensibility of the resulting Shakow Report (American Psychological Association,
Committee on Training in Clinical Psychology, 1947).

Research Training in the Political Stream: The Boulder Conference

Three perspectives toward the relationship between research and practice were
represented in Boulder, as discernible in Raimy’s (1950) documentation of the
conference: (1) the evaluation and development of existing clinical technologies,
(2) the search for new conceptualizations and technologies growing out of profes-
sional efforts, and (3) the adoption and implementation of the scientific attitude in
professional work. Unfortunately, these perspectives, and the important training
emphases they imply, were not uniformly represented by the different departments
attending the conference. Rather, they described the diversity of interests represented
at the conference.

Most importantly, the view implicit in the first two perspectives, that too little
was known to justify psychological practice, was carried most clearly in the tone and
discussions of how science and practice relate. Academic psychology was, as it
continues to be, confident about its research traditions, but less secure about the rigor
of practice. Insufficient attention was given to the third perspective, and the problems
implicit in Raimy’s recognition that

much of the time, thinking in a practical, clinical setting requires suspension of
highly critical, analytical concern over constructs, especially where immediate
problems of human welfare are involved. The clinical psychologist ordinarily
functions in a social setting in which abstract ideas cannot be debated at all times,
but where practical decisions must be reached by a number of persons with
differing backgrounds and skills. Realization of the need for adaptability should,
in the long run, free the clinical psychologist from feelings of guilt over the
“unscientific” demands of clinical reality, if at the same time he has had the
opportunity to learn how to analyze personality concepts in terms of their system-
atic implications. There cannot be overindoctrination in the scientific attitude.
There can be an illusory oversimplification of the problems faced by the clinical
psychologist who is also a scientist. (Raimy, 1950, p. 86)

Of course, science is supposed to be conservative, so some degree of debate was
to be expected. This was an age when case studies were prominent in a field
dominated by psychoanalytic thinking (Stricker, 1992). As the rules and logic of
creating more formally rigorous research designs became more widely available (e.g.,
Campbell, 1957; Underwood, 1949, 1957), it was reasonable for statistically minded
scientists to wonder about the intense individually focused activities of clinicians.
Even more suspect, from a scientific perspective, was the tendency for clinicians, like
medieval scholastics, to find status and legitimacy through their links, via personal
psychoanalysis, with great minds of the past. Unlike science, where, in principle,
research techniques and findings are presumed to be completely open to the public,
clinicianhood seemed a private club where only a few cognoscenti could grasp what
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was really going on. Or perhaps, as many scientists feared, even clinicians did not
know: As one Boulder conferee quipped, “Psychotherapy is an undefined technique
applied to unspecified problems with unpredictable outcome. For this technique we
recommend rigorous training” (quoted by Raimy, 1950, p. 93).

Thus, a major rationale for the scientist-practitioner model at the Boulder
Conference was to encourage the use of scientific methods to evaluate and improve
clinical approaches. Without the promise of government funds, it is doubtful that even
this cautious nod would have been given (Rappaport, 1992; Weiss, 1992). In any case,
far from the solid foundation for professional training usually imputed to the model,
the impression one gets from the discussion of research training for clinicians is more
tentative and hopeful than visionary; there clearly was much work to be done.
Consider the tentative quality of the reasons given for combining training in research
and practice.

1. Graduate students, it was agreed, should receive training in both research
and practice in order to develop interest and background in both areas.
Following completion of training, some persons might well continue to be
active in both areas; others might concentrate on one.

2. The manifest lack of dependable knowledge in clinical psychology and
personality demands that research be considered a vital part of the field of
clinical psychology. Participants at the Conference displayed considerable
humility with respect to confidence in present techniques.

3. There is little evidence to show that interest and competence in both areas
are unlikely to occur in the same person. There is considerable evidence that
certain individuals are capable of both. With the number of applicants far in
excess of our training facilities, selection can be aimed at students capable of
being trained in the double role.

4. Effectively performed service functions to provide an avenue for bringing
psychologists into intimate contact with the significant problems of research.

5. Effectively performed service functions have provided in the past, and
probably will provide in the future, a means whereby research in clinical
psychology and psychiatry will obtain much needed support for the initia-
tion and continuation of research projects. Competence in service does not
insure competence in research, but recognized competence in service is

* likely to provide support for research as a means of obtaining better answers
to current problems. (Raimy, 1950, pp. 80-81)

Interestingly, the charm and power of the idealization ring out even in so
tentative a presentation. Of course the hidden question—hidden even to this day—
concerns exactly what this person is supposed to be like. One can only speculate what
course training might have taken had Boulder conferees actually developed profes-
sional case studies of individuals consensually identified to embody the model.
However, it is doubtful that such a consensus would have been possible given the
politics of the time. There was recognition of the didactic problems the model

presented.
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Students lack confidence in their abilities to do research, and their clinical
interests make research appear as a noncontributory, time-serving requirement.
The educational task faced by psychology departments seems to be one of
stimulating interest in research without stifling or frustrating the student’s sponta-
neous interest in problems of personality diagnosis and therapy. The Conference
felt that the task is one that requires a frank facing of the motivational problems
rather than a forcing of students into compliance. (Raimy, 1950, pp. 81-82)

How familiar this sounds to those of us engaged in contemporary professional
training. As such, how it underscores our point that the tasks implicit in the model
have never been satisfactorily accomplished. The solution at the time, which was
politically sound, was to keep things as they were: Like other graduate students,
professional students would be trained in research and statistics courses and work
under the sponsorship of active researchers, completing a master’s thesis and a
doctoral dissertation. The only hint of anything different is that they would be trained
to make “relevant analyses” of clinical phenomena (Raimy, 1950, p. 85), to bring new
ideas into research; and to make “careful definition of concepts as a check upon the
‘intuitive’ judgment often required in such practical situations as staff meetings and
clinical reports” (Raimy, 1950, p. 86).

Research Training in the Pedagogical Stream: The Shakow Report

If Raimy’s (1950) report of the Boulder Conference carries the politics of the
times, the Report of the Committee on Training in Clinical Psychology of the
American Psychological Association (1947) carries their educational spirit and aspi-
rations. This document is often referred to as the Shakow Report, which Raimy wisely
included as an appendix to the Boulder Conference volume (from which citations are
drawn below). Here, science is an attitude to be instilled in good people, to be used
sensitively for the good of the public. Early on it was clear that the envisioned
integration of science and practice would require considerable effort.

We are cognizant of the great difficulties which a shift from an academic to a
professional program involves in a university setting. We recognize that this
change must take much effort and time and that even were it possible to set up a
fairly fixed schedule of training, such a step would at present be both premature
and ill-advised because of the great need for experimentation in ways of imple-
menting a sound program. We are therefore emphasizing the goals and principles
of what we consider a desirable program rather than attempting to lay out a
detailed blueprint. (Raimy, 1950, p. 210)

It would be work of a pedagogical nature carried out by individuals dedicated to
training high-quality clinical psychologists.

In that wise volume, ‘Medical Education,” (Flexner, 1925, p. 176), Abraham
Flexner says °. .. the medical school cannot expect to produce fully trained
doctors; it can at most hope to equip students with a limited amount of knowledge,
to train them in the method and spirit of scientific medicine and to launch them
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with a momentum that will make them active learners—observers, readers,
thinkers, and experimenters—for years to come. . . . The general arrangement of
the curriculum, if sound, can make this task a bit easier, or if unsound, a bit harder;
but in general much more-—very much more—depends on teacher and student
than on curriculum mechanics or teaching devices.’

If we substitute clinical psychology for medicine, this statement expresses
the essential point we wish to make in this report. Our task is to find good teachers
to give good students good training that will start them off in the first stages of
their careers as clinical psychologists. (Raimy, 1950, p. 211)

And it was fully expected that this emphasis on teaching would impinge on standard
ways of operating in academic settings. For example, in discussing some general
principles for training, the committee notes:

Departments of psychology have perhaps been too much concerned with provid-
ing their instructors with freedom to organize their courses as they saw fit under an
assigned title. This has frequently resulted in considerable duplication in courses
and in the omission of important areas. In either case the student suffered. Without
in any way infringing on the instructor’s fundamental freedom, it would seem
possible . . . for instructors to lay out courses which are complementary and
supplementary to the others given, rather than overlapping because they are
ignorant of the general content of colleague’s courses. . . . The student should
come in contact with a number of instructors representing a variety of points of
view and types of experience. (Raimy, 1950, pp. 217-218)

The program should be oriented toward enhancing both the personal and professional
growth of the student as a psychologist.

The general atmosphere of the course of training should be such as to encourage
the increase in maturity. . . . The environment should be ‘exciting’ to the degree
that the assumed ‘insatiable’ interest in psychological problems is kept alive, the
cooperative attitude strengthened, and the passivity usually associated with so
much traditional teaching kept at a minimum. The faculty must recognize its
obligation to implant in students the attitude that graduate work is only the
beginning of professional education. (Raimy, 1950, p. 219)

And a scientific attitude plays a prominent role in this formulation.

Throughout the course of training there should be an emphasis on the research
implications of the phenomena with which he is faced, so much so that the student
if finally left with the set constantly to ask ‘how’ and ‘why’ and ‘what is the
evidence’ about the problems with which he is faced. There is probably no more
important single task placed on the teaching staff than this direction towards
research. (Raimy, 1950, pp. 219-220)

Taken together, the Boulder Model and the Shakow Report offer a sound, but
preliminary, guidebook for training—more an aspirational direction than a precise
training model. The scientist-practitioner model was and is a great idealization.
However, as we have suggested, problems abide in the distinction between the model
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as an educational aspiration, and the model as a description of actual training practices
in real, political, and diverse educational institutions. Boulder participants were only
beginning to evaluate the notion of combining psychological science with practice:
They could not know how practice would develop over the years, nor the directions in
which science would lead them (Stricker, 1992). History suggests that the doubts,
concerns, and political controversies underlying the model are still operating. The
scientist-practitioner model, as an idealization rather than as a reality, is invoked too
often as a tacit solution to problems that have not been considered carefully. Mean-
while, as a pedagogical theory for training that was in need of serious articulation and
development, it has, for the most part, lain dormant, captive to the same politics and
academic conservatism that contributed to its widespread rhetorical adoption
(Stricker & Cummings, 1992).

From Boulder to the Present

As years passed, a growing number of graduates of Boulder Model programs
became practitioners who operated outside and independently of academic institu-
tions. Their professional skills and services were well received, and their confidence .
grew (Stricker, 1992). New approaches to therapy were developed that were linked
directly to experimental psychology (e.g., Paul, 1967; D. R. Peterson, 1968), suggest-
ing that one day practice would indeed involve implementation of the truths discov-
ered in the laboratory. By the late 1960s, many psychologists, both within and outside
training institutions, felt that the legitimacy of practice was established and they
began to ask why the technical and professional aspects of practice were not more
fully the focus of clinical psychology training.

Stricker (1992) suggested that scientific research has indeed influenced practice,
but not always in the direct ways one might expect. Rather, since the Boulder
Conference, scientific methodologies have created a cultural context within which
practice activities, like psychotherapy, are interpreted and modified. As case study
methods gave way to experimental designs, the questions we asked about therapy
changed from treatment demonstrations to controlled outcome studies. The questions
raised by these studies, in turn, lent legitimacy to the explosion of creative approaches
to psychotherapy we witnessed in the 1960s. Later, in the 1970s and 1980s, more
flexible, comprehensive, and time-sensitive methodologies came into widespread
use, including multivariate analysis, meta-analysis, time-series analysis, and latent
variable models, shaping the possibilities for the scientific analysis of psychotherapy
process currently found in the literature, and raising prospects for integration across
approaches heretofore deemed impossible (e.g., Stricker & Gold, 1993). From this
perspective, methodological science plays a central role in the process of social
legitimation of professional activities.

Yet, at the same time as these scientific questions were being raised, occasionally
answered, and often forgotten, practice went on, changing to some extent, but mostly
expanding into new arenas for enacting psychological intervention. The most blister-
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ing attacks by science could never completely disable a mode of practice that people
liked, and what appeared to be the strongest endorsement by science could not raise a
particular approach into preemptive ascendance over its counterparts. Quite indepen-
dently of the attacks, endorsements, and diffidence of scientific psychology, we still
find a broad range of approaches to psychological intervention thriving. Ranging from
psychoanalysis to behaviorism to humanism to family systems to community psy-
chology, these approaches exist as subcommunities within the larger discipline,
belying the unity and scientific certainty sought at Boulder. Science and practice have
remained largely separate endeavors.

Consistent with this picture, the story of training across this period of our history
resides mostly in the political stream. Problems with research training in the existing
scientist-practitioner programs played a central role in the push for explicitly profes-
sional education. Even in the mid 1960s, an APA-convened committee composed of
prominent researchers, scientist-practitioners, and practitioners concluded that re-
search training overemphasized research production at the expense of training in
research consumption for clinicians (American Psychological Association, Commit-
tee on the Scientific and Professional Aims of Psychology, 1965). Rodnick (1966)
observed that much of the research training activity for clinicians was irrelevant to
their professional training, and the report coming from the Chicago Conference
criticized an overemphasis on laboratory experimentation and scholarly production at
the expense of creative applications of research methodology to clinical problems
(Hoch, Ross, & Winder, 1966). The movement for professional training grew and
became organized, leading to the current well-established professional programs that
graduate at least a third of the students obtaining degrees in clinical psychology (D. R.
Peterson, 1985; Stricker & Cummings, 1992).

Exploration of a pedagogy for implementing the Boulder vision did not occur
during this heavily politicized period, at least in the public forum. Much was written
about how clinicians were not great research producers, and not even great consumers
(e.g., Barlow, Hayes, & Nelson, 1984; Cohen, Sargent & Sechrest, 1986; Goldfried,
1984; Strupp, 1981). Yet commitment to science has remained strong: Contrary to
stereotypes, professional schools uniformly implemented research training programs,
and research training has played a prominent role in curriculum development
throughout the rise of the professional training movement.

SCIENCE AND METHODOLOGY IN CONTEXT

The purpose of this history is to give the reader a clear context for understanding
why and how research training in professional psychology is what it has become. It is
now time throughout this field to pursue the goal, not only of making professional
work scientific, but also of making scientific work professionalistic. Method does not
function independent of time and context, nor is it necessarily limited to that context.
Indeed, there is a sense in which method carries the true creative spirit of science at its
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best, better than does the substance of scientific knowledge. In the remainder of this
book we strive to convince the professional reader that methodology is an art form
of great beauty and elegance, and that it has unlimited potential for guiding clinical
thinking in the hands of the creative professional. It is an art form created in the history
of the profession, in the context of heated debate, and in the passionate love of
practice. As the reader will see, our pedagogy will strive constantly to maintain
contact with this history so as to understand and justify the inteliectual work required
to grasp difficult methodological theory.



The Local Clinical Scientist

The object of reasoning is to find out, from the consideration of what we
already know, something else which we do not know. Consequently,
reasoning is good if it be such as to give a true conclusion from true

premisses, and not otherwise.
—C. S. PeIrcE (1877/1955, p. 7)

A poet’s hope: to be,

like some valley cheese,

local, but prized elsewhere.
—W. H. AupeN (1991, p. 853)

The problem of integrating science and practice in professional psychology involves
two overarching issues: professional identity and methodology. Consider some defi-
nitions of these terms: Professional identity refers to a manifold context for under-
standing the problems of inquiry and method in professional practice, for relating to
the body of scientific methodologies currently existing in psychology, for relating to
scientific knowledge and the various other information sources affecting the profes-
sional’s work, and for guiding professional action. It is a view of the self as a
professional (Singer, Peterson, & Magidson, 1992) as an instrument of inquiry that
must be pursued actively in one’s training, and it is an ideal for the conduct of
professional practice that is achieved uniquely in each successive clinical interven-
tion. Method, in this context, suggests a means for accomplishing the goal of enacting
a professional identity. It is interesting to note that the definition and etymology of the
concept of method encompasses both means and ends. Skeat (1989) identified the
concept as referring to an “arrangement, system, orderly procedure, [or] way.” It
comes from the Greek meta (jueta), meaning ““after,” and hodos (0800), meaning ““a
way.”” Literally translated, it is “a way after,”” or “‘a following after”” (p. 373).
What about a method for a scientific clinical practice? “A way after”” what?
Clinical research scientists have identities framed in the culture of their workplace,
typically the research university. This culture values certain goals and there exists a
body of methods by which these goals can presumably be realized. Values, goals, and
appropriate methods also exist within the culture of the clinician, but they diverge
from those of the research scientist. As we saw in the last chapter, both of these
cultures predated the Boulder Conference, and have changed and developed in
striking ways since then. Within the constraints of everyday practice, neither the goals
nor the means by which they are to be pursued need modification for either researcher
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or clinician and, sadly, there is a sense in which scientists and professionals can and do
function quite independently of one another. To be a scientist, one must feel like a
scientist; the cultural separation between science and practice has made this difficult
for serious clinicians.

In this chapter we discuss this problem as we pursue the central aim of this book:
the development of methodology for the local clinical scientist. We begin with a
discussion of some contemporary thinking about the problem of science and practice
that both informs and complements the model we will propose. We then discuss in
greater detail the local clinical scientist model as an identity for the pursuit of
scientific values in local clinical contexts. This background will set the stage for the
discussion of methodology in the remainder of the book.

THE RECENT LITERATURE

There are two explicit approaches in the recent literature to the problem of the
scientist—practitioner split, reflecting the historical response to the Boulder Model:
(1) attempts to integrate traditional science with professional practice and (2) attempts
to envision a new science that would be aligned more closely with practice. In this
section, we discuss these two approaches, which roughly reflect the science-to-
practice and practice-to-science ideals associated with the original Boulder Model. In
addition, we discuss a third, more quiet tradition that we believe is more directly the
legacy of the Shakow Committee’s original vision: the notion of the clinician as a
thinking natural scientist. Despite its limited representation in the literature, this
third approach is the immediate progenitor of the local clinical scientist model.

Integrating Traditional Science

The notion that science should be integrated with practice dates back to the
Boulder Conference itself. The implicit identity guiding this thinking has long been
the university research scientist. In this view, traditional scientific approaches to
knowledge production are considered inherently superior to other forms of investiga-
tion (cf. Hoshmand & Polkinghorne, 1992), with knowledge emanating from the
laboratory through scientifically based technologies to final applications with particu-
lar clients (D. R. Peterson, 1991). Scientifically controlled studies determine what is
possible and what is not. Applied psychologists are expected to bring their actions in
line with these findings. By implication, the identity of the professional, working in a
world of chaos and uncertainty relative to his or her scientific counterparts, is
necessarily a compromise of the preferred—from a scientific perspective—identity
of the university scientist. The secondary scientific status of the clinician is partic-
ularly notable relative to the preeminent scientific identity: that of the experimental
scientist engaged in laboratory research, where the highest levels of scientific control
of extraneous influences can be approximated. In its most extreme forms, which were
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quite prominent in many training programs in the decades immediately following the
Boulder Conference, this thinking carried the belief that if a professional idea or
technique could not be scrutinized in the laboratory, it was ‘“‘soft-headed” and not
worthy of support by the profession.

Today these views may be moderating, but the underlying issues remain. As
professional schools began to draw high-quality students, scientific clinical psycholo-
gists became increasingly interested in bridging the gap between academic science
and clinical practice. Stricker (1992) noted that some felt that science and practice
already were intimately related, mutually informing one another in every decision and
action made by the professional (e.g., Singer, 1980). Others, such as Matarazzo
(quoted in Barlow, 1981, p. 148), expressed exactly the opposite point of view;
research and practice did not touch one another save in the most minimal and trivial
ways. As scientific findings increasingly came to support the efficacy of psycho-
therapy (e.g., Smith, Glass, & Miller, 1980; Strupp, 1986), the need for academic
psychology to make some move to accommodate rising professionalism became
increasingly apparent.

Paul’s (1967) implementation of an experimentally controlled psychotherapy
outcome study was a major methodological development in this context, the impor-
tance of which cannot be overstated. Science and practice were given a way to relate
directly to one another in this work. In addition to Paul, researchers such as Kanfer
(1970), D. R. Peterson (1968), Ullmann and Krasner (1975), and numerous others
demonstrated that the methodological behaviorism that informed much of the psycho-
logical research of the 1960s and 1970s was fertile turf for the development of
psychological interventions. The costs were the adoption of a more limited range of
acceptable approaches to professional intervention and a sense of the professional as a
technician implementing scientifically legitimized technologies rather than the broad-
ranging, intellectual healer envisioned by Freud and others (e.g., Freud, 1959; Gay,
1989).

Barlow and colleagues’ (1984) book on the science—practice link illustrates how
implicit professional identity assumptions have informed integrative attempts over
the years in its emphasis on evaluation. The key scientific concern for the scientist-
practitioner was the evaluation of the efficacy of interventions, using acceptable
scientific methodologies adapted to clinical evaluation problems, and the acceptance
of accountability for the quality of service delivered. Case studies, single-subject
research designs, and several other creative methodological frameworks were sug-
gested as means to these ends. The focus was on the generation of evaluations of
professional services that are observable and, therefore, independently verifiable.
Presaging the present discussion, and following Cronbach (1975a), these authors
pointed to the need for intensive local observation to assess the effects of interven-
tions. Still, there was no suggestion that clinical work might itself offer substantive
contribution to scientific psychology, nor that it even involves scientific thinking apart
from scientific evaluation procedures.

More recently, some discussions have recognized more explicitly the extensive
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cultural and identity differences that exist between academic scientists and profes-
sionals. There is a growing awareness that simple, direct translation of the scientist
identity into clinical contexts is not viable. Kanfer (1990) discussed the science—
practice split in terms of a bridge needing constant attention. He suggested that there
must be groups of individuals in the field who explicitly devote their attention to
linking scientific and clinical findings to one another. Similarly, D. R. Peterson (1991)
pointed to the complementarity between scientist and practitioner identities, but
recognized their fundamental difference with respect to the goal of inquiry. Both
Kanfer and D. R. Peterson recognized that the primary concern of the clinician is
the welfare of the client, and that this concern modifies the notion of science in the
applied context. Each offered a flow chart model for the process whereby clinicians,
starting with the condition of the client, use scientific and experientially acquired
understanding to assess, plan, implement, and evaluate interventions. The recognition
of the role of experientially acquired understanding is a major addition to the
evidentiary base of the traditional scientist—experiments, in effect, are not the only
pathway to knowledge.

These efforts to expand traditional science to accommodate clinical realities
remind us that science is a very powerful public institution despite the many critiques
leveled against it over the years, as we discuss below and in Chapter 3. At a common-
sense level this is rightly so; a well-designed experiment can greatly affect our view of
the world. Moreover, these discussions show that science, which is often seen as
overly conservative, is adaptable, holding out the promise that it can inform a broader
range of contexts and questions than many realize. This adaptability is critical to any
solution to the scientist—practitioner split.

Developing New Science

Although some have emphasized the relationship between traditional science
and practice, other psychologists have expressed concern that traditional science is,
at best, incomplete as a knowledge base for professional psychology. At worst, it can
be downright misleading. This critical position is rooted in a long history of public
critique of scientific psychology and particularly in the role the philosophical position
of logical positivism has played in science (Chapter 3). It is part of a much larger
tradition of criticism operating throughout the social sciences even as they were
coming into prominence in the 1950s, 1960s, and 1970s. Much of the critique has been
directed toward the behaviorism that dominated scientific psychology up through the
1960s, when it gradually gave way to cognitivism (e.g., Allport, 1967; Gergen, 1985;
Koch, 1959; Lamiell, 1987; Rychlak, 1981).

Although largely compatible with approaches to the science—practice problem
already discussed, the implicit identity that accompanies this point of view is that of
a philosopher of science who is critical of past perspectives, particularly those that are
in some sense politically entrenched. Usually these critiques seek to expand the range
of phenomena acceptable in scientific analysis, the range of methods available for
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investigating those phenomena, the criteria by which conclusions are drawn and
evaluated, and the range of participants in the investigatory process. More recently,
these critiques have focused on the limitations of the implication that only a certain
elite group has access to the primary means of knowledge production (Hoshmand &
Polkinghorne, 1992).

The major thrust of these positions is that traditional science, focused as it has
been on observable phenomena and the investigation of populations, is not sufficient
for the serious examination of individuals (e.g., Polkinghorne, 1983). Other useful
“ways of knowing,” such as those attained through clinical, historical, biographical,
or interpretive analysis, have been overruled inappropriately in the name of scientific
certainty, whether science actually addresses the phenomenon under investigation or
not. Doubts are raised about the claims of science to have endorsed humanistic values
and a commitment to human welfare. Following as it has the assumptions of logical
positivist philosophy in asserting the primacy of sensory data, logic, and mathematics
in scientific formulations (see Chapter 3), the science of the twentieth century is
thought to have become too detached, conservative, critical, and conceptual. Many
have argued that this positivist thinking, which was the philosophical foundation for
many of the currently existing research methods, needs to be replaced by a position
more sensitive to human realities (e.g., Bateson, 1972). Prior to the 1980s, this line of
dissent focused on the restrictive qualities of behaviorism (e.g., Rychlak, 1981).
During the 1970s and 1980s, as cognitivism became widespread in science, concerns
shifted to the social adequacy of scientific approaches, to the limitations of so-called
nomothetic science, which was singularly rooted in the assumptions of applied
statistics (e.g., Lamiell, 1987; Lamiell & Trierweiler, 1986), and to a social construc-
tionist theory of knowledge creation in psychology (e.g., Cushman, 1990; Gergen,
1985; R. L. Peterson, 1992) that suggested a broader array of methods might indeed be
appropriate. Throughout this book, we will discuss this historical trend in the philoso-
phy of science and its impact on professional psychology.

Critical perspectives are important in reminding us that just because science has
not yet addressed a clinical issue, or has addressed it in a particular way that is not well
coordinated with action in the clinical realm, it does not follow that a phenomenon, or
a view of a phenomenon, should be dismissed as having no legitimacy for the
profession. Rather, there are numerous ways of viewing professionally relevant
phenomena, some of which capture qualities of human experience and action that
defy simple scientific scrutiny, yet that may be central to a professional inquiry.
Additionally, science operates in a sociopolitical context that affects both inquiry and
the sense of what is important for scientific investigation in a particular time and
place. Critical philosophy has played a central role in making scientists aware of these
issues in the past 25 years.

A modicum of caution is beneficial in pursuing a critical line of thinking: There
can be a tendency to criticize a position simply because it is espoused by some
established authority. There is little in the social sciences that found acceptance
without an extended history of doing battle with some previous authority. Analogous
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to the artistic innovations of late nineteenth-century Europe, the academy, more or
less explicitly defined, has set the standards for acceptability of achievements in the
psychological and social sciences. This was as true for positivism supplanting meta-
physics as it was for psychoanalysis supplanting ignorance, behaviorism supplanting
psychoanalysis, and cognitivism supplanting behaviorism. It continues to be true as
postmodern thinking attempts to gain a foothold. In fact, no useful approach to human
psychology has been completely replaced, but rather, each has its day only to lose its
temporary position in the mainstream to some promising—usually perceived as
new-—competitor.

Our position with respect to this struggle is that it is inherent to the profession,
and it is the ferment that will keep clinicians forever engaged with intellectual life—
for their own good and the good of their clients, we might add. Indeed, we can use this
disciplinary diversity to learn something: A critical pedagogical position suggests that
neither science nor philosophy, in itself, provides a definitive basis for affirming or
rejecting a method or its potential applications. Our task is to understand the assump-
tions and functional properties of methods, and to determine what they can and cannot
accomplish within their own specific domain of applicability.

THE CLINICIAN AS A THINKING SCIENTIST

In contrast to the traditions outlined above, the third position, based in the
Shakow Report (Chapter 1), endorses the legitimacy of practice within its own frame,
rather than from within an academic discipline such as science or philosophy. It
focuses on the educational stream and the identity of the professional as a scientific
thinker operating within the natural world for the benefit of clients. Although an
important conceptual foundation for the Boulder Conference, this perspective is the
least developed approach. Even cursory examination suggests that it reflects the
notion of integration better than the other two positions. We suspect that this third
position has received less attention because it focuses on the integrity of training,
rather than on science or practice itself. In so doing, it tends to ignore the political
stream of power and influence that has been so determinative a force in our profession.

Shakow (1976) represented one version of this identity, which in his mind was
what the scientist-practitioner identity was all about. His article is remarkable in that
the professionalization of clinical training was already well under way at its publica-
tion, yet Shakow hoped to defend the scientist-professional model by showing that it
adequately encompassed the needs of clinicians. Shakow saw the scientist-pro-
fessional as a knowledgeable generalist,

a person who, on the basis of systematic knowledge about persons obtained
primarily in real-life situations, has integrated this knowledge with psychological
theory, and has then consistently regarded it with the questioning attitude of the
scientist. In this image, clinical psychologists see themselves combining the
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idiographic and nomothetic approaches, both of which appear to them significant.
(1976, p. 554)

The thinking clinician is a rigorous observer who emphasizes theory rather than
technique, and who operates very much in everyday reality. Scientific training for
such individuals would emphasize observation, and Shakow distinguishes four

types:

» Objective observation, taking the perspective of the naturalist observing
events from outside the subject and the situation

¢ Participant observation, requiring the clinician to be aware of how he or she
affects the situation, and how the situation affects the observation itself

* Subjective observation, wherein the observer attempts to gain empathic
understanding of the patient’s feelings about self and others

» Self-observation, essentially self-awareness gained through careful self-
examination under guidance

The message for the thinking clinician is clear: She or he must be ready to adopt
and to integrate multiple perspectives, to be aware of and sensitive to the experiences
of self and others, and to be ever questioning and skeptical about her or his own
perceptions and beliefs.

As Shakow was well aware, observation is only part of the story, for the clinician
operates within intellectual and professional traditions as well as the face-to-face
situation. As a result, the clinician entering the field not only needs observational
skills, but also the ability to select from and integrate a bewildering, and often
disparate, array of information sources. These include:

* Clinical and psychological theoretical writings, which are ever changing and
constantly being embellished by highly persuasive rhetoricians

* Research reports, which often have the character of relevance and importance
but which typically are not translated into the experiential language of the
practitioner

* Clinical case studies

* Colleagues and supervisors

* The clinician’s own experience

* Institutional clinical and business practices

* Cultural and societal conceptions and misconceptions

* Clients themselves, who have the ability to influence the course of events
quite apart from the clinician’s abilities as a scientific observer

The apparent impossibility of this task is a well-kept secret in the profession. Most
clinicians find a solution to this problem by selecting one or two ways of looking at the
world that fit their style and personality, and these approaches encompass clinical
psychology for those individuals.

We believe the implicit priority placed on personal preference in training, as
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opposed to the larger corpus of psychological knowledge and theory, is a mistake and
a major problem for training in clinical psychology. An explicit pedagogy of critical
thinking in professional psychology is needed, one that shows students how to make
sense of the diverse and internally inconsistent information culture in which they
operate. A strong case can be made that, on the whole, research and practice operate
synergistically in advancing our field, and, therefore, scientist-practitioner status is a
possible, albeit rarely exhibited, achievement. A lasting solution to the science-
practice gap depends on our open recognition of this potential in our training,
professional, and political activities (Stricker, 1992; Stricker & Keisner, 1985b;
Stricker & Trierweiler, 1995; Trierweiler & Stricker, 1992).

THE LOCAL CLINICAL SCIENTIST

Definition of the Model

The local clinical scientist model is halfway between old and new science; as
a pedagogical position, there is no requirement to reject one position in favor of
another except on practical grounds for a particular goal. These grounds must be
defined within the particular context of the inquiry. The local clinical scientist identity
is a means for focusing on clinical phenomena, both in their specific local form and in
their relationship to more general formulations of science.

The local clinical scientist model was developed so that the research and
evaluation training might encourage critical, scientific thinking in professional pur-
suits, as well as research itself (Trierweiler & Stricker, 1992). Different theories and
traditions within professional psychology suggest different methods of inquiry for
local practice, and encourage attention to particular sources of knowledge within
psychology. The local clinical scientist model is one such view coming from scientific
methodology rather than from a substantive tradition.

The model begins with a conception of science that provides a context within
which a professional must develop competency (Trierweiler & Stricker, 1992).
Psychological science can be viewed as “a systematic mode of inquiry involving
problem identification and the acquisition, organization, and interpretation of infor-
mation pertaining to psychological phenomena. It strives to make that information
consensually verifiable, replicable, and universally communicable” (McHolland,
1992, cited in Trierweiler & Stricker, 1992, p. 103). This formulation emphasizes that
science has sought to generate knowledge that pertains to the general case, where
general means ‘‘involving or applicable to the whole” (Websters). In contrast, the
local clinical scientist is an individual who strives toward these goals in an individual,
local context, even though such contexts present practical realities that may prevent
traditional scientific goals from being strongly realized (e.g., privacy).

The local clinical scientist is a critical investigator who uses scientific research
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and methods, general scholarship, and personal and professional experience to
develop plausible and communicable formulations of local phenomena. This investi-
gator draws on scientific theory and research, general world knowledge, acute
observational skills, and an open, skeptical stance toward the problem to conduct this
inquiry.

In emphasizing the process of scientific clinical inquiry within the realistic
constraints of clinical practice (see also Hoshmand & Polkinghorne, 1992), this model
is a sensible identity frame both for the professional psychologist and for the
researcher who is engaging in the professional practice of psychology. The model
involves a variety of professional functions, and much work will need to be done to
develop its potential. To date, we have concentrated on three areas directly pertaining
to the professional student’s grasp of science and scientific methodology in profes-
sional psychology. These include: attitudinal skills, critical thinking skills, and meth-
odological skills (Trierweiler & Stricker, 1992). In the final section of this chapter we
elaborate some of this thinking as a context for the discussion of methodology that
follows. Before doing so, however, we must look briefly at some definitions that will
be important for the exposition that follows.

Some Definitions Relating to the Local Clinical Scientist Model
The Local Clinical Scientist as an Identity Model

The focal point of the model is the image of the professional standing alone
amid an ambiguous reality that must be explored, understood, and influenced pos-
itively by professional action. When standard concepts and tools of inquiry are
inadequate, the professional’s own critical judgment becomes increasingly important.
We believe that scientific training should be designed to improve this sort of on-the-
spot judgment. Thus, one primary function of the local clinical scientist identity is to
guide the development of scientific forms of thinking in clinical contexts. Other goals
emanating from the scientist-practitioner model, such as applying scientific knowl-
edge to clinical practice, and using clinical practice and observation to inform the
scientific knowledge base, are viewed as important but secondary to the development
of critical scientific thinking in local contexts. In this way the local clinical scientist
identity is a pedagogical and pragmatic frame for incorporating the entire corpus of
psychological knowledge, theory, and method as it applies to the identifiable realities
of particular circumstances.

The Clinical Situation

The clinical situation is the naturally occurring laboratory for the local clinical
scientist; it is any situation wherein a prospective client seeks assistance from a
trained psychologist. This definition is intended to be completely general with respect
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to types of problem and treatment (e.g., individuals, couples, families, groups, and
organizations). The help-seeking action by the client makes the clinical situation
different from the typical scientific laboratory: All observation, conceptualization,
and intervention must be understood within this context. A particular practical
outcome is expected that can set limits on the time frame and thoroughness of an

inquiry.

Open versus Closed Systems. Clinical situations, occurring as they do in the
natural world, tend to be open rather than closed systems. It is rarely possible to
specify completely the information universe pertaining to the identified problem. In
the ideal laboratory, a scientist can exert nearly complete control over discernible
influences on the phenomena of interest. The laboratory is an artificially closed
system designed specifically to make such control possible: Quite literally, “walls”
are put up to keep out influences that can affect scientific observation in ways
extraneous to the questions being asked. In contrast, clinical situations, as open
systems, allow no such walls. Therefore, the psychologist’s control of the situation is
inherently limited. Other influences affect the condition of the client, both positively
and negatively, and the professional’s access to information concerning the case can
be restricted.

Observation

Although we will use the notion of observation in the traditional sense of using
vision to perceive a phenomenon (e.g., Weick, 1968), we also seek to expand the
definition to include any situation where the psychologist recognizes something to
be true in the clinical situation, be it through vision or some other means. Thus, in our
usage, observation is more similar to the notion of apprehension, which involves
both perceiving and understanding (Webster’s; Chapter 9), or to the traditional
psychological concept of apperception, which involves recognition of relationships
between a perception and something else, including a body of knowledge (Chaplin,
1985). What is often called ““clinical intuition” is also observation, albeit observation
that is more difficult to verify and communicate to others than is more physicalistic
observation (Chapter 8). Most importantly, we view professional observation as
directly analogous to measurement in science, which we discuss in Chapter 5. In
scientific measurement, the conditions for assigning a scale value to an observation
are presumed to be very precise and clearly specified, so any of a particular class of
observers would make equivalent assignments. Much work is devoted to the problem
of establishing the reliability of the measurement. Similarly, in professional observa-
tion, deciding that an observation means something important to one’s intervention—
metaphorically assigning a scale value on a given construct—is a problem of
reliability of judgment. Here, however, the path to follow in establishing reliability,
and indeed in determining what reliability means, is not so clear as in traditional
science.
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Local

At its most basic level, the concept of local should be contrasted with the notion
of universal or general. These latter terms suggest concepts and methods that apply to
each and every member of some larger whole. For example, if a scientist wishes to
investigate depression, a population is identified, and each person is measured on the
construct of depression. In effect, the construct of depression is deemed to be relevant
to everyone, even those who are not depressed in any obvious sense. In turn,
interventions are designed that might affect depression for each and every individual
so identified.

In contrast, local inquiry may or may not involve such a general frame of
reference. The concept of local involves four information settings that need to be
assessed. These information settings reflect several related concerns that regularly
confront clinicians, and, hence, they will guide our discussion in the remainder of
the book.

Local as a Particular Application of General Science. In general science, the
problem of identifying (measuring) an individual (be it person, event, structure, or
process) on a particular attribute is pervasive, and a sophisticated logic and methodol-
ogy are available to handle questions of reliability and validity that arise in making
these measurements. As we will see in Chapters 4, 5, and 6, however, most of this
theory and technology was designed to handle aggregated information. Aggregation
is one logical way of seeking generality in one’s scientific formulations. In contrast,
clinicians regularly deal with individual inquiries and interventions. Even in applying
general science, such local inquiry raises a question about the integrity of a specific
measurement in a particular case. This is a question that cannot be answered based
solely on aggregated data (Cronbach, 1975a, 1982; Lamiell, 1987). Rather, it involves
the quality of a single, unique measurement act. Not only is the assignment of a
trustworthy and meaningful indicator of a general category to the case important, but
consideration of the local nature of the assignment also raises a question of whether
this particular observation (measurement) is the best way to characterize the case
(e.g., Bem & Allen, 1974). Clinicians know general scientific knowledge sometimes
is very useful, but sometimes it is not.

Local Cultures. Cultures operate locally, sometimes in identifiable ways, and
sometimes in tacit ways hidden in unique circumstances (Geertz, 1983; Polanyi, 1958,
1967/1992). Local scientists judge the nature of realities in relation to general science,
and the integrity of a formulation of persons, objects, and events functioning within a
specific context (e.g., this child’s score on an aptitude test). Further complicating the
inquiry of the clinician, judgment occurs in relation to a local understanding of the
nature of reality as it exists in a local culture—including the ways people speak about
and understand the events of their lives (e.g., a local culture’s perspective on aptitude
and its importance in life). Moreover, professionals actually bring the culture of
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science into preexisting locally manifest cultures (which also are open systems).
Professionals must recognize how this affects what they observe and how observa-
tions are understood in local context, so as to work effectively with the situation.
Localized views of particular situations can exist in communities, within small
subgroups of people, or even within families. Failure to understand these naturally
occurring interpretations can greatly impede communication with a client. For exam-
ple, within the culture of a family, putting up with a father’s blustery temper may be
an accepted way of managing everyone’s doubts and fears about their collective
viability. To fail to recognize this tacit nod to the father’s authority and protective
function may be to miss important sources of resistance to change in the family.

Local as Unique (Not Broad or General). Standing in the midst of the clinical
situation, it is a virtual certainty that some aspects of what one observes will fall
outside the pale of available science. The local clinical scientist model reminds us
that professionals regularly deal with information that is not general, and because of
its limited availability, applicability, and interest, it never will be so. These are the
idiosyncratic or idiographic aspects of life, such as the particulars of a personal
biography, of a local community’s history, or of events in an individual’s recent past.
Sometimes they involve special, relatively unique conjunctions of events that have no
simple scientific explanation (e.g., the identity and life goal issues of a young woman
born to a poor, and now separated, mixed-race couple). Even more disturbing, some of
the unique information directly available to the professional, who is involved in an
ongoing relationship with the client, is not generally communicable to others no
matter how hard one tries. Nonetheless, we must recognize that, along with this
unique, highly circumstantial information, there may be information reflective of as
yet unrevealed generalized mechanisms, such as the outcomes of adaptive evolution-
ary processes (Barkow, Cosmides, & Tooby, 1992), that might guide our work once
this relationship is understood. In suggesting that some information is not general,
we are also suggesting that the professional be ever alert to the dialogue between
the general and the specific operating in open systems. We will revisit this dialogue
repeatedly in the chapters that follow.

Space-Time Local. The space-time local information setting is the most ex-
treme formulation of local information in that it refers to the physical and temporal
properties not only of the “thing” being judged but also of the specific space-time
context of the act of judgment itself. Each observation occurs in a specific space-time
context. Usually, conditions remain constant enough (we tend to make them that way)
that time’s effect is minimally disruptive. However, because human events are time
extended and cannot be reviewed (save in memory, see Chapter 9), it is possible for
today’s observation of ostensibly the same phenomenon to differ from tomorrow’s—
even though expectation and bias may lead us to see them as similar. This can make
it difficult to notice change or the unusual. For example, each session (and moment
within a session) with a depressed patient is a unique event in space and time, even
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though we tend to see the same depression (and patient) from session to session. If the
patient were not depressed in the observed manner between sessions, meaning the
manifestation observed is specific to the treatment setting (e.g., patients often report
that others do not notice the pain they exhibit in their therapy sessions), or if the
depression itself differs in subtle ways from time to time, a clinician may not be
prepared to notice the differences.

Unfortunately, the changing temporal landscape of the local clinical situation
may be even more problematic than is the general concern about reliability of
measurement on which scientists have concentrated their efforts. Science assumes
that phenomena in the world are orderly, and that this order, with sufficient care, can
be accessed consistently. Even if this assumption holds in general, it may not be
cleanly and clearly realized on a space-time local scale. Consider, for example, that
many of the signal aspects of important events in life are often emergent from unique
space-time convergences between events (e.g., one’s rumination about which college
to attend is suddenly shaken free in the eleventh hour by an out-of-the-blue call from a
long-lost friend). There are reasons to believe that temporally emergent properties of
events are generally important in interpersonal perception, interpretation, and mem-
ory (Baron & Misovich, 1993; Trierweiler & Donovan, 1994). Fortuitous events and
event sequences also affect the professional in the act of conducting her assessments
(e.g., having recently attended an important lecture on this very topic, or yesterday’s
flareup of long-ignored relationship problems). Such complexities are ubiquitous.
They affect all interpretive activities, including the interpretation of scientific data.
For example, a borderline test score may be interpreted more negatively on some
occasions than others; an ever so slight look of dismay on the face of a stressed clini-
cian can have a major effect on the experience of the patient. Adding to the problem,
these very specific events cannot be simply dismissed as error in the local clinical
situation, as they can be in research studies, because they need to be recognized and
corrected if possible.

Our ideas about measurement need to be revised to accommodate this com-
plexity. Practical measurement occurs in a space-time context that can greatly affect
both the reliability of judgment, from a general scientific perspective, and the
adequacy of the clinician’s vision of the local reality, from a local scientific perspec-
tive. Each momentary observation may be more or less influenced by (1) the funda-
mental order of naturally occurring phenomena, which is of interest to the clinician,
and (2) temporally local chaos, which requires attention whether a clinician likes it or
not. The space-time specific circumstances of the observations and interpretations
made by the practitioner may be as important in understanding a case as are the results
of those observations. Yet, few scientific and theoretical formulations take these local
contexts into consideration. Instead of bemoaning the fact that all clinician judgment
does not conform to the requirements of traditional scientific instruments, local
clinical scientists need to be aware of these influences and incorporate them into their
formulations.

We will discuss these four settings of local information further in later chapters.
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Extrapolation

Cronbach (1982) used the term extrapolate to describe the process of making an
external inference from a research finding (Chapter 4). Here we use the term to
describe the process of extending forms of methodological thought, created in the
pursuit of general science, to inquiry in the local clinical situation. In so doing, we will
show how the goals and practices of science can inform local inquiry without
compromising local realities. Additionally, we will see points of similarity and
difference between general and local science, and raise interesting questions about the
applicability of specific scientific findings to local contexts.

The Problem of Audience and Consensus

The task of the local clinical scientist is to comprehend the general and unique
qualities of the local clinical situation, and their combination. We are required to relate
space-time localized experiences to general science. However, the consensus-
generating operations typically used to satisfy the scientific audiences often have no
direct application in the face of such informational complexity (e.g., averaging,
random assignment, and so on; Chapters 4, 5, and 6). At the same time, professional
responsibility demands accurate interpretation and beneficial action. Therefore, we
must depend on pragmatic operations that are consistent with science while also
integrated with local realities in each of the senses of local described above. On
occasion, a case may conform sufficiently to a general scientific formulation that it
can guide the treatment; we do sometimes find cases that match diagnostic prototypes
rather precisely. On the other hand, far more often there are significant divergences
from such generalized formulations. Often these divergences hinge significantly on
local information that may never be subject to general public scrutiny. For example,
the implicit knowledge one gains about a person through extended contact and the
interpersonal relationship that develops are rarely specifiable as general types, save
in a superficial way, and even narrative formulations are seldom up to a serious and
comprehensive portrayal. Thus, the audience for one’s inquiry and formulation can
range from the very local to the very general, with different case narratives pertaining
across the span. Similarly, the standards for consensus about formulations can change
with these differing audiences (see Chapter 9 for an expanded discussion of this
point).

The local clinical scientist must develop some rather broad-ranging inquiry and
communication skills to manage this complexity. In the local clinical situation,
interpersonal and affective skills are as important to the scientific endeavor of
understanding the situation as they are to the clinical intervention. The problem with
the traditional assumptions that practice is simply applied science (see Chapter 9),
and that professional inquiry must be governed solely by scientifically validated
concepts and technologies, is that the need for interpersonal and affective skills is
rarely given due heed.
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By the same token, there never will be a professional inquiry that is completely
local, because the existence of the profession implies the existence of a more general
occupational frame of reference. Professional inquiry involves a modus operandi and
language that is designed to make communication public, and that is central to the
operation of any intervention. In effect, our professional language looms both large
and local reflecting the combination of generalized and completely unique concepts
that characterizes case formulations.

The Local Clinical Scientist Model as a Pedagogical Perspective

The local clinical scientist model addresses the problems just outlined by
focusing on three broad skill areas relevant to handling information in open systems,
namely, attitudinal, critical thinking, and methodological skills. Taken together, they
provide a pedagogical model, and an identity context for relating to science and
methodology.

Attitude and Judgment Skills

The local clinical scientist’s attitude is critical, in that it is discerning, empirical,
and open (see Chapter 8). It renders a judgment that avoids premature foreclosure on
an inquiry, and constantly is alert for new, more precise evidence in support of, or
against, a formulation. It is an active effort to be influenced more by evidence than by
conjecture, social conformity, professional fads, or particular theoretical viewpoints.
It is a position of actively seeking situations in which the possibility of change to a
better position exists—as locally defined, based on evidence. Ideas about the nature
of evidence abound in the scientific and professional communities, and they are
implicit in all cultures and subcultures within which professionals operate. One goal
of a local clinical scientist is to bring these various viewpoints together, so the
professional can learn better how to analyze professional problems.

Achieving such an attitude and drawing on it to aid local understanding is no
small matter. Trierweiler and Stricker (1992) suggested some possible ways in which
training in methodology might contribute to this sort of attitude development. These
involve seeing even the most technical matters in terms of their implications for
localized understanding. In this way, methods training becomes a vehicle for the
development of:

(a) openness and receptivity to the multiple ways of looking at a problem (as
opposed to dogmatism) and the various strengths and limitations of these ap-
proaches; (b) respect for the empirical support (either local support or support
offered in the scientific literature) for a particular viewpoint tempered by a healthy
skepticism about the certainty such support affords and the appropriateness of its
application to particular circumstances; (c) a sense of professional knowledge,
responsibility, and authority (professional voice) with respect to the conduct of an
inquiry that facilitates timely decision making and action while explicitly eschew-
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ing professional arrogance; (d) explicit recognition of one’s own biases and
predilections and how these might serve to limit an inquiry in deleterious ways;
(e) explicit recognition of the interplay between ethics and scientific inquiry
especially with respect to special issues that arise in local circumstance; and
(f) explicit recognition of the need for collegial input and feedback in any inquiry
however routine. (Trierweiler & Stricker, 1992, p. 106)

Critical Thinking Skills

As we will see in the methodological discussions in the following chapters,
critical thinking involves consideration of the nature of evidence, the use of logic
and clear communication to generate consensual formulations of phenomena, and the
design of consensus-building scenarios. However, it also involves several assump-
tions about the nature of the inquiry process itself. The assumption that one can
approximate conditions of clarity (even certainty) by seeking and achieving evidence
is fundamental to critical thinking (Chapter 8). A collection of methods, and logical
linkages between theories and methods, helps specify the nature of the evidence
needed in a particular case, but ultimately the inquiry cannot depend solely on
technically derived understanding. Rather, the attitude, judgment, and perspective of
the investigative natural scientist and clinician determine the quality of the inquiry.
In our view this individual must ever be in search of new ways to explore a situation,
and new, more incisive ways to delve deeper into the qualities of the evidence sup-
porting a proposition, be it conceptual in the traditional sense, or narrative (e.g., Bru-
ner, 1990). Moreover, it is a practiced awareness of being embedded in a reality that
transcends any particular formulation. It is active attention to the richly textured net of
linkages that exists between objects and events extending through space and time,
from past through the present and into the future. This attention to one’s embedded-
ness in a reality greater than one’s conceptualization—or even one’s ability to
conceptualize—is important in that it focuses the recognition that one’s beliefs about
the world (constructions) must be subservient to the realities one seeks. Thus, for the
professional, critical thinking is intimately related to the attitude of humility and
responsibility described above; it is a seeking to achieve the most defensible portrayal
of local circumstances as is possible. The act of pursuing local realities, and of seeking
such portrayals, is understood to be an inherently public process, however localized
and unique it may seem. Local clinical scientists are not simply authorities on the
nature of things, they are servants of that nature, pursuing a reasonable relationship
with it in the hope of gaining some insight into pathways to healing change.

Methodological Skills

Methodological skills for the local clinical scientist involve implementation of
the attitudes, critical thought process, knowledge, and observation provoked by a
clinical situation. In some sense, this involves specific technical skills. Professional
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psychologists develop these skills throughout their scientific and clinical apprentice-
ship. But more broadly, we take the perspective of Kaplan (1964) that any notion of
methodology is related intimately to the nature of the knowledge we seek. “I mean by
methodology the study—the description, the explanation, and the justification—of
methods, and not the methods themselves” (Kaplan, 1964, p. 18). Thus, from our
perspective, knowledge of the ways things might be verified under certain hypotheti-
cal circumstances is as important to the course of a scientific inquiry as is the real
course of events.

The local clinical scientist uses methodological understanding to approach a
problem as effectively and as openly as possible. Naturalistic methodological skills
are used to develop a vision of oneself in relation to a surrounding transcendent
reality. Methodological skill may involve the implementation of specific scientific
methods, such as limited surveys or participant observation, or such personal inquiry
skills as the ability to suspend belief in the service of new insights, or the application
and adaptation of scientific forms of analysis to local problems. It involves actively
maintaining open inquiry so as to avoid the serious problem of shutting down before
all of the evidence is in. And, it involves active recognition of the importance of
careful entry into a relationship with information ecology presented by the clinical
situation. Stepwise models, such as those of Kanfer (1990) or D. R. Peterson (1991),
can guide this process, and we will offer some additional considerations later in the
book.

THE REST OF THE BOOK

The remainder of this book offers an overview of methodology for the local
clinical scientist. Our approach will be to examine various scientific methodological
issues with an eye to their attitudinal, critical thinking, and methodological implica-
tions for a local clinical science. In so doing, we attempt to retain the identity image of
the professional described above as the primary problem focus, and extrapolate the
implications of problems in scientific research methodology for local scientific
analysis. Our strong focus will be on how the methods are presumed to work rather
than on how they are implemented.

The remainder of the book is divided into two parts reflecting: (1) extrapolations
from traditional science, including philosophy of science, research design, and
statistics, and (2) extrapolations from nontraditional science, including qualitative
methods and innovative approaches to inquiry. The reader is invited to meld ideas of
local and general in ways that are, perhaps, unfamiliar, and that require an equal
valuing of both forms that is different from previous rhetoric and controversy. In this
way, we hope that professional inquiry is seen clearly for what it always has been, a
special and very important problem in the larger scientific goal of seeking reasonable
truths.
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Extrapolations to Local Science
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Scholarship



Issues in the Philosophy
of Science

Psychology has never succeeded in taking philosophy to itself nor in leaving
. it alone.
—BoriING (1929, p. 660)

Not knowing how near the truth is, people seek it far away,—what a pity!
—ZEN MasTER HakuIN, in Suzuki (1960, p. 151)

In this chapter, we discuss the place of philosophy of science in the work of the local
clinical scientist. Our goals are twofold. First, we provide the reader with basic
background in philosophy of science so as to set a foundation for later discussion of
the relationship between scientific methodologies and critical thinking in the profes-
sional psychologist. Second, we propose an extrapolation model that describes how
philosophical analysis can be used to raise questions about the information a profes-
sional seeks in the local clinical situations. We use the term extrapolation as elabo-
rated in the last chapter: It involves extending a concept beyond its existing domain of
applicability into a new, or in our case, a more specific domain.

The study of philosophy of science is an important prerequisite for the develop-
ment of critical clinical thinking (Miller, 1992a; D. R. Peterson & R. L. Peterson, in
press; Polkinghorne, 1983). We approach this material from an aerial perspective,
standing somewhat above the debates of philosophy of science so as to grasp how
philosophers approach the problem of inquiry. Three broad themes, or trajectories for
analysis (see below), that characterize recent philosophy of science are emphasized.
We believe these themes will continue to influence psychological science and profes-
sional practice in significant ways as we move into the next century.

The sections that follow will describe: (1) the philosophy of science and its
relationship to a local model of clinical practice; (2) the need for a critical-
pedagogical approach to philosophical material; (3) the basic themes that can be
discerned in the philosophical and psychological literature, which include the
positivistic/empirical approach, the idealist/paradigmatic approach, and the socio-
cultural/constructionist approach; and finally, (4) our extrapolation model and its
usage with some examples from professional inquiry. Overviews of each historical
trend will give the reader a basic understanding of its origins. However, it should be
understood at the outset that these are not exhaustive characterizations. Rather, they
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are used here for expository purposes. Some may find the historical material rather
abstract. However, such material is a necessary backdrop for linking philosophical
thought to local clinical inquiry.

WHAT IS PHILOSOPHY OF SCIENCE?

Taken at face value, science presents itself in tidy packages: Problems flow
endlessly, with apparent self-evidence, from theory and the literature. The methodo-
logical tools of science seem ever ready to shed light on even the most distressing
complexities. Science is a remarkable approach to problem solving that is rooted in
natural philosophy (e.g., Miller, 1992a). It has become the major source of profes-
sional legitimation in our field. Yet, professionals rarely understand how this has
come to be. Captive to the immediacy of practice and the urgency of clinical prob-
lems, they often concentrate on the artistry of professional tradition, not feeling that
their interests are well represented by science. Perhaps scientific packages are too
neat; professional work certainly is not.

Philosophy of science is reflective study that probes deeply into the logic of how
science works and into the adequacy of the assumptions supporting scientific thought
and action. It explores scientific methods asking how, why, and if they accomplish
what they claim to accomplish. It is concerned with the broader sociocultural implica-
tions of scientific formulations and scientific methods, and with limits on the appli-
cability of science. Philosophy of science also explores the taken for granted, or
ignored, and seeks ever greater precision in answers to basic questions, even to the
point of questioning the questions themselves. It asks how inquiry might best proceed
and how we might best think about what we do.

Philosophy of science has changed markedly over the course of this century. Two
general approaches can be discerned: formulations designed to identify the best, or
most definitive, way science can attain truth, and formulations attending to how
science actually seems to operate. The former have been devoted to the elaboration
of a set of epistemological and methodological ““shoulds,” the latter to the critique of
these shoulds based on what seems to be the actual history of science. The twentieth
century has been a very productive time; many ancient philosophical themes concern-
ing the nature of knowledge have been revived and updated (see Miller, 1992a), and
scientific knowledge has increased dramatically.

For much of this century, philosophers of science have searched for a solid
empirical foundation for science, both to understand what had taken place in the
dramatic scientific and technological progress of the previous century, and to estab-
lish a canon for all scientific endeavors as a way of evaluating the quality of
knowledge produced by science. Their work is a chapter in the long development of
naturalistic and humanistic philosophy in Western civilization, and the decline of an
organized spiritual authority at the center of social life. With almost holographic
consistency, we find the same themes enacted at various levels of intellectual dis-
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course within the academy, and at differing times as we move across disciplines.
These themes include:

* Qbjective versus subjective

* Empirical versus conceptual
* Individual versus collective
¢ Physical versus metaphysical
* Pragmatic versus definitive

* Restrained versus expressive
» Skeptical versus accepting

Philosophy and the Professional

Philosophy of science contributes to the scientific endeavor by raising higher-
level questions about the nature of knowledge and certainty in scientific inquiry. Yet,
for a variety of reasons, psychologists have not widely embraced philosophical
inquiry (e.g., Meehl, 1978; Miller, 1992a; Rychlak, 1981).

There are two major positions that clinicians seem to take with respect to the
concerns raised by philosophy of science: the indifferent position, where one ignores
the problems identified by philosophical critique and goes about one’s business; and
the promotional position, where a particular perspective is embraced intensely along
with an explicit critique of some rival, often well-established, and reputedly inferior
perspective (cf. Miller, 1992a).

The hallmark of the indifferent position is a belief that philosophy is too abstract,
difficult to grasp, and irrelevant for it to have actual implication for clinical and
scientific practices. Philosophers tend not to be action oriented, so what could they
possibly know about practice? This perspective cannot simply be ascribed to intellec-
tual lassitude on the part of clinicians; philosophy, itself, has contributed in no small
part. For one thing, the study of philosophy can seem a restless and dissatisfying
journey through a daunting wilderness where one is always lost, and always searching
for something more precise, more definitive—the ultimate and better way. Profes-
sionals like things clear, manageable, and utilitarian. Instead, in the conceptual forest
of philosophy, trees are so thick and tall that it can be impossible to get one’s bearings
even with extended exploration. Making matters worse are academic traditions that
can be alien to the clinician’s nature: Some of the trees aggressively seek to grow taller
and wider than all others, to absorb all of the light and push their competitors into the
shadows. Professional psychologists, being inclined to approach problems from a
position of understanding and acceptance rather than competition, often find philo-
sophical discourse and debate irritating and distracting. With few exceptions (e.g.,
Miller, 1992b; Rychlak, 1981), the unique needs of the professional have been ignored
in discussions of philosophy of science, which tend toward debate, overstatement, and
occasionally hyperbole about views of science often perceived to be of little value to
the professional.
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On the other extreme is the promotional perspective, which embraces the
rhetoric and contentiousness of philosophical scholarship. Often when psychological
scholars and scientists are attracted to philosophical analysis, they are drawn into the
debate for its own sake and may lose contact with the original psychological questions
that motivated the exploration. As a result, critique prevails: Scientific progress
becomes the replacement of the offending intellectual objects of a misguided past
with something perceived to be new and better. Unfortunately, rarely are the phenom-
ena identified by prior positions and the problems they sought to solve, better
understood by the new perspective. Thus, introspectionism and psychoanalysis are
critiqued as nonscientific by behaviorists, who, in turn, are critiqued by cognitivists
and biological psychologists, and so it goes. Each new perspective introduces a new
set of questions and quickly dismisses those of the old, based, at least in part, on
claims of a superior philosophy of science. Like a serpent swallowing its own tail, the
past is covered over by the advancing present without the entire project of psychologi-
cal science clearly being nourished.

From our critical pedagogical standpoint, the tendency to lose perspective in our
science is a serious problem. Inasmuch as philosophical discourse is designed to
preempt and to dominate its rivals completely in the belief that this is the best way
toward truth, it tends to close down one’s thinking rather than to open it up. It is easy to
fall prey to the rhetoric, and professional psychologists are fond of asserting the
scientific and philosophical superiority of their favorite perspective while rarely
specifying with any cogency how it informs their work. In truth, the history and
philosophy of science in this century alone are such daunting bodies of literature that
assertions of superiority are little more than capitulation to the complexity of it all. It is
easier to accept a comfortable rhetoric, if one is to accept a position at all, than it is to
explore the entire problem. More commonly, as we have suggested, practitioners
simply put aside the many, longstanding appeals for psychologists to attend to matters
philosophical (e.g., Griinbaum, 1983/1992; Koch, 1959; Mahoney, 1991; Manicas &
Secord, 1983; Wachtel, 1984/1992) and go about their business, trusting that profes-
sional traditions are as they should be.

In considering the material that follows, the basic question for you, the reader, is
not about which philosophical position is correct, but how these traditions of scholar-
ship, observation, and interpretation of scientific research fit with your own beliefs
about being a scientist, and how you can use them to enhance your scientific skills. It
is a question of how a personal view might be affirmed in the context of a broader
affirmation of the major concerns of philosophical and historical scholarship, and how
each of these can be linked to professional identity.

HOW DO WE KNOW?

How does a professional psychologist come to know something in the clinical
situation? We are especially interested in the kind of knowing that exists within a
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particular context, what we called space-time local in the previous chapter. And we
are interested in how this local knowing relates to the larger knowing of the profes-
sion, to general knowledge, and to those aspects of the particular clinical situation that
will become part of the record of professional discourse, such as a diagnosis or a case
summary.

Later in the chapter we will consider how various forms of inquiry described in
philosophical discussions might apply to an analysis of the problem of repressed
memory in psychotherapy. A heated debate exists in the literature about whether or
not certain dramatically recalled traumatic memories of physical or sexual abuse
should be considered repressed, but authentic, or “‘false memories” for events that
never happened (Loftus, 1993; Ofshe & Waters, 1994; Terr, 1994). The question of
what is known by the clinician in evaluating a clinical phenomenon such as a memory
narrative is necessarily complex and raises many of the questions about truth that
have preoccupied philosophy in this century.

Before taking on so complex an issue as memory in psychotherapy, however, it
will be useful to begin with a clinically relevant, but simpler example that sets the
stage for the background material. Consider a scenario. You are walking to work in a
clinic where you function as a therapist. On the way, you notice a young man walking
toward the clinic door, but still some distance away. He looks directly at you, giving
you brief pause as your eyes meet. You barely notice this, walking on to the clinic
door and entering well before him. You go on about your business, not giving the
moment any further thought. Later in the day, after several hours of clinical work, you
find that you have a new appointment the following day in a time slot that had not been
filled earlier. It is a man, age 22, who identifies himself as having a problem with
relationships and as feeling very depressed. He has been referred by a colleague
across town who has been working with the young man’s former girlfriend. Suddenly,
the image of the brief encounter, hours earlier, pops into your mind. Somehow you
know it was this young man whom you saw earlier, or at least it seems like you know.
You recognize that there are many other individuals who might come to the clinic and
whom you have not seen before. But the paper says your referral came in person to set
the appointment, and given the age and the look on the face of the man on the
walkway, you have a sense this is who you will see the following day.

What are we to make of this type of ‘knowing” ? Certainly it is not the same as
knowing something scientifically. Or is it? If this is indeed the young man who comes
to your appointment, then your momentary hunch seems to be confirmed. Moreover,
there may be some narrative the young man could tell about seeing you as he came to
make the appointment. Was he able to recognize you? Had he seen you before? How
does this seeing relate to his feelings, hopes, and plans about coming to therapy?
Or, maybe he did not even notice the event, or maybe you only thought he looked at
you. Perhaps the look you noticed only reflected his overall apprehension about
entering the clinic. Or was he actually looking at something beyond you? What if,
later, you find out you remind him of someone in his family? He still may have no
recall of the moment on the walkway to the clinic, but now the look may seem to
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indicate some more intriguing meaning that is effectively unconscious—even though
he might have told you about it had you been in a position to ask at the time.

Obviously, there is much that can be made of such moments; some interpreta-
tions may prove useful, some not. Observation and speculation will be more con-
nected to the reality if handled judiciously. If, for example, the new client is not the
young man on the walkway, then too much early speculation is really off the mark.
One might go so far as regularly to put such speculations out of one’s mind, thereby
avoiding any possibility of errors. At a minimum, responsible practice seems to
suggest that we not put too much stock in such speculative information. But, then,
what if our observational instincts turn out to be correct; might this not be simply
good, connected scientific observation and reasoned inference? This example illus-
trates the simplicity and complexity of local clinical science. A major concern for
local clinical science has to do with the extent to which it is best executed from
positions of caution and doubt, versus positions of speculation and active theory
development.

How is this example different from determining that an individual is depressed
after a diagnostic interview, from determining that a child’s behavior problems call for
a combination of individual and family therapy, or from assessing whether or not a
memory has been repressed or simply forgotten? Clearly, these latter actions are
ostensibly more well defined in terms of existing modes of practice, some of which
have come into being on the basis of scientific thinking. For example, with the
establishment of the DSM-III in the early 1980s, the diagnostic interview for depres-
sion has increasingly become focused on relatively more accessible and specific
symptoms, compared with interviews in the 1950s, 1960s, and 1970s. Although it is
widely recognized that such interviews and the diagnostic criteria themselves are not
simply based in science (e.g., Schacht, 1985), they are relatively more so than the
glance at the young man on the walkway. Yet glances, diagnoses, memory narratives,
and much more are all part of the observational realities of professional practice.
Whether we forget that such events occur, relate them to a formal theory (such as a
theory of momentary eye contact), or simply accept them as part of the unaccounted-
for uniqueness of a particular case, they constitute the domain of local clinical inquiry.

THE MAJOR THEMES IN PHILOSOPHY OF SCIENCE
AS TRAJECTORIES FOR INQUIRY

We divide philosophical thinking, as it has influenced psychology, into three
basic themes that can be thought of as trajectories guiding local inquiry. The term
trajectory is used to suggest a direction, or a tendency for an inquiry to pursue a
particular form, style, or emphasis. It differs from method in being less precise and
necessarily more abstract a strategy—capturing nicely the distant but focused stance
that accompanies our aerial perspective metaphor. Imprecision has the positive
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feature of allowing that the trajectory may be expressed differently in different
situations.

The three trajectories in our model include (1) an empirical/positivistic trajec-
tory, (2) an idealist/paradigmatic trajectory, and (3) a sociocultural/constructionistic
trajectory. Below we give an overview of each of these trajectories, followed by
discussion of the philosophical tradition in which the trajectory is rooted. Because of
the inherent abstractness of some of the material to follow, we beg the reader’s
forbearance if all does not seem clear initially, on our word that it will be (more) so by
the end of the chapter.

The Positivistic/Empirical Trajectory

The positivistic/empirical trajectory emphasizes observable phenomena—
phenomena directly given in some basic, usually perceptual, way—and the extent to
which an inquiry can be framed in observational terms. It involves the information
that we believe would be most directly available to observers similar to ourselves,
operating under similar assumptions and circumstances (see Manicas & Secord,
1983). In most clinical situations, this information boils down to empirical events in
the real world, such as what a person says or does that we can see and describe. Note
here that the notion of trajectory does not necessarily imply that we define observable
in any particular way, even though some psychologists have chosen to emphasize
physically specified behavior as a means to this end (e.g., Skinner, 1987). Rather, it
reflects a direction in which to push an analysis. Behavior may be part of such a push,
but it may not be the whole story and will not even be available to the inquiry in some
situations.

Consider, for example, a situation where a description of an action is designed to
illuminate the actor’s motive more than to render a precise description of behavior.
For example, a teenager says, “My father didn’t want to speak to me because he didn’t
come to the door as I was leaving.” The father’s behavior may be important, but so
might the father’s actual intent in *‘not coming to the door,” which might, in turn, shed
light on how the teen interprets situations.

The positivistic/fempirical trajectory is primarily devoted to building consensus
around a particular viewpoint within a community of scientists. Consensus building
is a particular strength of the positivistic trajectory. An example of the positivistic
trajectory in clinical diagnosis might be the direct hearing of a report that a patient has
engaged in recent buying sprees that exceed his income, and considering this informa-
tion as it pertains to the diagnosis of bipolar illness. Obviously information that
extends beyond the report is needed to assess its veracity, but the fact of the report
itself is given directly. Therefore, others can hear this or similar reports from the
patient as evidence in support of the diagnosis. The extent to which the report must be
pushed to even greater precision depends on who is making it (e.g., a family member
or the patient him- or herself) and on what other information is available (see also
Chapter 8).
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The Idealist/Paradigmatic Trajectory

The idealist/paradigmatic trajectory involves a step away from the empirical. It
is based on the recognition that even empirical observation involves assumptions
about events, and qualities of events that are unseen and largely unseeable (Polanyi,
1958, 1967/1992). It is the recognition that our knowledge is influenced in great and
small ways by theory, general world knowledge, research results, common sense,
personal experience, and various implicit and explicit forms of guidance provided by
experts in one’s area of endeavor. It involves reflection on how the community of
scientists and clinicians operates to generate statements about the nature of phenom-
ena involved in one’s work and how, in so doing, they have affected one’s thinking and
experience of the clinical situation. It involves methods and traditions for linking
theoretical beliefs to application and action. Finally, it involves the ways an idea, or
more generally speaking, meaning, is attributed to the direct experience of an object
or event. This trajectory perhaps best captures the everyday world of the professional,
where we learn proper comportment as apprentices to skilled practitioners.

For example, in making a clinical diagnosis, the professional community might
have decided that a combination of direct empirical observation—in effect incor-
porating the empirical trajectory—and theoretically driven inference is required for
accurate judgment. A set of questions designed to illuminate a diagnosis, such as bi-
polar disorder, becomes the accepted mode of pursuing the diagnostic problem.

The idealist/paradigmatic trajectory involves the analysis of such traditions, how
they influence the outcome and process of a particular inquiry, and how they might be
applied optimally in particular circumstances. In contrast to the positivist/empirical
trajectory, which views knowledge as grounded and justified in empirical observa-
tion, the idealist/paradigmatic views it as intimately tied to the culture of the scientist.

The Sociocultural/Constructionist Trajectory

The sociocultural/constructionist trajectory for analysis encourages us to move
one very large step further beyond the culture of the scientist and professional into the
realm of knowledge as a product of a larger social process. This trajectory involves
consideration of how the larger cultural, political, and economic trends in society,
including social critiques and personal self-interests, affect the inquiry. It encourages
attention to how particular viewpoints have come to evolve in a particular socio-
cultural milieu and to how one has come to use them as tools for producing knowledge
about the world. It encourages reflection on how one is embedded in a social matrix
extending beyond disciplinary matters. This trajectory leads one to seek enlightened
(or enlightening) self-awareness and modifications of formulations and their implica-
tional structure based on this awareness (e.g., greater understanding of those cultur-
ally different from oneself may accompany a serious examination of one’s own
values). It involves a search for the social limits on the generality and meaning of
a particular formulation so that one can deal with these limits in an enlightened
manner. In so doing, it necessarily takes one into the realm of moral and ethical ques-
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tions, both as they pertain to the manifest outcomes of one’s science and to those
things absent in that science. In the past 25 years or so, for example, much concern has
been generated about diagnostic categories as they are applied to particular social
groups, such as women and minorities, and how these categories may have been
generated under the shadow of sociocultural assumptions that are unfavorable to these
groups. A recent example is the controversy generated by the diagnosis of self-
defeating personality because it could be used to pathologize women in abusive
relationships.

In the next sections we discuss the history of the trajectories we have identified.
Relatively more time will be devoted to logical positivism because of its importance
as a philosophical justification for modern science, and because it points to problems
essential to any scientific formulation of professional inquiry.

HISTORICAL BACKGROUND
OF THE POSITIVIST/EMPIRICAL TRAJECTORY

Logical Positivism

To read the current social scientific literature, traditional scientific thinking, once
a great symbol for hope, emancipation, and mastery, has become a domineering,
hegemonic discourse that oppresses as much as it emancipates, occludes as much as it
illuminates. Positivism is widely held to be discredited as a means for the creation of
knowledge. Yet there is irony in such conclusions: Auguste Comte (1880), who was
the founder of positivist philosophy and who coined the term positivism, was a social
reformer interested in seeing individuals and societies live in harmony. He placed
special emphasis on the important moral role of women in society and the need for
their status and educational prospects to be raised. Rather than depending on theology
or metaphysics to govern the course of intellectual development, both of which were
the province of elites, Comte envisioned a world in which knowledge arose out of an
increasingly “positive” intimacy with directly given scientific phenomena and soci-
etal needs. This intimacy arose across the hierarchy of disciplines, which Comte
identified and which remains a subject of great debate today, starting with mathema-
tics, astronomy, physics, chemistry, biology, and on to sociology (another term
coined by Comte). The point of positivist philosophy was simple: Knowledge of both
the social and the physical world should arise out of the natural realm, from what can
be seen directly and which is therefore available to all, and it should be applied to
fulfill the needs of society.

Logical positivism arose in Germany and Austria early in the century as a group
of scientists and philosophers attempted to specify how science worked. Consistent
with the trend away from metaphysical philosophy that had been operating since the
nineteenth century; and following the tradition of Bacon, who believed that knowl-
edge should be practical and verifiable, and Locke, Hume, and others who held that
verification was an empirical process; the positivists sought to blend the formal and
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analytical aspects of thought and language with the empirical and synthetic aspects of
successful science. As Stevens (1939/1976) put it, ‘““The name Logical Positivism
quite properly suggests the union of the formal and the empirical—a union which, in a
well-ordered scientific household, is possible and legitimate™ (p. 16). The specifica-
tion of how scientific language is structured, and of how empirical statements are
meaningful, was a central goal of logical positivist efforts.

The positivists distinguished three types of terms that might exist in a scientific
theory: (a) logical and mathematical terms, (2) theoretical terms, and (3) observation
terms. Later versions of this thinking, which has been called the received view (Suppe,
1974), essentially describe contemporary scientific work in psychology and are
prominent in the seminal work of MacCorquodale and Meehl (1948) on the admis-
sibility of hypothetical constructs in psychological theory, and Cronbach and Meehl
(1955) on the construct validity of psychological tests—which is the best articulation
of received view science existing in the psychological literature (see Chapter 6).

Initially, positivist thinking was dogmatic and restrictive, emphasizing the
notion that the meaning of any concept is exhaustively specified in the operations
associated with its measurement. This operationism (Stevens, 1939/1976) still is
widely taught in the introductory chapters of methodology textbooks. As the first third
of the century passed, however, the strict positivist position gave way to an increasing
loosening of the standards by which linguistic propositions were seen to be grounded
in the particulars of experience. It was recognized that, in fact, science depended
regularly on historical descriptions and on imputed linkages between observation,
operation, and theoretical terms that did not fit a rigid positivist canon very well. Thus,
in the final version of the received view, the standards for verification were loosened
to allow a broader interpretation of the role of observation in supporting or refuting a
theory.

In psychology received view science has involved a variety of positions coexist-
ing from the 1920s through to the present, ranging from a relatively rigid and
exclusive radical behaviorism (e.g., Skinner, 1971, 1974) to broad theoretical systems
demonstrating minimal concern about the problem of verifiability, in the positivist
sense, as in certain schools of psychoanalytic thought (Griinbaum, 1983/1992; Meehl,
1976). Today, we find proponents in this strong scientific tradition settling into what
has been termed critical realism or fallibilist realism. Critical realism recognizes that,
although strict verificationist thinking is flawed as an absolute standard for science,
the attempt to link theoretical concepts logically to observational concepts remains a
useful, if nondefinitive, endeavor (e.g., Cook & Campbell, 1979). Scientific ap-
proaches continue to use behavior, or its artifacts, as a means to the end of operational-

ization.

Positivist Thinking in an Ambiguous World

Positivist positions attempted to move the source of knowledge out of the
metaphysical realm of mind and spirit into that of the concrete and the physical. Local
clinical scientists need to understand how positivism in the current received view
form came to be, its power in the generation of consensual views of phenomena, and
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its fundamental weakness, which is often discussed in the contemporary literature. To
do so, let us look more closely at how common sense and dogmatic certainty become
strangely juxtaposed in the strong form of the positivist perspective, actually under-
scoring its failure to establish a definitive foundation for science.

Consider a specific example that illustrates the problem with empirical observa-
tion as a singular foundation for science. Look at the number of this page. This would
seem a reasonable request on our part, as authors, to make of you the reader, because
we can be reasonably certain that there is a number on this page. Yet it immediately
illustrates the problems associated with the extreme positivist position. First, is there
any sense that your looking at the page number has the same empirical status as our
request that you do so? Well no, because we have no idea, as we write this, which
number this page will have. You can see the number, we cannot. Therefore, our
prediction that there will be a page number must depend on our general knowledge of
books and a reasonable extrapolation to this book. But, you might say, we are
effectively seeing the same thing because our inference is merely a low-level general-
ization from other books we have had before us, on which page numbers were indeed
an empirical fact, just as it is for you, and there is a sense in which we share this fact.
Additionally, there are other points of overlap, such as a basic understanding of what
the number means, how it identifies a page, and a page’s location, and so on. And
furthermore, the number has a certain structure we might be able to communicate
even if one of us could not read the mark as a numerical symbol on the page. However,
if that were the case, and the nonreader were you (it could also be one or both of us if
this passage were being dictated), then the whole proposition of looking at the number
on the page—which is an observation-level proposition—would be in doubt. All of
this is by way of saying that, in the end, we must make certain assumptions about your
basic observational capacities, some of which are conceptual, even to bring the
discussion to the observational level. The problem for positivism was in applying its
own verificationist principle to these assumptions, which of course it could not, and
the loosening described above began.

But there still is the ink on the page. If you were to deliver your book to us, we
could share a gaze at the number. Actually, we could only say we shared it for, short of
seeing through one another’s eyes, we could never share precisely the same gaze even
in the most mundane sense of photons of light falling on a retina. Moreover, this says
nothing of the symbolic and interpersonal impact of having an unknown reader
actually go to the bother of bringing the page number to our attention (at some future
time as this is written), which would necessarily be a different experience for us, from
our perspective, than it would be for you as a reader. But, you could insist, there still
are molecules of ink clinging to fibers of paper (or computer screen pixels illuminated
in a particular configuration) that compose this page number, that have some reason-
able permanence through time and a reasonable level of shared meaning to observers.
As you did so, we would nod, and probably make some remark about how that is
precisely how positivism contributes to a local clinical science, in making us aware
that although there are no uninterpreted givens, there are levels of discussion where
the differences that can be generated about what is being interpreted become trivial.
At the same time, however, our approach to certainty itself becomes increasingly
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stretched and trivial, as is amply illustrated by this example. Even more, we could
argue that, in a space-time local sense, your first glance at the page number—perhaps
after reading our suggestions in the text, perhaps before—was different from each and
every glance that followed as your perspective, knowledge, and purpose changed with
the movement of time. All is in flux. There is no simplicity in the idea of sharing
observation outside of an agreed-upon way of communicating about the things we
see. This complication has wreaked havoc on the positivist aspirations to be the
ultimate standard for knowledge.

A Positive View of Positivism?

Positivism’s influence on scientific thinking and methodology in twentieth-
century psychology has been profound: The image of scientific psychology provided
by the received view, particularly as articulated by Cronbach and Meehl (1955), is one
in which scientific meaning is established through the logical connection between
scientific formulations and observations. If we expand our definition of appropriate
scientific empiricism, then one implication of a positivist trajectory is that there exist
observational moments in a local clinical event that can be coordinated with particular
theories. We might think of these metaphorically as hooks or anchors in the time
stream of an event. An obvious example is a symptom in a psychiatric disorder. To the
extent the diagnostic system is working as planned, there should exist identifiable
moments in the time stream of a clinical situation during which particular behaviors,
observations, or self-reports occur that are identifiable as indicators of symptoms
associated with particular syndromes. The implications of the received view extend
beyond this, however, into both formal and informal identifications of a variety of
clinical phenomena.

For example, when is a transferential moment, or trend in a relationship,
manifested and identifiable? What evidence suggests that a memory is repressed?
How does a school psychologist infer that motivation is a problem in evaluating the
validity of a child’s intelligence test score? The positivistic/empiricist trajectory
involves a continuous search for observational-level evidence, to the extent it is
possible. It strives to keep unspecified leaps of inference to a minimum as a formula-
tion is used. Additionally, it implies an effort to make the information publicly
available, in the sense of being communicable to colleagues and other relevant
parties. Positivist thinkers have invented an impressive array of methodologies to
ensure that scientific statements are grounded in directly experiencable and replicable
realities. We will discuss these at length in later chapters.

HISTORICAL BACKGROUND OF THE IDEALIST/
PARADIGMATIC TRAJECTORY

Depending on one’s background and predilections, the skepticism required to
accept or reject the positivist position may be difficult to grasp. As the page number
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example shows, for us to assume that such an observation were in any way useful to
communication, the fundamental observation itself must be based on existing knowl-
edge. It is physical and sensory only in a limited sense. The physicalistic experience
involved in so simple an operation cannot meaningfully be said to stand, in and of
itself, as a foundation for higher-level statements one might make with reference to
the observation. Moreover, there is no sense in which such an observation will lead
necessarily to any particular theory via logic (deductive or inductive) and, therefore,
in the extreme skeptical position, no inferences about the nature of what is observed
are, in any sense, justified (see Ayer, 1952). Put differently, both our request and your
response to it depended heavily on who we are and who you are, and they are tied to a
real world only in a limited sense. This loading of the responsibility for the nature of
an observation on the observer—or more precisely, on a class of observers—is an
essential feature of a different perspective on science, where attention is directed more
toward the actual history of science than toward the establishment of an ideal model
for science. This perspective is perhaps best represented in the writing of Thomas
Kuhn.

Kuhn’s Scientific Idealism

Few single works in the history and philosophy of science in this century have
had the widespread impact of Kuhn's (1970) Structure of Scientific Revolutions.
Kuhn intended to write a history of scientific change and progress that dealt real-
istically with the existing historical record (Hoyningen-Huene, 1993). He observed
that notions of simple, linear progress in science did not fit the record very well.
Rather, change in science seemed to involve transitions between periods of relative
stability and periods of dramatic change. For example, the move from viewing the
earth as the center of the universe, as in the centuries-old Ptolemaic system of
cosmology, to the Copernican system, in which the earth revolves around the sun, was
seen to be revolutionary in Kuhn’s history. Strikingly, and in contrast to positivistic
characterizations of science, Kuhn recognized that the observational basis for scien-
tific change often had existed long before a new system of thought was accepted. The
possibility that existing thought and observation may be at odds just prior to scientific
change led him to interpret scientific thought as a kind of culture or world view, which
he termed a paradigm. In this culture, individuals share a vision of the world and a
system of problems to be solved. The paradigm supplies a set of scientific puzzles,
theories and methods for working on the puzzles, and standards for evaluating
proposed solutions. Usually, the major scientific puzzles are clearly articulated in
mathematical or some other shared scientific language, such as the problem of
developing a single unified theory of different forms of attractive force (such as
gravity, electromagnetism, and strong and weak subatomic forces) in physics or of
seeking a way of interpreting genetic code in biochemistry. Part of the everyday work
of science within the paradigm, which Kuhn termed normal science, is to identify
such puzzles and to implement the accepted approaches to their solution.

Kuhn identified times when puzzle solving within a paradigm ceases to be
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successful or yields results that are inconsistent with major theoretical ideas compris-
ing the paradigm. The seeds of historical change are sewn when the work of normal
science reveals a set of anomalies, which are situations—usually observations or
experimental results—that cannot be accounted for within an existing paradigm.
Initially these anomalies may be ignored or deferred, often for extended periods of
time, as science awaits their explanation. Rarely do they just disappear, and their
return to the spotlight may be dramatic. If someone develops a theory that can account
both for the anomalies and for everything understood in the previous paradigm, the
possibility for a scientific revolution is in place.

A scientific revolution is a historical transition with far-reaching ramifications; a
change not only in theoretical understanding, but actually in the way the world, the
substance of science, and the nature of scientific practice are viewed. A dramatic
example in this century is the change brought about by Einstein’s elaboration of
relativity theory in physics. Kuhn suggested that such changes are not simply the
adoption of a new, more encompassing theory from which the old can be derived.
Rather, the basic meaning of fundamental concepts is changed.

For example, in contrast to Newtonian mechanics, matter became convertible to
energy in the Einsteinian universe. Scientific revolutions involve a kind of *““you can’t
go back again” shift in perception (Kuhn drew heavily on the metaphor of seeing the
world differently) that can take generations for broad acceptance. In this sense,
science changes, and even progresses, but not in the fashion of the simple linear
theoretical and technological progress common in the rhetoric of science. Scientific
change is, instead, a matter of fits and starts, puzzles and social transformations that
cannot be reduced to the machinations of mathematics, logic, observation, or any
simplistic notion of a scientific method—however useful such a tool might have been
to problem solving on a smaller historical scale. '

Over the last 25 years, Kuhn’s work has frequently been used to question
traditional scientific work, particularly in the social sciences, and to support the
assertion that revolutions are needed or are actually in progress. Note, however, that
Kuhn's actual published material does not encourage such interpretations; it is not
so much a critique of scientific conduct as it is a description of how the social
institution of science seems to operate (Hoyningen-Huene, 1993). Instead, his strong
interest has been in the problems of changing perception and the incompatibility
between theories (which he termed incommensurability).

From a Kuhnian perspective, professional psychology remains preparadigmatic
in the sense that the puzzles and methods for their solution existing in our profession
are multitudinous and highly variable with differing theoretical perspectives. Some
have argued that the shift from behaviorism to cognitivism in the past 25 years
constitutes a paradigm shift (e.g., Baars, 1986), but, even so, there is little evidence to
suggest a major unifying shift in thinking across the diverse elements of our disci-
pline. The major implication of Kuhn's work for critical thinking in local clinical
science is the need for reflective consideration of how the many paradigms of
psychological science and clinical practice permeate our work as professionals. In this
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sense, the local clinical scientist model can be seen as a paradigm for applying
scientific and philosophical thinking to clinical inquiry.

The Structure of Scientific Communities

Kuhn’s (1974) elaboration of the notion of disciplinary matrix—a constellation
of group commitments—is particularly interesting for our purposes. This constella-
tion has four components. First, it involves symbolic generalizations, which are basic
propositions accepted by the group without question or disagreement. In the physical
sciences, these often will be mathematical formalizations of basic constructs and
relationships. The more developed the science, the greater is the number of such
propositions. Although professional psychology has few such propositions that are
universally accepted, within regions and training networks we find clear traditions
that, if articulated, would be comparable to Kuhn’s concept of symbolic generaliza-
tions (e.g., psychodynamically oriented clinicians tend to agree that the unconscious
has important implication for clinical progress whereas behavioral clinicians do not).
A major task for the local clinical scientist is to articulate these assumptions and to
discern how they affect particular inquiries.

Second, Kuhn suggested that scientific groups share basic models of the phe-
nomena in which they are interested. Strength of commitment to these models may
vary within the community from belief that the model simply serves heuristic value to
strong ontological beliefs that they describe the true nature of things. In professional
psychology, such models range from instincts acting like pressures, to behaviors
acting like discrete elements in an omnipresent economy of actions and rewards, to
relationships acting like fences constraining the freedom of participants’ actions.
Identifying the models, how they operate in particular practice circumstances, and
how one’s commitment to a model waxes and wanes in practice are central to a local
clinical science.

Third, scientific communities were seen to consist of shared values. These are
high-level preferences and evaluations that are shared broadly within a community of
scientists. They unite the groups even though they may be applied differently by
different members and subgroups. Thus, for example, a value of precision may be
considered more or less adequately manifest in a particular measurement circum-
stance, although all scientists will share the value. In professional psychology,
emotional connection with clients, the ability for self-analysis, or the ability to bound
and define a professional task are values of major concern depending on the particular
interests and expertise of a professional group.

Fourth, Kuhn noted that scientific communities use a set of particularly cogent
exemplars to define their interests, to guide future operations, and to socialize new
members. Professionals tend to use both broadly shared exemplars, such as famous
case studies, and exemplars of more limited distribution, such as examples pro-
vided by supervisors and colleagues or from one’s own experience, to guide future
work.
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HISTORICAL BACKGROUND OF THE SOCIOCULTURAL/
CONSTRUCTIONIST TRAJECTORY

The third trajectory for our consideration has created a great deal of excitement
in the psychological community in the past decade or so, even though it has been
around for some time. ’

Social Constructionism

The third trajectory can be called social constructionism, following an important
paper by Gergen (1985). Its basic tenet is that knowledge is not a function of an ever-
refined narrowing of the gap between theory and the contours of reality but rather that
knowledge is a product of social-historical process. The social construction of reality
is intrinsic to communication and human interaction in a historically situated social
domain. Extreme versions of this position have recently been called postmodernism
(Gergen, 1991, 1992). Knowledge is thought to be constructed relative to any grasp of
external reality or, indeed, relative to no external reality at all. Different societies, and
the same societies at different times in history, reside in different realities, all
fundamentally legitimate and none superior in any respect, because all human
realities spring from the same fundamental social processes. As such, the social
constructionist position represents a serious challenge to the notion that science is a
singularly perfected path to enlightenment. Science is simply one among a potentially
endless variety of constructive mechanisms human societies have developed to
legitimize and, quite literally, create what we take for granted as reality. This position
moves beyond Kuhn in pointing to a general sociocultural process that transcends the
small society of scientists that was the focus of Kuhn’s inquiry. Indeed, the very
existence of such a scientific society in a culture illustrates how social construction
operates to create a means of designing and propagating knowledge.

Like many exciting new ideas, or new versions of old ideas, social construction-
ist thinking has played different roles at different stages in its development. In earlier
parts of this century, this thinking was not about philosophy of science at all—just as
Kuhn’s work was more a historiography than a philosophy of science—but rather it
was about using sociological analysis to understand how meaning was created.
Mannheim’s famous work, Ideology and Utopia (1936), for example, analyzed how
societies create ideological positions that inform members about their place in the
world and about the goals of the society. Alfred Schutz (e.g., 1967), in an extensive
body of often stunningly brilliant essays, showed how experience itself is rooted in
microsocial processes that teach individuals what is appropriately taken for granted in
the social world and how to understand and communicate about their experience.

More recently, the foundation of the currently existing view of social construc-
tion was articulated in a landmark book by sociologist Peter Berger and theological
historian Thomas Luckman (Berger & Luckman, 1966). This foundation has several
important characteristics relevant to a local clinical science, and for understanding
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more recent thinking about the social constructionist position. Berger and Luckman
offered a way of conceptualizing the interpenetration existing between formal scien-
tific knowledge and the common sense of everyday life. They emphasized that the
province of sociology of knowledge is not that of theorists defining the range of
applicability of their theories, nor of intellectuals identifying the importance of formal
theories in everyday life. In this sense they differed from Kuhn’s focus on the
disciplinary matrix of science. Rather, their sociology of knowledge, directed as it was
toward the fundamental processes by which social reality is created, was concerned
with the construction of everyday reality itself. This ensures that the liberation of
knowledge is intrinsic to the discipline: Sociology of knowledge is not about who is
right or wrong, but rather about how people come to understand the reality they
experience.

Clinicians will recognize this to be basic to the clinical attitude one takes toward
clients (e.g., Shakow, 1976). Thus, not surprisingly, the social constructionist position
has become a major interest for clinicians. But there is more to the position than the
equal valuation of the many views of reality that might exist in a social unit. Berger
and Luckman emphasized a theory of social construction processes that transcends
particular outcomes or viewpoints. They unequivocally stated that the social con-
struction of reality is a theory grounded in empirical observations of how people
experience their worlds, and communicate about this experience. It is about the
phenomenology of social knowing and, in turn, how that phenomenology, when
collectivized in society, yields social structures and processes that are of basic interest
to sociologists. It is a descriptive, empirical science that, although distinguishable
from formal science with its heavy emphasis on behaviorism and developments in
statistically based population studies, is a science nonetheless.

Implications of Social Constructionism for Local Clinical Science

These qualities of Berger and Luckman’s social constructionist theory—it is
concerned with everyday knowing, it is phenomenological in orientation, it is a
descriptive theory, and it is empirical science—are important for our interest in a local
clinical science. Questions about the relationship between formal scientific knowing
and the realities of individuals and diverse social groupings are pervasive today, and
they certainly pervade the interlinking of formal clinical theory and the local clinical
context. We will continue to address these matters throughout the book, drawing on
the social constructionist position in a variety of ways. But a bit of reflection makes it
clear that this position has major implications for philosophy of science and for the
project of identifying methods that best achieve the aspirations to truth of scientific
inquiry. It has been suggested that it questions the very nature of the truth to which
scientific inquiry aspires (e.g., Gergen, 1985, 1992). Berger and Luckman acknowl-
edged but sidestepped the epistemological implications of their work, particularly the
implication that the science of sociology itself is a constructed phenomenon, as
implied in Kuhn, that might well have no greater fundamental legitimacy than any
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other position one might wish to take toward the nature of social knowing [e.g., a
behaviorist position as in Skinner (1974) where knowing is secondary to contingent
relationships existing in an environment between behavior and its consequences].

Although this is an important concern raised by the social constructionist insight,
it can be easily overstated and lead to a confusion of philosophy’s wish for certainty
with the positivist vision of a foundation for science in sensate experience. These
aspirations are not equivalent and, as we have implied throughout, the rejection of
empiricism as a foundation for science does not necessarily imply that empiricism
should be rejected as a useful knowledge production strategy. Berger and Luckman’s
recognition that their work was empirical suggests a view of empiricism in science
that is broader than many would accept, one that works for their domain of inquiry,
sociology, and that seems quite consistent with the intent of naturalistic philosophers
like Bacon or Locke. The notion that we cannot accept experiential data as definitively
foundationist also does not necessarily put a social constructionist perspective in
opposition to empiricism. To the contrary, they are quite compatible perspectives
where, for example, we can endorse the theory of social construction via careful
observation, as do Berger and Luckman, and socially agree to privilege good empiri-
cal observation based on its power to facililate social consensus. At a minimum, we
are safe in suggesting social constructionism is a good theory, with clear observa-
tional consequences, of how societies construe various aspects of their reality.

From a historical perspective, however, the insight that science itself is subject to
the same social construction operations as any other form of knowing, has become a
major theme in recent thinking about social constructionism and philosophy of
science as it is translated to psychology (e.g., Belenky, Clinchy, Goldberger, &
Tarule, 1986). In so doing, it has strongly challenged any notion that scientific
methods, particularly those rooted in positivism such as behavioristic approaches, are
sounder than other means of inquiry (e.g., Gergen, 1985). The positivist notion of an
uninterpreted empirical given has been rejected, as has the idea that certain methods
identify causal relationships between events that have universal applicability to like
events (see Manicas & Secord, 1983). This has increasingly opened methodological
doors to more qualitative, interpretive (hermeneutic), and phenomenological ap-
proaches that are quite comfortable for the clinician (Hoshmand & Polkinghorne,
1992). We will discuss related issues in Chapter 7.

IS REALITY REAL, A SOCIAL ILLUSION, OR BOTH,
AND HOW CAN WE LEARN MORE ABOUT IT?
SOME RECENT THINKING

The sensible professional reader will say this is pretty much a mess. But before
you rush off to your next clinical hour, let us try to convince you that there is a way
through this morass that is fruitful and compatible with the local science perspective.
Actually, there are two useful perspectives that exist in modern philosophy. These
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include a revival of pragmatism as a philosophical position justifying science (Hosh-
mand, 1994; Rorty, 1982) and a new-look version of realism that promises to integrate
these concerns (Bhaskar, 1978, 1979; Harré, 1986; Manicas & Secord, 1983). If we
add the simple perspective—itself pragmatic—that psychological science, for all it
lacks in ultimate validity, is not doing badly in terms of moving our thinking about
psychological matters along, then there are actually three solutions. Each of these
overarching perspectives is implicit in the model we will propose in this chapter, and
in similar proposals concerning other methodological issues made throughout this
work. Each is presented briefly below.

Pragmatism

The pragmatic perspective on science resides somewhere between the strong
empiricist and the idealist positions in that it weighs observation and ideas about
equally in an analysis. As originally stated by the U.S. philosopher Charles Peirce,
pragmatism was a way of thinking about how concepts are defined. ‘‘Consider what
effects that might conceivably have [the] practical bearings you conceive the objects
of your conception to have. Then, your conception of those effects is the whole of
your conception of the object” (Peirce, 1905/1955, p. 290). This statement implies that
objects are defined by what we can do with them. Note, however, that this idea runs
deeper than simply being a position of accepting that which works, although this too is
an implication of the pragmatist perspective. Rather, it is concerned with the way
meaning is grounded in human action. Peirce was not interested in any notion of
verification, nor in any metaphysical ruminations about the ontological status of ideas
or any other reality. Rather, thinking and action were intimately tied to one another.
Peirce was thus paving the way for the operationism that exists in modern scientific
thinking. James expanded this thinking to include emotional “objects” as well.
Dewey believed that pragmatics was a general means for evaluating the clarity and
logic of concepts with evaluation being the ultimate driving force in the advancement
of thought (Bynum, Browne, & Porter, 1981). Hence, there is no meaningful distinc-
tion between theory and action as the two blend in an overall evaluation as a concept
is recognized.

More recently, Rorty (1979, 1982), who wrote from a purely philosophical
perspective, confronted what he regarded an excess in philosophy: the creation of a
system wherein matters of truth are determined completely on the basis of meta-
physical argument. Like earlier pragmatists, Rorty saw ideas as historically situated
and defined according to their usage rather than according to some empirical or
rational standard. In effect he questioned the whole extended history of the truth-
seeking enterprise, ultimately suggesting that, because ideas come and go with the
times anyway, why not just allow them to exist as part of the human landscape.

Professional psychology needs to explore more deeply the nature of pragmatic
inquiry at the local level (e.g., Hoshmand, 1994), a notion highly compatible with the
practical orientation of the local clinical scientist model. Undoubtedly a historical
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perspective on thought and practice, as implied by Rorty, would be of great value in
local inquiry if properly adapted to the local clinical situation. Historical awareness
could free us to use ideas without bearing the burden of asserting their ultimate truth
value-—an attitude common in evaluation of psychotherapy efficacy (see Strupp,
1986). Pragmatism would be most powerful if we can find a way to avoid what often
happens when philosophical critiques make their way into psychology: an extended
period where the position simply is used to refute an increasingly vacuous image of
some allegedly outmoded practice in the past. Although the means by which prag-
matic goals are to be achieved are quite loose and open, there appears to be justifica-
tion for the usage of well-formed scientific methods, as long as they are treated as
appropriately nondefinitive.

There is another perspective from philosophy that has potentially profound
implications for the entire territory we have traversed thus far in this chapter. This is
the perspective of transcendental realism, promulgated primarily in the works of
Roy Bhaskar and a few others.

Critical and Transcendental Realism

Manicas and Secord (1983) introduced what they called the “new philosophy of
science” to U.S. psychology. In contrast to the longstanding trend in philosophy em-
phasizing the ascendancy of ideas and the problem of uncertainty, this work empha-
sized the scientific importance of fundamental assumptions about reality, however
difficult these assumptions ultimately might be to verify. Bhaskar (1978, 1979)
referred to this position as transcendental realism, as contrasted with Western philos-
ophy’s tendency toward transcendental idealism, or as Bhaskar put it explicitly, super
idealism. Bhaskar made a frontal attack on the overemphasis on uncertainty found in
philosophy that is not dissimilar to that found among positivist philosophers like Ayer
(1952), nor that made by Rorty and other pragmatists. However, Bhaskar’s strategy
was different in its emphasis on the long-neglected problem of ontology (the nature of
being) as opposed to epistemology (the nature of knowledge). In so doing, he was able
to incorporate both the apparent historical facts of the creation of knowledge in
science and the problem of the social construction of reality, particularly as they
pertain to the social sciences.

Reality for Bhaskar is transcendent and knowable, but never completely so. On
the one hand, traditional positivistic science, in promoting empiricism, has confused
the reality of sensory experience with the totality of scientific reality. Thereby, science
has confused the atomistic experience of events (that which is seen, e.g., the patient’s
depressed affect) with whole events (that which is assumed but not seen, e.g., the
patient’s affect with a loved one), with classes of similar events (e.g., general
characteristics of depressed patients with loved ones), or with theories about an
underlying order in reality that transcend empirical events and that are only accessible
as mental constructions, not as observations (e.g., problems in the serotonergic system
create depressed affect). Thus, outcomes of experiments are generalized freely to all
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like situations and the processes presumed to operate in specific experimental out-
comes are freely promoted as general laws.

On the other hand, antipositivistic, or super idealist, philosophers have confused
the powerful need for theory with the totality of reality, thereby making an implicit
equation between knowledge of reality and reality itself —which Bhaskar termed the
epistemic fallacy. This equation asserts the ascendancy of ideas over experiences in
the generation of scientific knowledge, as in Kuhn. However, Bhaskar argued that in
recognizing the link between theory and observation, as they commonly do, idealist
philosophers are unable to account for the extraordinarily effective science we
actually seem to have. That is, science seems to work so well, it must be describing
something external to the ideas used in the description. In effect, the confusion of
ideas and observations undermines the original belief in the ascendancy of ideas.

Bhaskar asked what the world must be like for science, as we know it, to be
possible. It must have qualities that endure despite our changing perspectives, which
he termed intransitive properties, and properties that change as knowledge and culture
changes, which he termed transitive properties. The intransitive refers to a world that
transcends our knowing; the transitive refers to that knowing itself. One implication
of Bhaskar’s position is that we need a humble understanding of reality in which we
recognize that it will function quite independent of our ability to understand it, and
indeed our ability to ever understand it. Hence, the assumption of a transcendent
ontology on which epistemology operates fallibly.

The power of this position is that it allows us to pursue our naive dream of truth
and to make commitments to levels of certainty in our explorations, while at the same
time keeping us honest about the ultimate incompleteness of our knowledge. This
attitude is especially powerful in the social sciences, where Bhaskar believed real
social structures operate within historically situated contexts to make culture and
knowledge what they are, which in turn affects the nature of these real underlying
structures. Thus, the social construction of reality is possible, yet it is not purely social
in that, at any given point in time, ideas can be seen to butt up against palpable realities
of both physical and social nature. At the same time, these realities themselves are in
the process of modification across time as social construction processes operate.

Implications of Transcendental Realism for Local Clinical Science

We believe that some version of transcendental realism or fallibilist realism
(see also D. R. Peterson & R. L. Peterson, in press) is useful for scientific inquiry,
particularly space and time localized inquiry. Inquiry ultimately is about asking
questions, opening oneself to evidence, and making commitments based on what one
has observed. These tasks are relevant to any world of inquiry, be it socially
constructed, pragmatic, or subject to positivistic principles of verification. The prob-
lem of the relative significance to be assigned to good ideas, empirical information,
and consensus-generating operations remains to be solved. However, in keeping with
our pedagogical stance, we leave it to the reader to decide for him- or herself which
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specific position is preferred through additional reading. For our purposes, the realist
perspective most adequately describes our interest in pulling the threads of method
and purpose out of philosophical inquiry for application in the local clinical realm.
Among other things, the realist perspective underscores the need to be sensitive to the
culture of science as well as to the empirical realities that science seeks to understand.

A Defense of Psychological Science as Practiced

The local clinical science perspective forces us to look at exactly how focused
and helpful, or not, philosophical thinking can be in the professional sphere. For the
most part, we would have to say that it has helped to keep debate and questioning
alive but, in so doing, it has hovered far from the practical realities of professional
life—and, indeed, the philosophers themselves never have sought to make their work
useful for we practical types. At the same time, we can say that philosophically
minded psychologists like Cronbach and Meehl, Koch, Lamiell, Meehl, Miller,
Rychlak, and numerous others have given us much food for thought in the design of
methods for psychological science. Furthermore, methodologists such as Campbell
and Stanley (1963), Cook and Campbell (1979), and Cronbach (1957, 1975a, 1982)
actually have identified ways we can use questions about certainty and doubt to
enhance our ability to ask and to answer scientific questions (Chapter 4). That
scientific questions have not always been answered successfully in local inquiry
seems as much a function of the lack of reasonable attempt as any fundamental flaws
of the underlying perspective, as is recently suggested (e.g., Gergen, 1992).

Nevertheless, there is a tendency in psychological science that deserves severe
criticism, namely, the tendency to act as if our own clinical and scientific preferences
(e.g., for psychodynamic approaches, family system approaches, or approaches based
in experimental traditions) are the only correct forms of practice, despite the lack of
meaningful support for such displays of confidence (e.g., as evidenced in the perva-
sive negative commentary about rival theoretical perspectives that infects profes-
sional conversations). The cost of such commitments to certainty has been high. Too
often it has led to the suppression of other ways of approaching scientific inquiry that
could have helped long ago (e.g., qualitative research methods), and too often it has
led us down overly narrow paths in one generation that simply beg for revision in the
next, thereby weakening the possibility for any scientific continuity we might have
had (see Boneau, 1992). We believe it is time to move beyond these unjustifiable
prejudices and tendencies toward overstatement and, happily, recent philosophy of
science is helping us to do so.

If we look carefully at science, and adopt an open, careful, and scholarly stance
toward recent scientific history and toward scientific professional practice, we can say
that, despite its imperfections, science has kept our thinking moving across the
century. This movement has been our greatest asset in learning whatever we have
learned through the efforts of science (Stricker, 1992).

Let us now look more concretely at how philosophy is relevant to professional

inquiry.
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EXTRAPOLATING PHILOSOPHICAL TRAJECTORIES
FOR INQUIRY TO LOCAL INQUIRY

Our discussion of philosophy of science suggested three overlapping trajectories
important for any inquiry: the empirical, the paradigmatic, and the sociocultural.
Pragmatism suggests that our actions and our understanding are intimately related
and, consistent with the intuitions of clinicians, that there is a strong aspect of science
that finds its justification in effective action. The new realism offers something even
more exciting: an image of a transcendent reality that extends beyond the grasp of
even our best conceptualizations and that holds out the possibility for renewed
scientific exploration of the most well-trodden clinical territory. Finally, even our own
science, which can seem so alien and distant from practice requirements, offers useful
frameworks for understanding clinical situations if we look beyond the politics and
often stultifying rhetoric of scientific certainty (see also Chapter 9). Clearly, philoso-
phy has much to offer practitioners in bringing the compelling aspects of our work out
of the back rooms of science.

The Philosophical Trajectories for Inquiry Framework

The framework we propose involves the conceptual crossing of the local infor-
mation settings described in the last chapter with the trajectories for inquiry from
philosophy. In this way, interesting questions can be raised that focus attention on
particular qualities of the local clinical situation. To begin the presentation of the
framework, consider some basic questions associated with the settings of local
information and the philosophical analysis trajectories taken separately.

Some Questions Attending the Examination of Local Information
Settings

Recall that the four local settings of information identified in the last chapter
are: the local as an instance of a general formulation or category, local cultures, the
locally unique, and the space-time local.

Local Information as the Instantiation of a Particular General Formula-
tion. How does a scientific finding or theory inform our understanding of a particu-
lar clinical situation? For example, what are the implications of a particular position
for the impressionistic scenario of seeing the young man on the walkway? Is there a
general theory, say of nonverbal communication and emotional expression, that
might be relevant? If so, how? If not, with what implication?

Local Cultures. The social constructionist perspective, and clinical experi-
ence, tells us that one thing is certain in local clinical inquiry: Everyone involved will
have an opinion about what is going on. What are the implications of the realities of
multiple beliefs and perspectives on local interactions? Are we necessarily lost in an
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ever-moving sea of relativism? Philosophers definitely have had problems with
relativism. How can we hope to handle it as psychologists and as local clinical
scientists? Is there any meaningful way we can turn the problem of relativism to our
favor? What are the philosophical and scientific implications of our attempts to do so0?

Locally Unique Information. How might we become aware of such informa-
tion, and with what implication for our inquiry? If we are bound to paradigmatic
restrictions, does this necessarily imply that localized discovery is not possible, that
we can never break out of our paradigmatic blinders? What would such a breaking out
process be like? Can philosophical perspective be helpful here?

Space-Time Local Information. Imagine yourself to be the clinician in the
example of the young man. What was that look in the young man’s eyes that was so
compelling? Was it in any meaningful sense the awareness and attention you might
have thought it was? What exactly about the observation made it seem that way? Is
this like the problem of the page number, forever ambiguous as we try to be certain
about what we are asking one another to believe about an empirically given phenome-
non? Or is this moment different somehow? You might say: ‘It was my observation,
localized in a moment in space and time?”” What exactly was it and what are the limits
on my ability to grasp what it was? Who decides these limits, and once they are
decided, does it mean I can never approach certainty? If I feel I know something about
what happened, what do I make of it?

Raising questions about the nature of local knowledge seems to cut to the heart of
the problem of how one knows something, and what it is that is known. Philosophical
perspectives push these issues still further.

Some Questions Attending the Examination of the Philosophical
Trajectories

Table 3.1 summarizes how the three trajectories from philosophy of science that
we have discussed raise questions for inquiry. Note that the major feature of these
trajectories is that they point to problems in need of exploration and analysis in the
process of the inquiry. Precise methods to accomplish this exploration and analysis
are not specified, and indeed it is unlikely that they can be. Rather, the trajectories
represent directions to pursue, by whatever methods are appropriate and available,
that promise to offer new, potentially compelling perspectives on a problem.

The Full Framework Described

Table 3.2 presents a full model for using the philosophical trajectories to explore
alocal clinical situation. It outlines the kinds of questions raised and information to be
sought when the four settings of locally specified information are crossed with the
philosophical trajectories. The 12 cells resulting from this conceptual crossing repre-
sent different possibilities for reflection and critique of what one knows about a
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64 Chapter 3

particular situation based on input from a variety of sources including science,
practice traditions, local observations and inquiry, expert opinion, personal experi-
ence, and common sense (Chapter 8). Filling in the cells of the model for a particular
situation facilitates problem definition and analysis with respect to some major issues
in the science—practice integration, as localized to a particular situation. It pushes
one’s thinking into the aerial perspective we have been discussing. It requires the
practitioner to take a broader view of the contours of an inquiry without diminishing
what seems to be known in science and practice traditions, nor what might be gained
from other forms of analysis such as historical, critical, or political. It also suggests
that the whole picture necessarily is larger than any disciplinary or perspective-based
interest can support. In this way perhaps, it represents the realities of practice for the
entire profession, better than do simplistic notions about applied science or theoretical
allegiance (D. R. Peterson, 1995; Schon, 1983; Chapter 9). The local clinical scientist
will have to choose his or her commitments carefully, with full recognition of, and
responsibility for, the consequences of selecting among the many views of the clinical
situation that exist in our discipline.

An Example

Table 3.3 illustrates an analysis of a particularly vexing problem in recent psycho-
therapeutic work, that of the “reality” of repressed memories (e.g., Loftus, 1993;
Trierweiler & Donovan, 1994). Specifically, Table 3.3 shows how bits of information
associated with a hypothetical case of possible repressed memory can be classified
according to the extrapolation model. Professionals will recognize that real clinical
cases will have much more information for the professional’s consideration than can
be represented here but, at the same time, often formulations hinge on even less than is
depicted. We have included enough information here so that the reader can perhaps
get a feel for the ways information might be identified and categorized to enhance
understanding. For example, if a clinician were insightful enough to actually collect
the information for the unique local information setting, and were to notice the
conjunction between the patient’s fondness for wearing black—which might be
revealed in an offhand comment—and a potential religious stricture on black clothing:
(see Table 3.3), then a conversation about religious matters might be appropriate. This
model and others described in Chapter 9 can be used to facilitate a Sherlock Holmes
type of inquiry (Chapter 8), which is a good model for naturalistic inquiry in the
practice context (Truzzi, 1983).

Note that this approach does not solve the many problems surrounding the
repressed memory issue, either in the literature or in a particular clinical case.
However, it does flesh out and expand awareness of numerous possible influences and
questions that have a legitimate place in contemporary professional inquiry (see also
Chapter 9). It also makes clear the kinds of intellectually rigorous scientific and
clinical questions that are being avoided when a professional makes commitments to
simplistic, overgeneralized positions without extensive analysis (e.g., all memories
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are necessarily true as remembered, or no memories have truth value because all are
constructed, or any of the variations in between). Note also that this framework
encourages the examination of the actual reports of a memory, and the circumstances
surrounding these reports. For example, in Table 3.3 the clinician’s changing under-
standing of memory, or political preferences, may be as influential in decisions about
particular memories as is any patient report. We suspect that if all of the allegedly
repressed memories identified by clinicians in recent times were analyzed this
intensively, a substantial number would no longer support this hypothesis and those
that did would be better justified.

Tables 3.2 and 3.3 require careful study, and we encourage readers to add
information we have missed, and to expand the problem space to better suit a local
clinical problem of interest to them. Even better, we invite readers to bring such
analyses into interactions with supervisors and colleagues. Not all cells will be filled
in any given inquiry. However, reflection on the type of information that might be
available, or required, in a particular cell in any given circumstance, can help a
clinician choose how to proceed in the inquiry. Additionally, this type of reflection can
help clinicians determine exactly how published scientific results might fit into
particular local circumstances. For example, evidence that males in their 30s tend to
be involved in reflection on their values and on making decisions about their goals for
the future (Levinson, Darrow, Klein, Levinson, & McKee, 1978) might be useful in
analyzing a particular male patient’s doubts about marriage. Hidden concerns about
the possibilities of achieving valued goals (e.g., achieving success in the eyes of his
family), excluded from repetitive and problematic conversations with his partner
about his commitment to the relationship, may be part of the locally unique patterns in
the man’s life. These may have empirical implication in the content and tone of actual
conversations, paradigmatic implication in fitting with emerging adult development
literature (e.g., Levinson et al., 1978), and sociocultural implication in grasping
fundamental values and background issues from which the goal aspirations might
originate. Whenever the clinician cannot fill in a cell of the model because of a lack
of information, then a possible direction for inquiry emerges.

CONCLUSION

This model is but one of many possible extrapolation devices that could be
constructed from philosophical inquiry. For example, a particularly exciting device
for precise thinking, logic, is yet to be tapped by professionals in local clinical inquiry.
We will discuss basic logic in a later chapter. The range of other possibilities seems
limited only by our creativity and openness to as yet unseen possibilities. But let us
repeat that this model is not, and should not be considered, definitive even in
accomplishing its central goal of showing how extrapolation from large themes in
philosophical inquiry is possible. It is a preliminary tool for exploration of an event or
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problem, and an aid in tightening and clearly articulating standards for evidence for
particular formulations in local contexts.

It becomes apparent from all of this that the notion of extrapolation is a compli-
cated and intellectually demanding approach to problem solving. Even if one were to
take this model as definitive—and we have no intention for it be taken that way—we
are a long way from having well-formed methods of executing the analyses implied
by each of the cells in Table 3.2, and for deciding when our work in imagination and in
interaction with the local clinical situation has advanced sufficiently to justify some
level of certainty about our conceptualization. The goal here is not to specify the end
point of an analysis, but rather to encourage a sophisticated process to get us to
whatever end we can manage within the exigencies of real local clinical situations.
The model implies that coming to grips with a reasonable level of uncertainty is
inherent in our work as professional scientists.

This model is primarily a tool for reflecting on knowledge from observation and
direct experience, from professional culture, and from science, among numerous
other sources. It makes clear that mastery of a particular approach to clinical work
does not, in itself, constitute grounds for certainty about problem solving in specific
situations. Indeed, if we examine various approaches, via the model, we will find them
strong in some areas, and strikingly weak in others (e.g., DSM-IV categories tend to
emphasize symptom observations at the expense of sociocultural contexts). The more
difficult it is to fill in the cells, or to find models in our formal learning to help us do so,
the more apparent it becomes that many professional and scientific theories have led
us away from this sort of locally relevant formulation. This information deficit seems
particularly salient around the identification of phenomena at a space-time local level
of specificity. At this stage in our development, it seems we can do little more than
attempt a good-faith approximation of this level of inquiry. We hope that future
theoretical formulations, which are better linked to space-time processes, will aid this
effort (e.g., see Trierweiler & Donovan, 1994).

The local clinical scientist, as a professional measuring instrument, needs to be
affected by whatever structure exists in nature without being overwhelmed, forced
into too narrow strains of certainty, or too loosely connected with the enduring
properties of events in space-time. This is the philosophical part of the open scientific
attitude we have been talking about: It is an openness that recognizes how even most
rigid experimental design can inform one’s thinking in the local context. This is the

next part of our journey.
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[The investigatory process] starts upon the supposition that when you have
eliminated all which is impossible, that whatever remains, however
improbable, must be the truth. It may well be that several explanations
remain, in which case one tries test after test until one or other of them has a
convincing amount of support.

—DovYLE, quoted in TrRuzzi (1983, p. 67)

In its widest sense, the experimental method signifies opposition to fixed
ends, to system-making and changelessness; it signifies a refusal to divorce
thought from action. It stands for provisionalism and tentativeness, the
reliance upon working hypotheses rather than upon immutable principles. In
this way, science is by no means limited to the professional scientist; it
represents an attitude that can function in any area of experience, an attitude
of free and effective intelligence. The extension of such a temper would
indeed be the “‘unified science” that is being sought in many circles.
—GEIGER (1941/1992, p. 20)

Imagine that the discipline of professional psychology was so advanced that problem
solving was simply a matter of collecting the facts, identifying the relationships
among these facts, producing an orderly account of the problem, and implementing
corrective measures to solve it. Imagine further that the tools of professional inquiry
and healing were definitive: that they were beyond refutation either from within the
profession or from without. The relationship of the art and science of professional
practice with the public would be positive—something like the idealized physician of
the 1950s. Expertise would be granted without question; success would be assumed
unless somehow the winds of fate blew one’s problems beyond the reach of the
profession, in which case the only gripe could be with fate, never with the profes-
sional.

Professional psychology seeks this ideal, but matters are considerably more
complicated than this charming, and obviously antiquated, portrayal. We are a society
of doubters and, as we move into the next century, professionals increasingly are
being called on to justify their practices. Early in their training students often
experience a pang of anxiety when they find out that professional life and status has
never been as simple and secure as they might wish it to be. How should a profession
address questions raised by an increasingly aware public? Do they not reduce to a
question about how well we can accomplish what we claim to accomplish, and then to
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our ability to communicate this skill to the public? Isn’t it a bit like the problem of
certainty of knowledge we confronted in the last chapter? Restating this problem in
terms of effectiveness: If our approach to a problem was uniformly and indisputably
effective, would we not establish the grounds for the kind of professional respec-
tability described above? Of course we know that rarely does any professional
achieve this level of efficacy, even with years of experience—even plumbers and
other craftspersons rarely approach the theoretical ideal. As the social constructionists
might suggest, society, via credentialing and the like, grants us permission to be
experts even though our skills might fall short of perfection. The generosity of this
social groundgiving depends on the politics of the times. Still, our claim to profes-
sional status depends ultimately on our ability to accomplish what we claim to
accomplish. The Boulder conferees were well aware of this bottom line and organized
psychology has focused much of its scientific energy on demonstrating the efficacy of
psychotherapy and other psychological interventions. To this end, they have drawn on
the power of science to reduce ambiguity and to generate consensus to the extent this
is possible.

The power of science is centered in an ever-changing corpus of scientific
research methodologies. The research design tradition has been concerned primarily
with arranging scientific events, often called experiments, in an effort to generate
consensus about the nature of phenomena by ruling out alternative explanations or
descriptions. If there is a scientific method, then its account lies in the lore surround-
ing research design. It is the pragmatic expression of the hopeful enthusiasm of logical
empiricisin; it is the hope that questions about what is known can be settled by way of
an approach to problem solving that anyone could implement, rather than a depen-
dence on authority or rhetorical skill. It epitomizes centuries of effort to bring ideas
out of the realm of the abstract into the realm of the natural and everyday.

Our task in this chapter is to explore some of the conceptual bases of traditional
research design, to understand how it has been thought to work. The goal here, and in
the next chapters, is to use scientific methodological thinking as a basis for the
development of strategies for inquiry and analysis in the local clinical situation.
Therefore, we will emphasize the hows and whys of particular methodological issues.
We will discuss the overarching issues in establishing scientific belief, in problem
generation and hypothesis formation, in the problem of induction, in the basics of
causal inference in science, and in contemporary formulations of research design. We
then will pull the entire logic together and offer some strategies for using research
design thinking as a scheme for critical analysis of a local clinical problem.

In contrast to the more free-ranging ways of philosophy, science operates based
on two influences on our thinking about the world. These are (1) logic, in the sense of
an argument structured such that the conclusions seem to follow necessarily from a set
of premises, and (2) empirical observation, in the sense that one becomes convinced
of the truth of a proposition based on one’s ability to see it operating in the world.
These are the “logical” and “positivistic’’ parts of logical positivist science. They do
not lose their power to convince simply because philosophers have raised doubts
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about them as a singular foundation for producing knowledge. Rather, they will
continue to play a prominent role in a pragmatic science and they continue to affect us
often in subtle and unconscious ways. Consider, for example, the pervasive concern
expressed in our culture by the courts about how the media can affect public
perception of criminal trials simply by its power to show events in particular ways.
Science attempts to harness this same power of direct revelation by arranging
experiments in such a way that logic and empirical observation come together to
illuminate a particular problem, so as to reduce the number of alternative conclusions
one can draw from what is revealed.

Let us look again at the question of how we know something to be true. In so
doing, we will see directly how the mechanisms of scientific research design spring
from the sensibility of philosophy and logic. Peirce (1877/1955), the pragmatist
philosopher, provided a reflective account of how matters of inquiry have developed
in the Western world, which we discuss next.

THE FIXATION OF BELIEF

Think for a moment how you come to believe something. This thought, when
directed toward a particular belief or toward questions of which of several beliefs
concerning a particular situation might be the best, is the beginning of scientific
inquiry. This is true both for general and for local science. We will emphasize the latter
here, both because of our interest in professional scientific inquiry and because the
methods and culture of general science often can make this foundational question less
relevant than it otherwise might be. We can, for example, test and develop beliefs
already existing in science without pursuing their origins simply by pursuing prob-
lems as elaborated in the scientific literature. This is legitimate scientific practice,
however constrained it might be from a scholarly perspective. Local science, in
contrast, depends on the persistent conscious focus on basic questions about belief,
particularly when elements of local practice do not fit well-elaborated practice
models. :

Peirce suggested that questions about belief arise, on the one hand, out of a
personal experience of a tension between the sensation of believing and the sensation
of doubt, and on the other hand, out of the social problem of settling matters of
disagreement. Peirce elaborated four so-called methods for fixing beliefs. These give
us a sense of some of the issues we face in seriously examining our own beliefs about
matters pertaining to professional practice.

The Method of Tenacity

The method of tenacity describes a lazy position; it is a choice to believe some-
thing simply because one wants to believe it. The “truth” of the proposition resides in
the steadfastness of the belief. If we choose to believe that ““children never lie about
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abuse,” or that ‘““women can never perform as well as men in track and field,” then
there is essentially no need ever to test one’s thinking because there can be no doubt.
By the same token, one can never learn that one is wrong. Unfortunately, numerous
beliefs one finds being voiced in professional work, particularly those based on
unstated political positions, often simply are based on tenacity. This has been a
perennial problem in clinical case conferences (Meehl, 1973).

The Method of Authority

Peirce’s second method, the method of authority is as common in our highly
communicative society as is the method of tenacity. Here we accept what an authority
tells us to accept. Authority often is tied to particular demonstrations of competence of
expertise. Psychologists strive to demonstrate expertise in healing psychological
problems. Although authority is stronger than tenacity, in that it has the potential for
public settlement of disagreements, there are no intrinsic guarantees that it will lead
to greater understanding. Authorities can be flawed or stretched beyond reasonable
applicability: Consider that the author of a good book or the director of a deeply
moving film often is treated as expert on all matters of living.

In professional psychology, we quite naturally gravitate to those who have clear
and compelling answers for our questions about practice: The therapist who authors a
provocative book on treatment, or who is revered by students, can influence decades
of practice, as did Freud in the field of psychoanalysis. The method of authority is not
fundamentally flawed; indeed, it has great power in generating consensus and often
leads to much benefit. We all depend on it, and will continue to do so however
powerful science, or some other form of inquiry, becomes. However, in most cases,
the acceptance of an authority, in itself, offers little basis for determining the range
of its appropriate exercise. This only can come from the local clinical scientist’s own
critical evaluation of the authoritative position.

The Method of a Priori Belief

The third method, that of a priori beliefs, is also important to the local clinical
scientist. This is something that is believed because it makes sense: It follows from
what one already knows and believes. It is something between personal taste and
inference that is based on one’s knowledge of the world. It can work well for us when
we stay within restricted domains of inquiry. For example, it is often reasonable to
assume that a patient who has persistent problems with authority figures may, at some
point, have problems with the therapist. Yet a priori thought also can have insidious
effects on our ability to see beyond that which we think we know. A fascinating
example of the power of a priori thinking in recent times has been the fall of the
longstanding presumption that most gastric ulcers were the result of stress. The recent
discovery of a bacterial cause for ulcers (Bishop, 1993)-—which is as much a
discovery of a new way of thinking about ulcers as it is a new observation—revealed
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sharply how very reasonable a priori assumptions can mislead one. Professional
psychology is replete with a priori beliefs as rich, as varied, and undoubtedly as
misleading as are the theories that guide our thinking. The question is how do we
manage and critique these beliefs when they can be so taken for granted as to be barely
discernible.

The Method of Science

Actually, critical evaluation is a perplexing task for all of the nonscientific
methods of fixing belief that Peirce identified: They can come to us so directly and
influence us so subtly that evaluating them requires great effort. In contrast, the
process of specification and evaluation—and, by implication, a good deal of hard
work—is built into Peirce’s fourth method, the scientific position. This method
concerns reducing a belief to its essential features and then finding a means to evaluate
it that is external to one’s wish to retain or reject it.

Peirce (1877/1955) compared the four beliefs as follows:

If T adopt the method of tenacity, and shut myself out from all influences, whatever
1 think necessary to doing this, is necessary according to that method. So with the
method of authority: the state may try to put down heresy by means which, from a
scientific point of view, seem very ill-calculated to accomplish its purposes; but
the only test on that method is what the state thinks; so that it cannot pursue the
method wrongly. So with the a priori method. The very essence of it is to think
what one is inclined to think. . . . But with the scientific method the case is
different. I may start with known and observed facts to proceed to the unknown;
and yet the rules which I follow in doing so may not be such as investigation would
approve. The test of whether I am truly following the method is not an immediate

appeal to my feelings and purposes, but, on the contrary, itself involves the
application of the method. Hence it is that bad reasoning as well as good reasoning
is possible, and this fact is the practical side of logic. (pp. 19-21)

Method is of the essence for a pragmatic science. It is an active process of externaliz-
ing, and putting forth for public discourse, that which is believed. By putting greater
emphasis on the methods for answering questions than on the existence of beliefs
about what is true, science seeks to put both those beliefs and any given example of
scientific work to continuing public test. Of course, this too can have unintended
consequences; claims about the superiority of one’s knowledge of method can be
wielded as easily and as arbitrarily as can substantive truth claims. Social and
intellectual sources of belief and theory can become so deemphasized that the inquiry
can move almost imperceptibly away from the original question. But, for good or ill,
scientific methodology spurs action and continual development of one’s thinking,
even if it cannot always guarantee bona fide progress.

Implementation of the scientific perspective depends on one having some grasp
of alternative explanations for a phenomenon. Also, the phenomenon must be clearly
identified and bounded as an inquiry begins. Standing in the midst of the clinical or
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scientific research situation, one must make some commitment to what is known and
accepted in order to proceed. In science we often use the literature to aid this process,
and often the same is expected of clinicians in professional psychology. However,
the use of prior knowledge and theory, linked appropriately to local observation, is
only the beginning of scientific inquiry, not the endpoint it often is portrayed to be
(see also Chapter 9). All inquiry involves a creative process that, perhaps more than
anything else, depends both on the attitude of openness and on one’s clinical,
scholarly, and observational skills (e.g., Kaplan, 1964; Peirce, 1955a).

GENERATING HYPOTHESES

[O]bserved facts relate exclusively to the particular circumstances that happened
to exist when they were observed. They do not relate to any future occasions upon
which we may be in doubt how we ought to act. They, therefore, do not, in them-
selves, contain any practical knowledge.

Such knowledge must involve additions to the facts observed. The making of
those additions is an operation which we can control; and it is evidently a process
during which error is liable to creep in.

Any proposition added to observed facts, tending to make them applicable in
any way to other circumstances than those under which they were observed, may
be called a hypothesis. (Peirce, 1950b, p. 150)

The Problem

Before we can move on to the logical basis of experimental thinking, we need
a way of understanding how belief comes to be realized in inquiry. Science begins
with the generation of ideas about the nature of reality that follow either from theory
or from observation. These ideas are summarized as hypotheses; hypothetical state-
ments about how reality operates under certain explicitly identifiable circumstances.
This definition is less precise than that found in standard research methods text-
books, where the emphasis is explicitly on identifying the relationship between
variables (e.g., Kerlinger, 1986). As we will discuss in the next chapter, because
variability may be undefined in the local situation (e.g., Lamiell, 1987), local scien-
tists must pay careful attention to how phenomena combine in particular situations to
yield specific outcomes, which, in turn, have implication for events and phenomena
that follow in time. Nevertheless, it is useful to consider the properties of a good
scientific hypothesis as a model for what we might wish to achieve in the local clinical
situation.

Successful local clinical inquiry requires that we both generate and then investi-
gate good hypotheses. Professionals too often depend on formulations that support,
however weakly, their theoretical predilections without looking very deeply at the
adequacy of such thinking in the local clinical situation. Only a conscious effort to
see matters in a different light will overcome this tendency. For example, what
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appears to be a patient’s defensiveness may, with carefully directed questioning, turn
out to be embarrassment about being in therapy rather than motivated avoidance of
certain material. The hypothesis that extends one’s methods into new territory (the
questions in this example) is likely to yield the most useful information.

Hypotheses for the Local Clinical Scientist

An explanation of a scientific problem involves connecting facts to other facts.
Why does the child exhibit anxiety and fear when going to school? Why does the
young man always avoid women who may show romantic interest in him? Why is the
teenager’s night so filled with fearsome dreams?

Professionals will recognize each of these as only partial statements of a clinical
problem. Yet any one could be the immediate reason that treatment is sought.
Professionals initially will engage such problems by connecting them with constructs
known, through science and professional tradition, to pertain to what the clinician
observes and to the reports of the help seekers (Chapter 8). This is a process of
selection and focus on certain information. At the same time, it is a diminishment of
attention to other information that might have been the focus of the inquiry.

Cohen and Nagel (1934) discussed the following so-called formal conditions
for scientific hypotheses, which are relevant to local inquiry.

Explicit Formulation

The hypothesis must be formulated so explicitly that deductions can be made
from it that eventually might lead to a decision that it does or does not account
adequately for the facts of the case. Even the most informal professional hypotheses
have identifiable consequences when clearly elucidated. For example, a psycho-
therapy patient’s religious amulet might lead to a hypothesis about the importance of
religious beliefs in the individual’s life, or about the possibility that these beliefs are
related to conflicts reported by the patient. The behavior of a parent during a school-
related consultation may suggest that he is not paying attention to the consultant’s
suggestions about how to handle a child’s problem behavior. An organization may
appear so overtly dysfunctional that a consultant is led to believe that some deeper
value than that mentioned in the presenting problem is being protected, or a deeper
conflict, which is perhaps more difficult to conceptualize from within, is being
enacted. Such hypotheses can lead to fruitful inquiry. Sometimes they will be wrong,
but sometimes they will uncover otherwise hidden information that can contribute to
the professional’s intervention. The process of thinking through and pursuing the
consequences of such provisional hypotheses is virtually a no-lose form of inquiry,
for, in local clinical inquiry, finding out that one is on the wrong track is often as useful
as finding out that one is correct. Alternatively, the cost of jumping to conclusions,
however compelling they may seem, can be a complete misunderstanding of the case
and the limits on one’s ability to affect it positively.
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Relevance to the Question

The hypothesis should answer the question that initially led to the inquiry. For
professionals, the lack of attention to this aspect of inquiry often is reflected in the
transformation of a client’s request into a formulation quite different from the ques-
tion originally raised. In family work, for example, the identified patient and the
problem identified with that individual often will not be the focus of the intervention,
which often is framed in terms of larger issues in the family system. Clients can be
alienated if we do not provide a logical argument as to how the systems-level
formulation relates to the issues they originally raised. If the clinician is unable to
make such linkages in convincing fashion, it suggests that he or she actually does not
know how they might be made. If one changes the focus of the work, in keeping with
high professional standards, a good hypothesis will address the original question,
either directly or indirectly. The hypothesis offers the client a basis for deciding that it
does indeed address the original problem, or alternatively, it provides a rationale for
abandoning the client’s original formulation in an effort to achieve greater benefit.
Even a wrong hypothesis can lead to much fruitful inquiry, as long as it stays focused
on the problem at hand. The inability to address the original question is one of the
clearest signs in science that a hypothesis may be insufficient, however appealing it
might be at the time.

Verifiable Consequences

The hypothesis must be formulated so as to imply verifiable consequences. That
is to say, the hypothesis must suggest some predictable observations to follow at some
future time. This notion can be overstated to imply that only those hypotheses that
lead to clear predictions represent good science, and that prediction is always
equivalent to explanation (see Manicas & Secord, 1983). Here, the actual attainment
of accurate predictions is less important than the attempt to bring clarity to one’s
thinking and one’s formulations by seeking verifiable prediction. Likewise, there is no
implication that verification means physical observation, although this might be
extremely useful in more cases than many professionals recognize. Rather, the goal is
to attain a level of awareness of consistencies and inconsistencies between one’s
views and the unfolding realities of events outside of one’s control. If, for example, a
therapist experiences a client to be making progress in one area, but is oblivious to
areas of deterioration that the client is hesitant to talk about—such as a calming of
certain anxieties at the expense of ever-increasing dependency on the therapy itself—
then there is a flaw in the relationship between formulation and prediction in the local
clinical situation. In this context, prediction roughly is equivalent to enlightened
awareness of how ideas and the realities of events work together, and in turn, how they
interact with potential unknowns in ways that must be heeded by the local clinical
scientist.
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Simplicity

The last condition for a good hypothesis discussed by Cohen and Nagel is that,
given a situation where there is more than one hypothesis to account for a situation,
then the simplest one is the one to pursue. This takes us back to the Sherlock Holmes
quotation that opened this chapter: Once one understands what cannot be true, by
gradually ruling out alternative possibilities, then what remains must be true, however
improbable it may seem at the time. Of course, as with all local clinical inquiry, there
can be no certainty that one has eliminated all of the possibilities; it is entirely a mat-
ter of one’s sense of having covered all of the bases. Experienced professionals will
have a long list of examples of situations where clients will later—often much later—
reveal a condition that strongly affected them, but that was unknown to the psycholo-
gist at an earlier time. For example, a period of heightened emotional lability might
be revealed to be a time when the client was exploring a controversial romantic
relationship. Or, a mysteriously terrible weekend—one that reveals to the client how
really sick he or she is—belatedly is revealed to have been punctuated by a conflict-
laden phone call from a relative. Skilled professionals always will have a route to
pursue with a client, even through the most trying of times. Yet this same capacity to
withstand uncertainty too easily can become the bane of simplicity of thought.
Science and logic suggest it is far better to generate and pursue the simple and let the
complicated and dramatic emerge by the force of its ability to account for the realities
of things, than it is to start with the dramatic only to lose sight of the simple.

Managing the Relationship between Hypothesis and Observation

In considering these four components of good scientific hypotheses, profes-
sionals might say that this is all well and good, but these are idealizations. Life in the
real world is too complicated and time is too pressing for such rules to provide any
significant gain for professional thought. We agree with this concern, but not with the
conclusion. Rules for good hypotheses provide a direction for expanding and pressing
professional thought to higher levels. The relationship between a hypothesis and a
particular observation is extremely important in the local clinical situation. Good
hypotheses imply good observations—or the possibility of good observations—
either because of the quality of the theory underlying the hypothesis or because of the
structure of reality in the local clinical situation that theory and hypothesis bring to our
attention. Goldfried (1991) suggested that the basis for integration of the various
theories of psychotherapy lies in clinical strategies, midway between theories and
techniques (see also Chapter 9). Good hypotheses operate at this level. If a hypothesis
is well connected to the situation, there are always observations that go along with
the hypothesis, and observations that should not be there if the hypothesis is viable.

Next we turn to some matters of logic that provide the groundwork for contem-
porary research design practices.
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THE PROBLEM OF INDUCTION

In discussions of scientific methodology, we often hear about two types of logic
that can be applied to the relationship between theory and empirical observation.
These are deduction and induction. Deduction is top-down moving from theory to
observation: Theory leads to a prediction about the nature of the observable world and
we set up an experiment to test the theory. Induction is bottom-up: We look around the
world until we begin to grasp how it is structured, and we then generate and, most
importantly, test theories by extending them beyond our explorations. In the ideal, an
experimental science is supposed to be deductive (or hypothetico-deductive; Hull,
1951), whereas a naturalistic science is inductive.

Cohen and Nagel (1934) pointed out that modern science often was considered to
be more inductive than deductive. This makes sense to the extent scientists do indeed
behave on the positivistic trajectory, in that multiple low-level—and presumed to be
universally shared—observations yield hypothetical statements about the lawful
properties of phenomena in the domain of inquiry. Such a bottom-up approach should
be contrasted with a purely deductive science, where most of the action is in the
theoretical realm, with an occasional prediction tested against a few choice observa-
tional circumstances. Cohen and Nagel suggested that, in any case, induction and
deduction are highly related in science. This is because, by whatever course one
comes to an observation, either by it having been deduced from theory or by it simply
following as one explores the world, science will have the problem of determining the
extent to which that particular observation corresponds sufficiently with the domain
of all like observations. As long as one is in the empirical realm, the development of a
scientific method depends on the ability of method to specify clearly how a set of
observations supports a general conclusion about the nature of the world. Ultimately,
this is a problem of induction, so our discussion must focus more on induction than
deduction.

Intuitive Induction

Cohen and Nagel (1934) described two kinds of induction first discussed by
Aristotle. The first is called intuitive induction. Certain aspects of reality seem to
come to us directly, without any special mental inference on our part. Intuitive
induction follows from experience, where object and event particulars are seen to
combine into perceptual wholes (e.g., the tone of voice and rapidity of the exchange
lead suddenly to the recognition that the couple is arguing rather than simply
describing their reason for seeking therapy). Those wholes that are judged to be
similar to one another are held to be categorically related (e.g., Rosch & Mervis,
1975). The notion that there could be a positivistic foundation for science depends on
the apparent obviousness of certain types of observation, most notably in the physical
realm. Indeed, it is this sense that empirical realities come to us directly and
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universally that has given the positivist position the power it has had over the years.
Intuitive induction is presumed to be noninferential in that there is no proposition to
be tested, but rather only similarities or invariances in observation that are directly
given in experience. Kuhn (1977) called this direct apprehension of the nature of an
object or event ostension (in Chapter 2 we raised the possibility of thinking about
these in terms of the concepts of apperception or apprehension), and used the example
of explaining the concept of swan to a young child simply by pointing to the groups
of large birds out on a lake. The vision of the swan carries the meaning of the category,
which the child will learn with time.

For experienced professionals, the power of intuition to yield fruitful hunches
cannot be denied. There is a very real sense that, with experience, certain phenomena,
like transference, which might once have been elusive, become more directly avail-
able to one’s perceptual apparatus. Still, even if such intuitions are taken to be
universal—and not all would agree they are, even at the most mundane level—there
remains a problem in science of what to make of them. In received view science, these
observations gradually shade into increasingly abstract, inferential categorizations of
objects and events (Cronbach & Meehl, 1955). This shading, in turn, forms the basis
for more cognitive or paradigmatic accounts of the inductive process. The problem
with this type of induction, particularly as it pertains to professional science, is in
determining when the intuition no longer is in contact with what is essentially
consensual in science. Obviously, the diagnostic categories of DSM-1V are not given
directly in experience, yet with sufficient experience with particular types of cases, it
can seem as though some diagnostic categories are all too real.

The overlearned perceptions of the professional can also complicate communi-
cation with other professionals and, even more, with one’s scientist colleagues. It
can be difficult to convey how complicated patterns in cases can seem so directly
observational when these colleagues do not share the same experience base. The
subtle shift in a client’s attitude or faint smile that signals improvement to a therapist,
may be difficult to describe to another who has not experienced prior sessions. This is
simply a fact of professional life. Increasingly sophisticated recognitions are available
to those who gain experience, and this seems to be true in any area requiring
observationlike expertise, be it in the sciences or the arts (e.g., Ericsson & Charness,
1994).

Inferential Induction

Even if one stays with the traditional scientific view of purely observable
phenomena—such as manifested in a response to a questionnaire or a behavioral
observation—there remains a second type of inductive problem in science. This is
called inferential induction, or the induction of probable inference. It is a problem
of generalizing from the scientist’s experience. How can we know that observations
of a given set of cases allow us to draw conclusions that then can be applied to a new
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set of cases? The problem can be characterized best by looking at the extreme
situation where all of the objects of interest can be observed directly—what Cohen
and Nagel refer to as perfect induction. Thus, a school psychologist might notice that,
in a particular school, all of the children having problems in reading also demonstrate
problems in gross motor coordination. The inference that there is a correlation
between the two types of problems is justified in this group because all of the cases are
represented. Generalizing to other schools, however, may not be justified because
cases may be found there that do not exhibit the relationship. Again, this is perhaps
easier to observe in the physical sciences, where once a rock is reasonably well
classified, it can be treated pretty much like any other rock, with little controversy
about the treatment ensuing. Not so with humans and human systems.

This second variety of induction is what primarily is referred to when we speak
of the problem of induction in science. Given a classic example, such as the assertion
that ““all ravens are black,” we can never be sure that we will not find a raven that is
not black if we continue to extend our search to birds as yet unobserved. Thus, the
universality of our assertion cannot be certain—a definite problem for the aspirations
of a positivist science. By implication, this means that a career’s worth of clinical
practice, even with a great diversity of cases, may not expose one to a sufficiently
broad range of population possibilities that one’s generalizations about clinical
work—based on one’s experience—could stand up to scientific scrutiny. Unfortu-
nately, professionals attend too little to such aspects of logic and rational discourse.

A major part of research design methodology has been created to deal with this
second type of inductive problem. Cohen and Nagel noted that it is basic to scientific
thinking that we not allow this problem to be as insurmountable as it seems to be in
the abstract. They suggested that there are two situations where inductive inference
might be justified: (1) when the universe of the generalization is relatively homoge-
neous, therefore supporting the assumption that one object or event in the domain of
discourse is like any other; and (2) when the scientific problem is well understood, and
the generalization is taking place within a nexus of other, perhaps better studied and
understood, relationships among phenomena, thus enhancing the probability that an
inference is justified. Achieving a “fair” or “representative” sample is critical to
ensuring that these conditions are satisfied (see Chapter 5).

If, as professionals, we believe each new case is completely unique, then any
general statement will be in doubt, or at least treated as though it is not as important
as the uniqueness. Alternatively, if we allow that there are homogeneities across cases
that are meaningful, then it is reasonable to draw more general conclusions. The
question then focuses on the conditions under which generalization is appropriate
(Cronbach, 1975a, 1982). Obviously, the credibility of this induction by probable
inference depends on our ability to create a sense that no surprises are lurking out
there in the population of interest. The better the sample, the more sound the infer-
ence is, as the logic goes. Alternatively, this also can be a trap of a priori thinking,
where generalization seems appropriate (or inappropriate), but we actually might be
incorrect.
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CAUSALITY: A PREMISE OF THE EXPERIMENTAL METHOD

The goal of experimental design is to create events and event sequences where
antecedent conditions clearly can be identified and controlled, and outcomes carefully
can be measured. Science assumes nature to be orderly and composed of cause—effect
relationships between objects and events. The task for the scientist is to discover order
via: (1) direct observation of properties that coexist in objects or events, (2) observa-
tion of invariance and change over a span of time, or (3) the extension to particular
circumstances of mathematical and general theoretical statements that describe order
among phenomena. Having identified a scientific question of interest (e.g., why is
depression characterized by a loss of interest in things previously found enjoyable?),
the task is to arrange experiments in such a way that conclusions necessarily follow
from the outcome of the research. Historically, the central objective of this logic has
been to facilitate the search for cause—effect relationships. Therefore, to grasp fully
how research design traditions have developed as they have, we must look at
traditional thinking about causality.

Some Basic Ideas about Causality

For any possible cause, there exist four possible relationships between the cause
and an effect of interest: The cause can be observed or made to exist and the effect can
follow in time; the cause can be observed or made to exist and the effect can not follow
in time; the cause can be not observed or not made to exist and the effect can follow in
time; or the cause can be not observed or not made to exist and the effect can not
follow in time. Because science ultimately is interested in identifying cause—effect
relationships, experiments are designed to eliminate potential causes from considera-
tion to the extent they do not show consistent and orderly relationships with the effects
of interest. For example, in a classic elementary school experiment, plants are shown
to require light for health and growth by equalizing all other conditions of soil, water,
fertilizer, and temperature while varying the amount of light to which members of a
particular species of plant are exposed.

Simple examples of cause and effect from our daily lives can seem so obvious as
to merit little additional consideration. Yet the concept of cause is not a simple idea
even though it is tied closely to our everyday notions of what understanding and
explanation are supposed to be about (see Cook & Campbell, 1979). There is some
evidence that we will impute causality naturally both to interactions among objects
(Heider & Simmel, 1944; Michotte, 1946) and to those among people (Heider, 1958).
Nonetheless, philosophers have shown how complicated it is to untangle the meaning
of a concept such as causality if we look at it closely. Usually, scientists use the
concept freely, as it helps them understand the object and event sequences in which
they are interested, without much concern for broader definitional issues (see Cook &
Campbell, 1979). Alternatively, some argue that using the concept is largely unneces-
sary as long as we concentrate on examining relationships among variables of
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scientific interest (e.g., Kerlinger, 1986). In considering localized phenomena, it is
difficult to dismiss completely the concept, without replacing it with some proxy, such
as the identification of so-called functional or contingent relationships between
antecedent and consequent conditions in behavioral psychology.

There seem to be three basic ways we think about causality. First, there is the
commonsense version of cause, where we seem simply to know—or to think we
know-—what causes what in our world. Usually these assumptions operate on infor-
mation in the domain of direct, everyday experience, and it is a relatively rare event
for them to be challenged. When they are challenged, as when we see how a magic
trick actually works, we undergo a major transformation in our taken-for-granted
thinking about a particular event. Second, there is the scientific sense of causality,
related to common sense, and particularly relevant to material causes and effects. We
discuss this in some detail below. Finally, there is a historical sense of cause, which
contains aspects of both of the other two, but which deals with much more challeng-
ing, and often amorphous, information about the relationship between past—often
distant past—events and more recent ones. Material evidence and broader knowledge
are used to bring the causal narrative together. All three are important for professional
work in psychology, they each present special problems, and they can stand up to
varying degrees of formal scrutiny.

Below we look at the scientific attribution of causality and discuss how it relates
to the other kinds we tend to take more for granted in our professional activities. We
will pick up on issues related to commonsense and historical causality in the later
chapters on qualitative methods (Chapter 7) and critical thinking (Chapter 8).

Hume’s View of Causality

The modern scientific notion of causality is rooted in the thinking of Hume (see
Cook & Campbell, 1979; Hume, 1748/1955). Hume described three conditions for
judging causality: (1) contiguity between cause and effect, (2) temporal precedence of
cause, and (3) constant conjunction where the cause is always present if the effect
occurs.

Contiguity suggests cause and effect are proximal to one another: That is, there is
some mechanism by which some instigatory property of the cause is transmitted to the
effect. When considered in the clinical situation, this would suggest a need to examine
how such proximity might exist in our causal attributions. Thus, if we believe early
experience somehow is related to a client’s current functioning, then attention to how
the transmittal comes to be is in order. We often pass over such issues, acting as though
the causal, or implicitly causal, attribution stands on its own. Yet this is clearly
begging questions about the mechanisms of the transmission, and the circumstances
under which they are and are not prominent.

For example, an individual who is treated in a demeaning manner by a parent
may experience adulthood with low self-esteem. By what developmental process
would this antecedent condition be responsible for our current observations of
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diminished self-esteem in the person? Are all such observations linked to this past, or
are other plausible causal—or contributory—influences possible, such as economic
experiences or simply bad luck? Do we have a theory that would allow us to
distinguish various different influences, and distinguish differing observations we
make of our client that might be more or less related to our primary causal hypothesis?
Hume’s insight about contiguity alerts us to the ultimate space-time interconnected-
ness of lives and events.

In an example from family therapy, we might posit that a systems-level dynamic
is operative in the behavior problems of a child. The question is how. How, for
example, is a problem in the relationship between the parents transmitted to the child
within the system of interactions observed? Answering questions such as this could
have major implications for the specific conduct of the therapy. When we speak of the
local clinical scientist being ever aware of the rich texture of interconnectedness in the
world, we are pointing to the insight that somehow causes and effects—or less
strongly, antecedent and consequent conditions—somehow commune with one an-
other in space and time. Thinking of the contiguity of causes is useful even if one
ultimately rejects the mechanistic metaphor implicit in causal thinking. If what we
observe is like a soccer ball being pushed along the grass, then we must seek the
metaphorical equivalent to the point of contact with the foot that does the pushing.
This will lead to fascinating and illuminating inquiry in many cases, even if we do not
believe the contact point of the hypothetical cause in our clinical case is as singularly
compelling a cause as is the foot of the soccer player. If nothing more, it will focus
our attention on linkages that we may not understand fully given our existing
knowledge of the case.

Attention to the property of temporal precedence of causes also can be useful in
local clinical inquiry. Hume was suggesting that a defining property of causes is that
they necessarily come before their imputed effects. If the effects do not follow from
the cause, or they exist without the cause already being present, then the logical chain
that ties causal reasoning together is disrupted, leading any theory grounded in this
chain to be in doubt. In psychological research, the fit with this criterion makes certain
variables, like age, always causal. In like fashion, we tend to take early life conditions
as causal in relation to contemporary conditions, as in our self-esteem example.

Of course there are inevitable variations on this theme. For example, consider the
belief that what professionals learn from clients about the past is modified by current
conditions, as in the case of recent concerns about the authenticity of the events
referenced in so-called repressed memories (e.g., Loftus, 1993; Ofshe & Waters,
1994). Another example is more general thinking about memory that suggests that
early memories are as much a function of the persistent psychological conditions as
actual events in the past (e.g., Bonanno, 1990), or existing mood conditions and the
like (Bower, 1981). The point here is that, short of arranging conditions so we know
that the imputed cause preceded the presumed effect, we really cannot know if
temporal precedence has been satisfied.

Hume's third criterion for causality is constant conjunction of events. This
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implies an “if-then” clause that is operative when all other things are held constant or
rendered insignificant to the events at hand. If all other possible effects are rendered
irrelevant, then given the cause, the effect should follow. This is a primary and
powerfully convincing fundamental to the logic of experimental design (see below), It
carries the deeply held assumption that the world is fundamentally orderly. Therefore,
if one produces the cause, or observes it as an event, then the effect must follow in an
orderly world. This sort of thinking has allowed scientists to create experimental
methods focused on producing conditions where several possible causal influences
are minimized or eliminated in the hope of observing the influence of a few (see
below). Even apart from experiments, perceived causality is a powerful influence on
our thinking, as recently has been illustrated in cases where sexual abuse is asserted,
even when there are doubts about the accuracy of the assertion. Individuals who
otherwise would doubt experimental logic and the whole project of seeking causal
relationships are often quite willing to accept certain kinds of causal attribution as
definitive.

At this point many clinicians are probably saying to themselves that none of us
really believe in these links this strongly given even the best of experimental results.
In so doing, unfortunately, they are underscoring the problem in the science—practice
bridge. If we take science seriously, we cannot pick and choose our understanding of
causal linkages so freely, simply to fit our personal convenience, and expect to
achieve increasingly compelling understanding of the clinical situations we confront.
Our every action as professionals, our every assertion about the nature of our work
and our understanding of a particular case, is laden with causal inference and
implication, whether we choose to present it that way or not. We may never know
which formulations are definitive, or even if definitive formulations are possible. Still,
because there is an essential skepticism in scientific thinking—albeit one that holds
the promise of solutions to the puzzles we formulate—it requires that we retain some
level of appropriate caution in drawing causal conclusions even when the formal and
informal criteria we set for such judgments seem to be satisfied.

Causality and Research Design

There are several important assumptions implicit in this discussion of causality
that have been translated into contemporary research design methodology. First, there
is a sense that, in making an observation or designing an experiment, one has a win-
dow to all possible circumstances under which cause and effect might be observed.
Second, there is an implicit idea that we can reduce phenomena to their essences and
thereby access their true (or truer) nature. Even if we do not believe we have reduced a
phenomenon to its essence, we still might accept the notion that we have pushed it to
its limits, trying to find the minimum conditions for its existence. If, for example, an
effect, E, which is thought to be brought about by two causes, A and B, via experiment
can be shown to occur under conditions where one of the two causes, say B, is absent,
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then it will be difficult for us to continue to weight the two causes equally in our
thinking about E. That is, of course, unless we can somehow discredit the experimen-
tal demonstration. This sort of thinking clearly is a powerful influence on profes-
sionals, in that we often draw on our own experience of particular clinical causes or
situations as though they are representative of more general phenomena.

Third, we assume that the limits or boundaries that surround a phenomenon, as
we perceive them, are the limits for the phenomenon in the general case (e.g., a
particular measurement of depression is assumed to be an instance of the general
problem of depression). We tend to do this immediately and without reflection.
Fortunately, the world is orderly enough and our thinking effective enough that this
does not prove to be a serious problem most of the time. Good experiments depend on
this assumption, but in such a way that even the most careful scrutiny leaves one
convinced that some aspect of the phenomenon thought to be examined in the
experiment indeed was examined. Thereby, experiments are presumed to have some
more lasting status than more informal presentations. Fourth, well-executed experi-
ments are assumed to offer the grounds for higher-level theoretical arguments. Even
critiques of science draw on experimental results on occasion. Similarly, as we
professionals discuss our case formulations, we act as though the phenomena ob-
served are exemplars of the higher-level theoretical categories we are familiar with
and use. The possibility that these beliefs would not stand up to more careful
examination is rarely considered. Of course, it is also true that there are a great many
published experiments that would not be accorded this status.

Each of the assumptions just discussed entails a sense of linkage between local
and general observation and manipulation; the sense that the world is an orderly place
where there are few surprises for the careful scientist (Chapter 6). Bhaskar (1978)
questioned this fundamental notion that our direct, empirical observations, however
true they may be in their own right (e.g., reliable), necessarily yield accurate represen-
tations of the events they are presumed to describe (observations are not necessarily
equivalent to events in space and time), and, therefore, that they are instances of the
larger theoretical systems that guide our thinking (Chapters 3 and 5) (e.g., the
observed sad eyes may or may not reflect an ongoing depressed affect, which, in turn,
may or may not reflect an instance of clinical depression). This linkage assumption
may hold up fairly well in certain domains of the physical world where object and
event boundaries can be quite well delimited and modified as needed to correspond
better to an emerging understanding of a larger whole (e.g., crystals of various colors
can eventually be identified as quartz; or ideas about the characteristics of particular
plant species can change as new information emerges). However, the links between
local observation and the properties of actual phenomena of interest in the social and
psychological worlds tend to be much more tenuous (e.g., a behavioral outcome is
presumed to be a manifestation of unconscious cognitive processing by some, an
affective expression by others). The impalpability of many of the things that interest
us will continue to be a problem for our science (Rychlak, 1981).
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RESEARCH DESIGN

Experimental design embodies a set of logical tools and strategies for examining
phenomena in greater detail, and with greater precision, than they might otherwise be
examined. Interestingly for our focus on local clinical science, the logic of research
design originated in the nineteenth century when science was still more natural
philosophy than the complex social and political institution we know today. As such,
the focus of method was as much on how to think about phenomena and how to
advance an inquiry as on the particular operations needed to achieve an acceptable
result. These methodological strategies were particularly focused on the problem of
how to render cause—effect relationships observable. This is accomplished by elim-
inating the influence of anything presumed not to be involved in the cause—effect
relationship. thereby identifying the conditions under which the relationship will be
observed and those under which it will not.

Early empiricists such as Francis Bacon, who is credited with the standard notion
of the scientific method, and John Stuart Mill, whose work we discuss next, played a
major role in specifying the logic of experimental science.

Historical Roots of Research Design: Canons for Experimental
Thought

Mill attempted to elaborate the conditions under which observation and logic
might come together in a set of methods that, he hoped, would ensure the truth value
of experiments. This was in keeping with the empiricist wish that science be driven by
method rather than by the happenstance of revelation for particular scientists. Mill
believed that such a canon would serve both purposes of guiding discovery in science
and of allowing for experimental verification of scientific hypotheses. To this end, he
designed a set of five “‘methods” presumed to specify the conditions under which a
cause—effect relationship might be inferred. Although it is generally accepted that
Mill's proposal fails as a definitive canon, his logic is fundamental to all modern
experimental design taught in our textbooks. In particular, his work provides insight
to the root logic for the seemingly modern innovation, the control group.

The Method of Agreement

The Method of Agreement suggests that when we can identify two instances of
a phenomenon that share only one other circumstance, then that circumstance is
either a cause or an effect of the phenomenon. Suppose we observe two families with
conduct-disordered children, but the circumstances otherwise are markedly different.
If later we learn that both families have experienced a period of serious marital
conflict, by the logic described by the Method of Agreement, we will be prone to draw
causal linkages between the conduct disorder and the marital conflict. In itself, this
method is flawed in that there must be some prior basis for assuming other, as yet
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unknown, influences can be ruled out. Such reason seldom exists in even the most
rigorous areas of psychological research.

The Method of Difference

The Method of Difference effectively describes the logic of the control group: If
the phenomenon occurs in one situation, but not in another, and both situations differ
in only one other circumstance, then that differing circumstance is the cause, or the
effect, or at least an important part of the phenomenon observed. In contemporary
research designs, experimental and control groups are assumed to be identical, except
that the experimental group receives a treatment and the control group does not.
Phenomena, like improved health, are viewed as causally related to treatments to the
extent that experimental groups yield improvements whereas control groups do not.
Any complexities in research methodology are usually problem-related attempts to
achieve conditions of similarity and difference according to some variant of this logic.
Again, as we can never be sure we have achieved perfect similarity save for the
treatments administered and outcomes observed (and there are practical problems
even here), this logic is imperfect. Still, the logic is useful for eliminating potential
causes that are thought to bring about an outcome, but that are discredited when put to
this sort of test—as when claims of the superiority of a therapeutic approach do not
hold up in controlled studies.

The Joint Method of Agreement and Difference

The Joint Method of Agreement and Difference suggests that we should look for
two or more cases with the presence of the phenomenon of interest, say improved
mental health, and only one other feature in common, say a particular therapy, and
contrast that with two or more cases where the phenomenon does not occur and that
have nothing else in common save the absence of the circumstance (e.g., the therapy).
Although this combination really does not add any power to the logic of either method
taken separately, it illustrates a logic implicit in studying groups—as opposed to
individuals—as is common in contemporary research designs. We say a treatment
works when we have groups (multiple independent cases) in which only the treatment
and the outcome are observed, and we compare then with groups (multiple indepen-
dent cases) where nothing is in common save not receiving the treatment and pre-
sumably not achieving the outcome.

The Method of Residues

The Method of Residues involves direct elimination of all conditions that
already are known to affect a phenomenon, so that whatever remains of the phenome-
non is the result of the remaining conditions. This is a direct statement of the well-
known “‘process of elimination” we often hear about in making logical arguments.
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For example, this sort of thinking is involved in the notion of psychogenic causes for
unusual psychiatric conditions such as glove anesthesia, where an exhaustive attempt
is made to find a physical cause to no avail, and, moreover, it even can be determined
that neurological structures would not support the described lack of sensation. Like
Sherlock Holmes, the logic says that once we have determined what cannot be true,
then whatever remains must be. But again, the problem is in deciding when there are
no other, as yet unrecognized, possibilities not covered in our understanding of what
remains as the residue of the inquiry.

The Method of Concomitant Variation

The Method of Concomitant Variation describes what is commonly referred to
in modern parlance as correlational relationship. It states that when two phenomena
vary together in some manner, one is either the cause or the effect of the other, or is
connected with it by some as yet unknown causal function. This method requires
measurement so as to observe the covariation, and the direction of causality must be
determined by observations and theory other than that entailed in the method itself
(correlation is discussed in Chapters 5, 6, and 9).

The Value of Mill’s Methodology

These methods suggest the use of some basic thought operations that are essen-
tial to scientific inquiry—even in the local context—in domains of phenomena
relating to our professional objectives. These are:

» Searching for similarities (invariances) or agreement

e Searching for dissimilarity (variance) or disagreement

» Searching for instructive combinations of the two

« Eliminating possible influences in the search for a necessary and sufficient
residue

» Seeking covariations among phenomena that we previously had not recognized

A major problem with each of these methods is the difficulty that can exist in
determining when all things are similar or different from one another, and knowing
that the things observed to covary are the only factors involved in the observed
relationship. In experimentation this is always a problem, even under the most con-
trolled conditions, and it is even more of a problem in the natural world of the local
clinical scientist.

Striking advances were made in the literature on research design by pushing
scientific logic, like that of Mill’s, into a set of methodological rules for scientific
conduct (e.g., Campbell & Stanley, 1963; Cook & Campbell, 1979; Cronbach &
Meehl, 1955; Runkel & McGrath, 1972; Underwood, 1957; to name a few). Let us turn
now to some of this more specific and operational work to examine the critical
questions it raises for inquiry in the local context.
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Contemporary Practices

The translation of the logic of science into a body of methodological practices for
psychologists took a giant step forward in the publication of a monograph by
Campbell and Stanley (1963). Although there were other excellent works available at
the time (e.g., Underwood, 1957), Campbell and Stanley’s focus on the specifics of
designing research studies in the general case, and on the level of strength of the
findings resulting from different designs, gave researchers a direct guide for applying
scientific principles in a variety of contexts. Campbell and Stanley specifically sought
to encourage more careful research in educational and other applied settings in the
hope of improved practices in those settings. Unfortunately, in so doing, they
inadvertently raised the notion of a true experiment (which we discuss below) to such
an idealized level that they helped to encourage a generation of psychologists to insist
on experimental studies in scientific work, and thereby, they helped to set the stage for
the professional break with traditional training that was described in Chapter 1. This
misrepresentation was corrected some years later by Cook and Campbell (1979),
where greater emphasis was placed on improving one’s product, while recognizing
the real-world limits on the possibility for definitive experimental designs.

Campbell and Stanley (1963) showed some ways that time, classification of
groups, and manipulations of variables can be used to strengthen one’s conclusions
about experimental outcomes. Their work embodied all of the assumptions of order
and continuity of traditional science, and took advantage of the types of thinking
outlined in Mill’s work to create a system that counters, if it does not solve, the
problem of induction—in the sense of moving to higher-level conclusions based on
successive observations at a lower, more particularistic level. As we examine this
material, note that Campbell and Stanley’s presentation assumed that research would
be conducted with aggregates rather than with individuals and, therefore, that it
involves intrinsically statistical assumptions, which we discuss in the next two
chapters.

Validity of Experiments

Campbell and Stanley identified two sets of validity considerations in determin-
ing the extent to which a design achieves its objectives of approximating truth.
Internal validity has to do with the overall integrity of the design itself in producing
comparisons that actually approximate the ideals of comparison embodied in a logic
like Mill’s canon. External validity involves the extent to which the results of the
study are generalizable to other relevant domains of applicability for the findings.
Cook and Campbell (1979) added two more sets of validity considerations to round
out the set and to address criticisms of the original formulation of Campbell and
Stanley. These are construct validity of putative causes, following Cronbach and
Meehl’s (1955) classic article, and statistical conclusion validity. Next we briefly
discuss each of these and their implications for localized inquiry.
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Internal Validity. The internal validity of an experiment can be defined as the
extent to which a set of comparisons between groups can be trusted to yield sound
results, based on the degree to which the comparisons logically eliminate, or reveal,
the impact of problematic influences other than those central to the experiment. In
effect, Campbell and Stanley took on the problem of induction and addressed the
weaknesses of design by identifying and directly controlling classes of hypotheses
that are extraneous to the research problem of interest.

These extraneous phenomena usually are called confounding variables. If they
cannot be ruled out by their measurement or elimination in a research design, the
design is lethally flawed. From the standpoint of the experiment being a strong
consensual test of the truth of a proposition, a lethal error means that one simply
cannot know whether the results are a function of the accuracy of the scientific
hypothesis or of a plausible rival hypothesis.

Clinicians may believe that a therapy works when simply measuring the patient’s
condition before and after the therapy and comparing the two measurements. How-
ever, science views such a finding as only suggestive, and not definitive, because it is
possible that the change observed is related to something other than the treatment,
such as spontaneous remission (e.g., Eysenck, 1952). If we set up an experiment in
which one group of depressed patients receives a psychotherapy intervention and
another does not, the internal validity question revolves around the extent to which the
observed difference between the treated and untreated groups at the end of the study
actually is related to the treatment as opposed to some other influence not identified in
the design.

Usually any form of control group lends more credibility to a study than can be
achieved without one. For example, if one worries about cases that simply are not
tractable to treatment, it is highly unlikely that all such cases would be selected for the
control group. Therefore, if change is observed in a treated group, but not in a
reasonably similar and untreated control group, then one has a relatively stronger case
for the effectiveness of the treatment than would be possible without the control
group.

Campbell and Stanley identified eight possible threats that can affect internal
validity and they used the extent to which these threats can be controlled in a
particular research design to evaluate the design’s overall internal validity. The threats
to validity are: history, maturation, testing, instrumentation, statistical regression,
experimental mortality, selection-maturation, and other possible interactions between
the first seven. Because these design confounds raise interesting questions for local
inquiry, we will discuss some of them in greater detail later in the chapter. Readers
should consult Campbell and Stanley (1963) or Cook and Campbell (1979) for a
complete discussion.

Threats to internal validity are handled by using group comparisons to answer
questions about phenomena and about the operation of potential rival hypotheses in a
great many differing research situations. Three basic operations are involved in
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generating these comparisons. First, comparisons can be strengthened if assignment
to experimental groups is random, meaning that any given individual has equal
chance of being assigned to a treatment or a control group. Statistical homogeneity
between groups thus is achieved (Chapter 5), increasing the probability that the
groups are comparable, and thereby reducing the probability that unknown influences
are operative—such as a situation where people who would improve whether treated
or not happen to be overrepresented in the treatment group for the entire course of a
therapy. Second, events may be manipulated such that one group gets an intervention
and another does not. Explicit manipulation ensures that the researcher is aware of
exactly what happened to the participants within the time frame of the study. Third,
individual results are aggregated so as to reduce the impact on the overall results of
unpredictable differences in the ways individuals respond to a treatment. Particular
cases may or may not improve for idiosyncratic reasons without damaging the over-
all trend of the results. Moreover, aggregation improves the chances that relatively
small experimental effects can be discerned over the noise created by individual
differences.

Note how, in all of this, the overarching strategy is to identify how problems
might flaw a design and then to proceed to rule them out by setting up appropriate
conditions and comparisons among groups. This eliminative strategy not only is
important in its own right for understanding how research design methodology works,
but it also is a useful strategy for thinking through the integrity of a local inquiry, and
the structure of one’s data collection in the local clinical situation. Although a treat-
ment episode is not a rigorous research project, one’s understanding of such a local
exchange is subject to the same logical considerations as a formal scientific inquiry
(see below and Chapter 8).

External Validity. External validity concerns the generalization of findings
from a study to an appropriate domain of applicability. It may be exciting to find a
therapy that works for depression in a particular community, but one would doubt
one’s findings, or at least one’s understanding of them, if similar results could not be
achieved in another community. There are two basic questions associated with
external validity. First, can the experiment itself be repeated in a new circumstance
that is within the domain of reasonably expected extension of the experimental
finding (e.g., a universal learning principle should generalize to women even though
initial experiments were conducted with men)? Second, do the results of the experi-
ment generalize to a relevant nonexperimental context (e.g., does an experimental
math training program generalize to the classroom)? Threats to external validity thus
concern aspects of the experimental situation, such as careful testing, that may not
correspond to the natural context.

Four factors were identified by Campbell and Stanley that might have delete-
rious effect on external validity. These are: reactive or interaction effects of one’s
testing operation with the results of the study, interaction effects of selection bias and
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the experimental variable, reactive effects of the experimental arrangement itself, and
multiple-treatment interference. We will only be able to discuss some of these below,
$0 once again, readers are referred to Campbell and Stanley, or Cook and Campbell,
for details.

In considering the generalizability of a research finding, the local clinical
scientist will need to be concerned not only with the impact of the unique properties of
the experimental context, but also with the unique properties of the local clinical
situation. How is the local clinical situation similar to, and different from, the situation
of the experiment? Cronbach (1975a, 1982) discussed the problem of generalizing
from research settings to local contexts (Chapter 6). Professionals need to be on the
lookout both for evidence that supports generalization and for evidence that might
raise doubts about generalization.

Construct Validity of Putative Causes. Even if we design a study that has
internal validity, and we believe that the variable presumed to be causal actually had a
causal impact on the dependent variable, we cannot be sure that the causal mechanism
works as we suppose it to work. Thus, experimenter effects (Rosenthal, 1976) or
demand characteristics (Ome, 1962) of the situation can create outcomes that are
inconsistent with a researcher’s theory about what is happening. This domain of
threats to experimental validity is grounded in Cronbach and Meehl’s (1955) work on
the general issue of construct validity in psychological measurement. Construct
validity will be discussed in Chapter 6. Note here that, to the extent experimental
arrangements do not address the construct validity question directly, other considera-
tions, outside the experimental setting, are relevant to assessing how well this
problem is handled. Often construct validity will depend on the quality of the
theoretical framework surrounding and justifying the research design, and the plau-
sibility of the linkages drawn between theoretical statements and particular opera-
tional realizations of those statements. As we will see, the same issues apply to the
local clinical situation.

Statistical Conclusion Validity. Statistical conclusion validity primarily in-
volves the problem of ruling out the hypothesis that any observed differences between
experimental groups occurred simply by chance (Type I error), or conversely that an
observed lack of difference between groups occurred by chance because the power of
the statistical test was too low to ensure a statistically significant result if the predicted
effectindeed is present (Type Il error). This threat is handled by the standard statistical
methods of increasing sample size, adjusting the acceptable probability of Type I
error, improving the reliability of measurement devices, and so on. Given the amount
of time spent in statistical significance testing, it is surprising to find that the logic of
the test is perhaps the weakest in our science (e.g., Cohen, 1994) and, for psychologi-
cal applications, the use of the test is among the most questionable things we do (e.g.,
Gigerenzer & Murray, 1987; Meehl, 1978). Although the test has a certain logical
elegance, and appeals to our wish for certainty (or for the appearance of certainty), it
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has little direct implication for understanding local phenomena. Probabilities of
events are relevant to describing groups, but random events are not random at the local
level (a life-threatening illness, once present, is a fact to be managed, not a random
outcome of some unspecified aggregate or universal property; there is no vul-
nerability or resilience—which are both aggregate properties—at the local level, just
the facts of one’s life and the things that come with those facts). We will discuss these
issues more in the next chapter.

Falsifiability and Converging Operations

Two additional concepts are needed to round out this discussion of experimental
methodology.

Falsifiability of a Theory. In Chapter 3 we discussed how positivist positions
were committed to a notion of empirical verification and how this proved to be a
significant weakness. It is often assumed that, although any given observation may
not itself be grounds for verifying a theory, a carefully wrought experiment, which
rules out major rival hypotheses, might be. Experimental findings are often treated as
though they verify particular viewpoints (e.g., that a treatment is effective for a
particular condition). Unfortunately, this thinking is logically flawed insofar as the
problem of induction remains, however successful and well conducted one’s experi-
ment is. This means that even a large number of successful experiments would not
verify, in the strict sense, the theory that predicted their outcomes, however appealing
that theory might become as a result of those experiments.

The philosopher Popper (1959) argued this point forcefully, eliminating verifica-
tion as the experimental ideal for empirical science. In its place he established
falsifiability. Arguing that there is no such thing as inductive verification, he noted that
there does exist inductive falsification, as in finding the one white raven that falsifies
the theory that all ravens are black. Thus, the goal of a science operating at its highest
level, logically speaking, is to put theory to the test of falsification. The task is to find
those conditions where the theory is most likely to fail, then to let it demonstrate
empirically that it will succeed. In so doing, weak or nonfalsifiable theories, as
psychoanalysis is often described to be (e.g., Griinbaum, 1983/1992), fall by the
wayside, leaving only the strongest competitors in the science. The attempt to falsify
theory operative in the local clinical situation is one of the strongest strategies a
practitioner can implement, albeit an uncomfortable one if a favored theory fails (see
Chapters 6 and 8).

Converging Operations. Garner, Hake, and Eriksen (1956) discussed the idea
of converging operations, a condition where two different theories lead to different
outcome predictions for a single experiment. In this way, an experimental outcome
can affirm one perspective while eliminating its rival. The problem of induction still
applies to the affirmed theory, but the possibilities are reduced.
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The converging operations strategy encourages the search for situations where
two perspectives, which might yield different or opposite predictions, can be fruitfully
pitted against one another. In particular, therapy outcome investigations have bene-
fited from comparing different forms of treatment to one another in an approximation
of converging operations.

Pitting incompatible perspectives against one another is a useful investigatory
strategy for the local clinical scientist. For example, in marital cases it is often useful
to assess the level of commitment in the couple by having them tell the story of their
courtship. Depending on how this conversation unfolds, clues can emerge supporting
the couple’s fundamental love and commitment, thereby falsifying the hypotheses
that they are already heading toward separation, or the converse. Although this
example does not achieve the more definitive hopes of a completely convincing
falsification of one theory and affirmation of another in the converging operations
paradigm, it does show how this thinking can be used realistically, if somewhat more
tentatively. Another example might be in assessing substance abuse by inquiring
about auto accidents, accidental injuries, money difficulties, and the like. The out-
come can falsify a more or less extreme version of the problem if substance abuse is
present (e.g., few or no accidents suggesting a more constrained abuse than com-
monly found, as opposed to many), or it can raise interesting questions if substance
abuse is not present (e.g., many accidents without substance abuse, or no accidents
which puts the inquiry about substance usage on a different track).

Summary of the Logic of Experimental and Quasiexperimental
Designs

We now have laid the groundwork for a summary statement of the basic logic of
experimental design. This logic is the understory of modern science in psychology.

Experimental design starts with assumptions of order and continuity in nature,
and the meaningfulness of causal or, less presumptuously speaking, functional rela-
tionships among variables. Certain conditions of similarity, dissimilarity, manipula-
tion, and elimination of characteristics of phenomena are used to isolate causal
relationships in closed systems (as discussed in Chapter 2). We assume that such
closed, eliminative conditions represent a window to phenomena and relationships
among phenomena that would not be available to observation were we not to arrange
experimental conditions carefully. In addition, we assume that the actions associated
with this experimental analysis of a problem do not significantly alter basic processes
that actually occur in nature—a point of concern for Bhaskar (1978), Cronbach
(1982), Manicas and Secord (1973), and others who have focused on external validity
issues, and a point of support for those who argue for the ultimate validity of the
experimental approach even in the face of ecological critiques (e.g., Berkowitz &
Donnerstein, 1982).

Experimental units are designated to be groups in the hope of eliminating
individual effects that might shroud basic lawful relationships (e.g., individual differ-
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ences or random error). This is necessary particularly for effects that may not be
dramatically apparent in the observations of individual cases. Group comparisons are
created so as to isolate and observe the behavior of cause—effect relationships. In the
ideal world, successive studies are designed to account for phenomena of interest in
increasingly exacting causal terms. The ultimate goal is to achieve complete causal
understanding of the roots of a phenomenon. Thus, for example, in the ideal experi-
mental world, depression as a human phenomenon would be accounted for in all of
its psychological, interpersonal, intrapsychic, and biological aspects. Even if a partic-
ular primary cause could be isolated—say a brain chemical—science would not
necessarily stop until the operations of that cause on all other aspects of the condition
are understood.

The Logical Importance of Randomization

As this grand scheme is to be accomplished by group comparisons, there must
be some basis for clearly revealing the similarities and differences among the groups
so that causal effects can be observed in a comprehensible fashion. Randomization is
one remarkable device for achieving similarity among groups, which can, in turn, be
manipulated to create meaningful differences for additional scrutiny. Within groups
homogeneity is the background against which meaningful differences among groups
are revealed. Randomization works because sufficiently large samples of cases
randomly selected from a population tend to have the same statistical characteristics
as the population, and therefore are considered representative of the population. Two
representative samples from the same population are considered equivalent for
purposes of experimental comparison, even though they might involve different
people. In the logic of experimental design, with its focus on collections of individ-
uals, the unique properties of individuals are less important than the representative-
ness of the sample.

Campbell and Stanley labeled designs with random assignment true experiments
in recognition of the power of randomization to achieve representativeness and,
therefore, equivalency among experimental ‘groups. Quasiexperiments, in contrast,
are those where all of the properties of design and careful comparison are operative,
but random assignment is not possible or implemented, and therefore equivalency
cannot be assumed. This latter point is important, for it is only the extent to which a
design facilitates the assumption of equivalency that makes randomization, or any
other aspect of good experimental design, convincing to the scientific community.
Randomization can fail, and there is no way of knowing for sure that equivalency
has been achieved on all of the relevant variables (Meehl, 1970). Operations like
randomization only ensure that a method will tend toward statistical equivalency if it
has been implemented correctly. With sufficiently large samples, or with successive
replications of a controlled design, the probability of nonequivalence becomes in-
creasingly small.
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The final step in the logic is comparison of outcomes across time and between
groups that differ in theoretically important ways, such as before—after, and treated—
nontreated samples. Each design creates a set of conditions that imply that a causal, or
more generally, independent variable has a particular effect on an outcome, or
dependent variable. Conversely, if plausible rival variables, such as historical condi-
tions, produce an outcome quite apart from a treatment (e.g., improved mood in a
depression intervention study), then a good design will include possible comparisons
that ensure the detection, or the elimination, of such effects. This is what is meant by
achieving control with an experimental design. Research textbooks like Cook and
Campbell (1979) or Kerlinger (1986) describe a remarkable array of designs that can
be concocted from this basic logic.

EXTRAPOLATION TO LOCAL CLINICAL SCIENCE

Research design is highly developed, mature, and elegant logic for scientific
work. It is subject to critiques of both a methodological and a substantive nature that
we will discuss as we progress into other methodological domains in this book.
Nonetheless, one must respect the advanced development and precision of the logic
that has sprung from traditional scientific thought.

Direct Extrapolation as a Guide for Critical Thinking

We believe there are two broad aspects of this material instructive for the
professional enterprise. First, there are the possibilities for direct application of
scientific thinking to address professional questions, such as psychotherapy outcome,
examination of the specifics of process in professional practices, and the examination
of various forms of pathology. Even in local clinical situations there may be oppor-
tunities to arrange miniexperiments, which are more or less formal depending on the
problem, where the benefits of comparison (similarity and dissimilarity), eliminative
induction, and observation of causal influence can be exploited to benefit professional
ends.

For example, a psychotherapist formally might examine the characteristics of
her caseload, seek similarities and differences between cases, make judgments about
the efficacy of the treatment in the caseload, and look for similarities and differences
among the cases that might covary with the most and least successful cases. Formaliz-
ing this process as an exercise in professional development might yield information
about how success is or is not achieved and thereby might set a direction for
continuing education and development for the professional. It also might facilitate her
ability to articulate what she does and how it works to others, and lead to hypotheses,
testable in future work, about more or less subtle aspects of her approach. Obviously,
randomization will not be possible in such work, and there will be limited possibilities
for eliminating characteristics of cases that might lend confusion to particular ques-
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tions in focus at a particular time, but, then, this is the nature of the local clinical
situation. By extrapolating research thinking to that situation, we at least have a
structure that operates around basic questions and that offers a framework for
pursuing an inquiry. As an added benefit, such extrapolation could help professional
practice move beyond the overarching structure of authority-based supervision, or
exposure to experts, that currently is a primary mechanism for the propagation of
professional skill. Local clinical scientific inquiry supplemental to a standard way of
practicing could liberate the practitioner to find his or her own way-—something he or
she will do in the professional work in any case. Even more, this exploration could be
articulated to colleagues and consensual decisions could be made about how to handle
certain local clinical phenomena (e.g., the variety of ways poverty manifests itself and
is interpreted within a clinic caseload).

Consider the more specific example of a case of depression. First, in recognizing
the depression to begin with, the practitioner is engaging in a classification operation
that is akin to the basic scientific operation of measurement that we will discuss in the
next chapter. This is true even in situations where the clinician experiences the
recognition as affective or empathic, as in cases where one suspects a masked
depression exists.

How might research thinking be applied here? Consider the possibilities for
control. How might a direct observation made in an intake session be related to an
appropriate control situation? Clearly, we cannot clone the person to develop a perfect
match, excluding only the depression, and then use this match as a comparison tool for
examining the sources of the depression. Nonetheless, the exercise of thinking this
through might be useful. In so doing, we might bring our general concepts of
depressed and nondepressed to bear in our analysis, like the treatment and control
groups in some actual studies. What are our notions about such groups, and how do
these ideas actually coordinate with the scientific literature? Is this perhaps a basis for
pursuing that literature in a way meaningful to our own local practice? But, apart from
the cloned client metaphor, might we ask in another way what the patient is like when
not depressed? Are there other times proximal to this when there was no depression,
and how were things different then? These may be questions a clinician does or does
not ask, but formalizing the extrapolation of research thinking to the local clinical
situation provides a heuristic for justifying and extending such inquiry (see also
Chapter 9). Obviously, unpacking the control-group metaphor in the local situation
has enormous potential for stirring one’s thinking in particular clinical instances.

Critical Questions about Phenomena Extrapolated from Research
Design Thinking

Trierweiler and Stricker (1992) described another way that research thinking can
be applied to local clinical science that is more directly related to standard thinking
about research practices. This is to view the conceptual bases of research methodol-
ogy as raising a set of critical questions for analysis, critique, and development of a
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local clinical inquiry. In Table 4.1 we have included and expanded Trierweiler and
Stricker’s list of questions raised by the various threats to the validity of experiments
as discussed by Campbell and Stanley (1963) and Cook and Campbell (1979). Our
approach is consistent with that of Cook and Campbell in their discussion of validity
issues for quasiexperimental designs, where the power of randomization cannot be
used to ensure equalizations of comparison groups. They suggest that, short of ran-
domization, even considerations of internal validity are deductive, based on careful
examination of the measurements and control existing in the particular circumstances
of the research. Similarly, in the local clinical situation, careful specification of what
is and is not known in a particular case can greatly facilitate deductions about the
trustworthiness and accuracy of assumptions and conclusions applying to the case
formulation. We have not included all of the issues that Cook and Campbell discussed,
and the reader is urged to review these matters in greater detail. However, there should
be enough in Table 4.1 for the reader to get a sense of how the search for critical
questions in research thinking might work.

As Table 4.1 shows, contrary to the ethos of professional training that led to the
separation of venues for professional and scientific training in our field, we propose a
situation where research methodology is a framework for advanced scrutiny of any
professional or scientific inquiry. This is particularly relevant to incisive exploration
of the local clinical situation, using whatever tools are available, as opposed to
bemoaning the lack of correspondence of such tools with some scientific ideal. This is
not to say that a professional should not be skeptical about the yield from such tools,
but only that the skepticism be applied in a fashion consistent with the realities of the
clinical situation. Thus, when a clinician is confronted with an individual in pain and
must work with that pain in an attempt to find out what is going on, good local science
begins with that recognition and proceeds accordingly. Such empathic sensitivity and
affective awareness is considered important and perhaps a significant intervention in
its own right. However, it is not necessarily an endpoint in the inquiry, and it does not
preclude the conscious introduction of additional scientific analysis, not necessarily
focused on the pain itself, somewhere in the course of the inquiry. For example, the
possibility that the pain and its expression may lead the patient to reveal some, but not
other, information during therapy sessions could be of great significance to the
treatment and must be considered in good scientific clinical inquiry in such a case
(e.g., relationships that cause pain are mentioned, those that cause pleasure are not).
Being cognizant of the insufficiency of the causal attributions that seem most apparent
in the case (those following only from an internal method of tenacity, or authority
based on one’s standard preferences in working, or a priori beliefs untested in the local
context), one can put one’s beliefs to a stronger test that may confirm the original
understanding or lead to something new. This is the critical and realistic conscious-
ness that we believe is the essence of good local science.

Table 4.2 takes this a step further by showing how questions and directions for
inquiry can be generated via the crossing of concerns about alternative hypotheses
arising from research design traditions with the types of information available in the
local clinical situation. Note how the focus on the individual case, and the particulars
of local information, modify how particular competing effects should be concep-
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tualized. The reader is invited to study Campbell and Stanley, Cook and Campbell, or
some other research text to expand Table 4.2 to include other possible confounding
influences. Clearly, even the most obvious case for scientific practice, that of deter-
mining that the case is an instance of a higher-level scientific classification or law, is
ambiguous -when the full logic of scientific analysis is considered carefully.

CONCLUSION

The logic of research is complex. Although highly developed in some respects,
work still is needed in developing logical strategies for analyzing specific situations
(Chapter 8). It is important for local clinical scientists to understand that traditional
research designs do not provide our science with definitive knowledge, rhetoric to
this effect notwithstanding. Research design is nonetheless a powerful methodologi-
cal tradition that will move an inquiry forward if properly implemented, even if that
movement is the discovery that favored ideas do not work as well as originally
thought. To avoid this type of logical thought, because it is difficult to implement or
because it does not come naturally to one’s preferred style of work, is to ensure that an
inquiry will not be pushed beyond the opinions of authorities and that there will be no
independent means to develop, clarify, or contradict these opinions. We believe that
efforts to eludicate the nature of logic in the different settings of local information can
bridge the gap between the general, definitive, skeptical, and aggregate extremities of
traditional research design and the need for specificity, flexibility, openness, and
individuality in the local clinical situation.

Next we explore the role quantification and the theory of data play in scientific
analysis in general and local contexts.
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Issues in Quantitative Analysis
Foundations

Measurement provides a precision of differentiation and definition in
observation that can be had in no other way; mathematics provides the
necessary means of carrying measurements through a logical development to
their consequences without loss of their precision.

—BoRING (1929, pp. 14-15)

All professions have tools. For the psychological scientist, few have had the dominat-
ing importance of statistics. Statistical findings are often equated with reality. In this
chapter, we discuss why this is true. We also will try to illuminate why practitioners
tend to have a love—hate relationship with this tool of the scientific trade. We will
show that the scientifically minded professional neither should be dominated by
statistical versions of reality nor should ignore them. Standing in the local clinical
situation, the professional is surrounded by aggregate realities as well as individual
ones. These are more or less local, depending on how one bounds the inquiry. Some
are revealed in direct empirical observations, others are hidden from any palpable
scrutiny. Scientific research can greatly facilitate our ability to access and draw on
these realities in our local formulations. By the same token, this same research can be
overemphasized and distorting, creating constructions of uniformity (Kiesler, 1966)
that may have no basis in local or even extended realities.

In the following we discuss some fundamentals of quantification in psychology,
some fundamentals of statistical thought and measurement theory, and the use of
extrapolations from quantitative thought and methods in the local clinical situation.
As always, our selections in this chapter are incomplete, designed more to offer a
perspective about the root logic of quantification than to provide a comprehensive
portrayal. We define terminology as thoroughly and nontechnically as possible, but
we must request the reader’s forbearance if the discussion deals with unfamiliar
material. Some background in basic quantitative applications will be necessary to
appreciate fully the issues we raise here, although we suspect much can be gained
even without such background. We believe this critical-pedagogical approach delves
into some issues that have been underground too long in our field. They are complex,
and this presentation must be considered but a beginning. Nonetheless, we hope
readers will agree that the perspective engendered by the local clinical scientist model
puts an interesting twist on some taken-for-granted aspects of scientific methodology.

105
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THE STATISTICAL IMAGINATION

Statistics deal with the mathematical conceptualization, summarization, com-
parison, and analysis of collections or aggregates. These collections can consist of
anything that can be measured; that is, anything to which a numerical designation can
be meaningfully assigned. Thus, we can speak of collections of people, objects,
groups of objects, events, situations, environments, and so on. It is not customary for
us to think in terms of collections of objects in daily life, save in a few technical areas
such as business and finance. We are especially unlikely to think in terms of
aggregates in our face-to-face dealings with other people—although recently there is
a trend to define inappropriately the characteristics of others in terms of group
characteristics, which is in part a misapplication of the statistical thinking found
widely in the media with polls, surveys, and so on (see Paulos, 1995). It is unlikely that
we would invent statistical thinking ourselves, or in our work as practicing psycholo-
gists, had it not been handed down to us from other scientific disciplines, and had it not
demonstrated some historical usefulness in the inquiry into human psychological
phenomena. The traditional logic and usage of statistics to serve scientific ends comes
to us as a product of the past two or three centuries of scientific work. As with all of the
methods we will discuss, statistical tools were invented by ingenious individuals to
serve certain ends, often in advancing scientific inquiry. In another sense, statistics
can be seen as a branch of applied mathematics.

The point about it being unlikely that we would invent statistics is important:
Consistently, in the history of statistical applications, theories based on simple single
observations, or small numbers of observations—such as might be available to a
professional over a lifetime of practice—become questionable when larger numbers
of observations are combined.

For example, the strong link between cigarette smoking and cancer, which is
taken for granted today, was denied or ignored for decades. We now attend to the link
largely because years of accumulating statistical evidence, along with changing social
conditions, could not be denied. At the individual level, each of us knew someone
who had smoked and also seemed ill, but often there was someone who had smoked
for years who seemed very healthy. Stories of individuals who have lived to their 90s
and 100s while smoking heavily can be found in the news media on occasion even
today. Yet, data suggesting that smoking and illness are linked have been available for
quite some time. Tufte (1983) showed a powerful graphical display of the relationship
between lung cancer deaths in 1950 and cigarette consumption in 1930 for several
industrialized countries (p. 47). This graphic was based on data already published in
1955! The correlation plotted was .73, considerably larger than those typically found
in psychological research.

This example illustrates how data can speak for themselves, even quite loudly,
but it takes time for us to learn to listen. Why? Undoubtedly because we are not by
nature statistical thinkers and observers (Gigerenzer, 1996; Gigerenzer & Murray,
1987; Tversky & Kahneman, 1971), and because a leap of imagination is involved in
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grasping how to apply statistical thinking to local problems. We turn now to some
thoughts on the nature of that imagination.

FUNDAMENTALS OF QUANTIFICATION

Statistics are quantitative interpretations of observations that need to be exam-
ined as carefully as observations in any other theory of inquiry. Statistics are not
esoteric tools simply to be accepted like bitter medicine from distant but wiser
authorities. Certainly they can be complex, but our interest in statistics is entirely
dependent on their ability to advance the interests of scientific inquiry. Let us repeat
that: Statistics are only as good as their ability to enlighten our awareness and
understanding of our world. Although their designers were truly brilliant logicians,
there is no magic in the logic of statistics, nor in the numerical representations of data
that they yield. Like so many of the valuable lessons of research methodology
discussed in this book, statistics simply will not give up their secrets without effort on
the part of the student—and we are all students in such pursuits. Statistical tools, as
used in psychological research, are relevant to the interests of practitioners to the
extent they describe the logic and justification of scientific generalization, and can
shed light on how scientific findings can rationally be applied to the local clinical
situation.

Why Quantify?

Some feel that quantification has been overemphasized in our field, but from a
larger scientific perspective it is hard to say it has been overrated. If science is about
operations that aid the process of generating consensual formulations of the nature of
things, then few steps facilitate this end as effectively as does the operation of
quantifying phenomena of interest. Properly implemented, quantification allows for
precision in specification of phenomena and communication about them that would
otherwise be impossible. Even more, quantification brings a discourse into the
powerful conceptual and transformative structure of mathematics. Torgerson (1958)
identified the properties of quantification as order, distance, and origin (zero point).
Physical systems seem to have these properties intrinsically, and therefore quantifica-
tion can be a highly useful way of abstractly representing such systems. This
compatibility with the symbolic and transformative properties of mathematics is one
reason behaviorists have tried to materialize psychological phenomena by focusing
on physical behavior. Still, even if phenomena are not so palpable, benefit can be
derived from the extension of the numerical metaphor to more abstract phenomena to
the extent such extension is done carefully. If phenomena correspond well to the
properties of numbers and mathematical operations, and if the quantification is done
with sensitivity to the relationships between a phenomenon and its quantitative
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measurement, then advances in the empirical examination of the phenomenon are
usually in the offing (e.g., Likert scaling; see Dawis, 1987).

Of course, phenomena do not always correspond well to basic mathematical
operations, and it can be surprisingly difficult to determine when quantification has
been properly implemented. Many have argued that it is a naive enamor with quan-
tification, pressing science to focus only on the study of things quantifiable rather than
things theoretically important, that has been a major problem in the advancement of
psychological science (e.g., Lincoln & Guba, 1985; Manicas & Secord, 1983; Pol-
kinghorne, 1983; Rychlak, 1981). Alternatively, one could say that it is not the
quantification itself that is the problem, but rather the lack of a theoretically sound
understanding of the reasons for doing so that have created these problems. We
discuss qualitative approaches to research that have arisen out of this basic dis-
satisfaction in a later chapter. Here it is important to concentrate on the formidable
power of quantification and the striking correspondence that seems to exist between
properties of quantity in science and empirical observations, which continue to
amaze even seasoned scientists and mathematicians (e.g., Penrose, 1989). The recog-
nition that, when this link is working, the study of properties of numerical representa-
tions can actually lead to direct insights about the nature of other, usually physical,
realities explains the enthusiasm with which psychological scientists have pursued
these ends.

What Is/Are Data?

The term data entails two distinct meanings. The first meaning is as an overarch-
ing concept describing the empirical evidence used to draw scientific conclusions. To
speak of data is to bring the entire notion of scientific inquiry and all it entails into the
conversation. We collect data, broadly defined, so as to produce a body of evidence
from which to generate interpretations of phenomena of interest, such as a psychiatric
diagnosis. Usually this evidence is based on the transformation, or codification, of
observations into a particular form, such as a diagnostic category, that summarizes it
and makes it available to support various conclusions a scientist might draw.

A second meaning of data is as the plural for datum, which refers to a specific
instance of an observation transformed, or reduced, for scientific analysis. This more
specific and technical meaning, which entails tasks basic to any scientific research
project, such as coding and data entry into a computer, is extremely important for
grasping how quantification operates in science, and it specifies an aspect of scientific
operations that is important for qualitative and professional inquiry as well.

It is hard to believe that so basic a notion, which is part of the taken-for-granted
landscape of quantitative science, could be as complicated as it is. Yet, the theory of
data is a very complex, mathematical topic that extends well beyond the scope of this
presentation, as was brilliantly established by Coombs (1964) and interpreted by
Runkel and McGrath (1972). At the same time, it is so fundamental that some basic
ideas need to be discussed in suggesting extrapolations from quantitative science fora
local clinical science.
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First, note that it is easy to confuse the notion of observation in science with the
notion of data. They are not equivalent and should not be treated as such, as they often
are in informal conversation. Observation refers to the act of gathering information, as
in watching an event, or making a numerical scale available for a respondent’s report
about an experience. In the latter example, the observation is the mark on the form
containing the scale. Depending on the medium or mechanism for the observation, it
can be very precise (as in gathering an answer to a specific question) or broad and
laden with nonspecific meaning and implication (as in watching how family members
interact in a family therapy session). Observation is a point of direct contact with
empirical reality; the creation of data is an interpretive step beyond. Recall that in
Chapter 2 we described four versions of observation that Shakow (1976) posited to be
relevant to the clinical psychologist (objective, subjective, participant, and self); these
differing observational modalities invite different contacts with empirical reality and
different interpretations may follow.

A datum is an abstraction that operationalizes a relation between two categories
or objects. The datum of a numerical scale designation is the relation presumed by the
scientist to exist between the stimulus to which it refers, such as an attitude statement
or a description of marital satisfaction, and the person making the designation. The
observed numerical scale designation, then, is presumed to reflect the strength of
relation existing between the two object points of the inquiry (e.g., person and
stimulus, two persons, two stimuli, two events, two constructs). Runkel and McGrath
(1972) stated the general definition as follows:

A datum is a relation on a pair of points. More fully, a datum is a relation on a pair
of points (or pair of distances) that serves to interpret an observation. (p. 257)

The points referred to here can be anything. Runkel and McGrath discussed actors,
stimuli, contexts, and so on, but any category of information that is meaningfully
identifiable to a scientist would apply. What is important is that interpretation of an
observation involves identification of a relation.

Any statement interpreting an observation is a datum of sorts. Saying “that is a
swan,” as in an example discussed by Kuhn (1974), is to identify a relation between
the large bird seen on the lake and the linguistic category described by the word swan.
“The patient exhibited severe depression,” is a similar interpretive statement. Tradi-
tional science has endeavored to make these basic data generating operations as
precise and replicable as possible, but they are interpretations in any case. Conse-
quently, the step of moving from direct observation to data is (1) occurring in all
inquiry, whether we are aware of it or not, and (2) is always interpretive, and therefore
subject to error, or at least it is not definitive, in accurately representing the empirical.
This means that a given observation might support a great variety of data relationships
a scientist might identify, and that the scientist must decide which are most fruitful.
Runkel and McGrath suggested that observation limits what data might be possible,
but will not necessarily suggest which data specifications are the best ones. Data
definitions are, thus, subject to the creativity of the scientist and the theory that guides
the research. In this way, recent versions of traditional science, which have moved
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beyond the strict positivist notions of verification, are closer to constructionist
thinking than they might superficially appear to be.

Depending on the tools used to identify data-level designations (such as sorting,
direct numerical estimation, collections of items on additive scales), they can be
viewed as one of two types of relations: dominance, where one thing exceeds another
or not, or proximity, where a hypothetical distance is seen to exist between the two
points in the inquiry. Highly similar items might be represented with a short distance,
whereas highly dissimilar items would be represented by a greater distance.

Coombs’s (1964) Theory of Data classified the information value of such rela-
tions. The reader should see that book, or Runkel and McGrath (1972), for a
description of this interesting methodological theory. For our purposes, this theory
identifies some fundamental ways that objects are linked to constructs of interest and
compared with one another. The classification identifies four broad types of data:
(1) single stimulus, as when a single score for an individual is directly identified
relative to some stimulus, such as a group norm (e.g., the patient exceeds the criterion
for depression); (2) stimulus comparison, as when some quality of two stimuli from
the same set is directly compared (e.g., patient A is more severely disturbed than
patient B); (3) preferences, such as when an individual makes a preference (distance)
choice between two objects (e.g., clinician X likes doing outreach work in the schools
better than working in an office); and (4) similarities, such as when a respondent
compares relationships (distances) between pairs of objects from the same set (e.g.,
two members of a friendship group show a more intimate relationship with one
another than does any other pairing of members).

Runkel and McGrath (1972) outlined the assumptions required for translating
observations into data, as construed in Coombs’s theory. First, as we have discussed, a
datum is viewed as a relation between pairs of points (note the invocation of a geo-
metric metaphor here). Second, there is an assumption of at least one dimension of
interest. Arraying points on a dimension is fundamental to quantitative thinking in
taking advantage of the properties of order, distance, and origin existing in the number
system. Third is the assumption that all cases in the domain of interest must be
classified by the system—no points are allowed to be indeterminate. In effect, for the
classification to work well, scientists must seek exhaustiveness in classifying possi-
bilities. Of course, exhaustiveness can be achieved by reducing the size or compre-
hensiveness of the domain of interest thereby reducing indeterminacy of the data
generation process. Some of the complaints about oversimplification in quantitative
science (see Chapter 7) might be about the extent to which the domain of admissible
phenomena in scientific psychology has been reduced to eliminate the indeterminacy
of complex or impalpable phenomena in the service of quantifying the more material
or palpable, as in physicalistic behavior. If one is seeking to use cutpoints in one’s
quantification, that is, to use dominance data (e.g., one thing exceeds another or a
cutpoint), then we must also assume there is, fourth, a positive direction on the
dimension, more or less, and fifth, that the dimension is monotonic, which is to say,
having more of the quality described by the dimension will never put you below some
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cutpoint you have already surpassed (e.g., you can never get so sick you suddenly
become healthy).

Although a complete treatment of the implications of this thinking is beyond the

scope of this presentation, a brief example may help illustrate how Coombs’s theory
can inform professional thought and practice. Remarkably, this abstract formulation
raises questions and guides thought even about the simplest aspects of professional
inquiry.
" Consider a diagnostic interview where a clinician is attempting to determine if
the patient experiences early morning awakening, a symptom of depression. The
inquiry might begin with a general question such as *“‘How has your sleep been?”” The
patient might answer “Not good.” Observing this response in effect suggests a
location for the patient on a dimension of good—bad sleep. It suggests that a cut-
point, at least as defined by the patient, for ““good” has not been achieved. It may
suggest that the patient is more proximal to sleep patterns of patients who have early
morning awakening than those who do not. Note how, from his own perspective, this
latter proximity relationship is not part of the patient’s description of his sleep. Only
the clinician will interpret at this level because only she is drawing on the comparative
observation for interpretation. The clinician needs to know how this response, and its
implicit cutpoint, relates to the formal diagnostic criterion cutpoint, usually as
specified in the history of the clinician’s training and experience. Obviously the
clinician must collect more information, or observations, that determine which data
are the most supportive of a yes or no answer to the question about early morning
awakening. A patient who reveals that ‘‘not good” sleep means only 7 to 8 hours as
opposed to the 10 preferred, is different from one who repotts only getting 3 or 4
hours of sleep. This is because we have normative cutpoints operating in our
assumptions about what is being said (another relation), and this will affect our
observation and data collection accordingly. The patient who describes that a passion
for old movies often keeps her awake is different from one who is sleeping 7 hours but
finds herself roaming the house in the night thinking about her job. Either might
ultimately be classified by the clinician as having early morning awakening, or not,
but the data path supporting the decision—which is obviously interpretive even
though the classification systems surrounding it could be quite structured—is differ-
ent for each. Each step can be said to depend on a link between an observation and an
interpretation, which is an act of specifying an interpretive relation. If we consider
the clinician herself as a data generating instrument, then her calibration with some
general strategy, such as a formal measure of depression like the Beck Depression
Inventory, becomes relevant. The different types of data outlined by Coombs and
by Runkel and McGrath can be a guide to analyzing these details. Although we
cannot look at every question we ask in such detail, we can perhaps benefit from
looking more closely at our evidence generation process as the identification of
relations between points in a problem space. At a minimum, such exploration will
clarify how constructs are being linked to observations in the local clinical situation
(Chapter 8).
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Variables and Values on Variables

If the study of groups and quantification has gone hand in hand, and if such study
reduces the impact of idiosyncratic effects of observations on overall research
outcomes (Chapter 4), then the idea of studying variables follows readily. Instead of
looking for similarities and differences on individual exemplars of scientific con-
structs, we can look at groups of exemplars, arrayed on quantitative continua, and
thereby reduce the likelihood that we will be led astray by misleading observations
unique to a particular case. A variable is an abstraction, usually captured in a symbol
such as “X,” that refers to a quantity that can vary within a collection of observations.
This captures the basic idea, which is essential to scientific observation, that we learn
about nature via comparisons among the elements of our inquiry. When there are no
differences, then it is difficult to say anything about what is going on that makes a
difference. Keep in mind that this notion of varying always requires a collection of
observations, and it is never defined within a single observation.

It is important to distinguish the variable from a value on a variable. Often, when
we measure something, we are interested in how it compares with something else.
Take temperature, for example. If the world were always 75 °F, then we would prob-
ably never have created a measurement system for outdoor temperature. Of course,
we have an interest in today’s specific temperature—apparently a single observation—
so we can decide whether or not to wear a jacket and the like. Nonetheless, this interest
is mostly defined by how it relates to other days so that we might adjust conditions
accordingly. At least this is the thinking found in statistically based science. In the
next chapter we will discuss work by Lamiell (1987) that suggests some other ways of
construing these matters that are highly relevant to local clinical science and that
makes things a bit more complicated. Great care must be taken to keep the idea of a
variable, and its values in a particular instance, separate in one’s thinking. As we will
discuss below, this is one place where the aggregate and the individual can be thought
to meet with important implications.

Basic Mathematical Operations

There are two basic mathematical (arithmetic) operations that underlie virtually
all statistical devices. It is essential to have an intuitive sense of these operations for one to
truly grasp how statistical tools accomplish the operational goals we attribute to them.

The Arithmetic Average

Anytime you divide the sum of a set of numerical designations by the number of
designations in the set, you calculate an average, formally called a mean in dealing
with populations and samples (see below). The major interpretation of this operation
is always as a summary tending toward the middle of the distribution of measured
elements. Given proper foundations like the symmetry and bell shape of a normal
distribution, an average will tend to be a good numerical description of a group—
although it is not always the best one—and, as such, it provides one way of
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characterizing how a group or shared quality can be thought to be distributed across
the cases. The idea that there exists a general quality shared with some variability
across all relevant cases is essential to general science considered as a statistical
science. One must assume that a particular characterization of a set of cases as
belonging together is adequate before numerical designations are assigned. Usually
this is not a major problem. Thus, each month one’s electric bill can vary up or down
by some amount, and one can certainly keep track of each unique number and
characterize a given year by a set of 12 monthly amounts. But it may be easier to
characterize the year by the average amount, thereby facilitating comparisons with
other years, and providing a useful summary of one’s general usage.

Anytime one averages, the group quality is described in summary fashion. This
is because the average responds to the magnitude of scores in the group and their
frequency. The summing of scores for the numerator of an average in effect creates the
total score value of the set; the dividing by the number of scores effectively distributes
this total value across all of the scores in the set. Thus, the average of a sample can be
compared with the average of other samples, which, in turn, can be compared with the
population value, if that number is known. Or, one can average the averages of
numerous samples, thereby getting an excellent estimate of the true population value.
It can sometimes be confusing in statistical thinking about how this averaging
operation is being used. We average scores from samples, but we also average
deviations of scores from samples’ means, products of deviations of scores from
distributions of two different variables, and so on. For our purpose here the important
point is that we are always summarizing groupness when we average. Never do we
describe individualness, even though we might well be talking to an individual with a
score on a given variable that is very much like the group average. When studying
statistics, keep in mind that any division by N in any formula represents an average of
scores as given in some specified group or subgroup context.

The Proportion

A second basic operation is the idea of proportion. Many statistical devices are
interpretable because they are proportions, or derivations from proportions. Webster’s
defines a proportion as ““the relation of one part to another or to the whole with respect
to magnitude, quantity, or degree.” A proportion is most interpretable when consid-
ered as a representation of a part-whole relationship.! Thus, two trees are of equal
height when the proportion of their individual heights, that is, tree A’s height divided
by tree B’s height, or vice versa, is 1.0. Anytime you divide a smaller number by a
larger one, you make such a quantitative comparison and you will get the proportion
of the smaller number in relation to the larger one on a scale of zero to one. Multiply

!Some distinguish proportion from the concept of ratio, with the former referring to part—whole represen-

tations and the latter to a more general designation of relationship in quantity between two values.
Commonly, the two ideas are treated as equivalent. We use the broader designation for the term proportion
here to emphasize that, in many statistical applications, the intent is to make decisions based on a
quantitative comparison between a given value and a relevant standard, such as error variance, even in
circumstances where part-whole relationships are not at issue.



114 Chapter 5

that proportion by 100 and you get the percentage, which is just another way of
representing the part—whole relationship described by a proportional representation.
This simple idea is extremely important in the way it carries a quantitative representa-
tion of the idea of comparison: We compare the small number to the larger and
generate a number that represents this comparison with precision. Statistical inference
is based on such comparisons. Thus, we ask if differences in means between two
groups are relatively large in relation to differences existing among people within the
two groups, or we talk about proportions of variance accounted as a way of saying
how we think an observed relationship between two variables works in the real
world-—one variable is presumed to produce or describe, as in a causal relationship,
differences observed on another variable.

For example, verbal aptitude might be used to account for differences observed
on a set of reading scores we have collected. In talking about variance accounted for,
we might consider the reading score differences as a whole to be described, and
differences related to verbal aptitude as a part for comparison. To the extent the
differences correspond to one another—meaning the variables covary—the verbal
aptitude measure can be said to “account” for some proportion of the variance of the
reading scores. This is the thinking that goes into the ideas of correlation and of
coefficient of determination, which is the square of the correlation coefficient, that one
will find in basic statistics books (these are discussed in greater detail below).

Whenever we consider making comparisons in this way, it is useful to think of
the numerator as the thing being considered and the denominator the standard for
comparison. Thus, our whole yearly income is the standard against which to consider
the amount going to taxes. In psychological research, the variance reflecting the
combination of individual differences and measurement errors (within-group vari-
ance) is often the standard against which to compare between-group differences (i.e.,
the between-group variance; e.g., with treatment and no-treatment control groups, the
F statistic in the analysis of variance is the between-treatment-group variance divided
by the within-group variance, the latter of which is often called error). In the formula
for the Pearson product-moment correlation coefficient, the observed covariation
between two variables is compared with a representation of the covariation that would
be observed if the correlation were perfect (i.e., 1.0) in the population. Do not be
confused because such comparisons do not always run from zero to one; just the most
easily interpretable ones will do so. Sometimes proportional comparisons require
larger numbers to be divided by smaller numbers, and the result can be many times
larger than one. For example, an F test, which is the proportion of between-group
variance to within-group variance, will usually need to be considerably larger than
one to be statistically significant as conventionally specified (viz., p < .05). When a
researcher talks about comparisons of some kind, as in size of relationship, variance
“‘accounted for,” or even “statistical significance,” there is usually a simple propor-
tional comparison going on somewhere. Local inquiry requires an assessment of the
descriptive adequacy of the particular comparisons implicit in the research described
as they pertain to local observations. We will elaborate this point later.
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Other Mathematical Operations

Basic statistics are powerful because they describe very simple ideas of sum-
mary and comparison with great precision. As long as our assumptions about the
importance of populations and the value of samples in describing them hold, we can
draw on the power of mathematics to facilitate the conduct of empirical research.

In addition to the arithmetic average and the proportion, keep in mind the
meaning of some more fundamental ideas of arithmetic—which we actually use to
generate averages and proportions, and that you probably take for granted.

1. The operation of addition involves bringing things together, in effect, a
quantitative blending of elements in the inquiry where elements are meta-
phorically linked to one another.

2. Subtraction is an operation of taking things apart—a quantitative sepa-
ration.

3. Multiplication is another type of blending where one quantitative represen-
tation magnifies another; multiplication captures the idea of two things
interacting with one another.

4. Division is the process of comparing two quantitative elements, or of
distributing the properties of one across the elements of the other, as in the
case of the average.

These basic metaphors, as realized in the formulas for averages and proportions,
provide the logical basis for using statistics in research applications. To the extent
assumptions and their application are adequate, they can be very useful and difficult to
argue with—the link between smoking and cancer is getting increasingly difficult to
dismiss, though some still try. To the extent the assumptions and the ideas they are
presumed to describe are not well linked, arguments and doubts abound even in the
best of statistical worlds. These are matters critical to the local clinical scientist,
because even if research results are adequate in the general case, as defined statis-
tically, there is no assurance the conclusions drawn from them will apply simply and
directly to the individual case, particularly in the open systems of practice. We will
discuss how these issues pertain to specific situations later. Before doing so, we need
to consider how linkages are made between observations and quantities in the
fundamental operation of measurement.

Measurement

Much of the above discussion about data actually is about the scientific operation
of measurement. Measurement occurs in any situation where numbers are assigned to
objects or events of interest to the observer. This allows the observer to use the power
of the number system to organize and analyze information. But this operation is not
simply about numbers, for any classification, or any statement that assigns some
meaning to an observation, object, or event, has properties that are implicitly quantita-
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tive, or at least mathematical in the logical sense. Therefore, if people say something
is “good” for them, they are including this object in the set of things that are “good,”
implying that it is not bad—by the logic of conventional usage of language and one’s
set of categorizations—and they are implying that it is better than something not
good, but not as good as something that is wonderful. This is generally true. To say a
person is conscientious is to imply that characteristic is applicable to him, and that he
has that characteristic to some extent. This characterization could be made in terms
of magnitude, or simply involve a categorical identification; at a minimum, we are
making a logical set classification in making such attributions (Chapter 8). Thus, we
are mathematizing our experience in more or less primitive ways all of the time. The
same is true when the categories being used are numbers, and this is why numerical
coding is so useful as a way of assigning meaning systematically to the observations.
The coding process creates operational linkages between codes that carry particular
meanings and particular observations. This is the formal process of turning observa-
tions into data that are then considered as research variables.

It is important to note that measurements refer to properties of objects, rather
than to the objects themselves (see Torgerson, 1958). Thus, the definition of the
property being measured is important. Definitions can be constitutive, or framed in
terms of verbal description as in a dictionary definition, or operational, meaning that
the operations of the measurement actually define the property being measured, as in
counting. Torgerson suggested that sometimes numerical measurements are more
intrinsically reflective of the properties being described than at other times. He called
the situation where both the constitutive and operational aspects of the definitions of
a property are entailed in the numerical assignment, fundamental measurement.
Examples of fundamental measurement are length, volume, and weight. Consider
how both verbal and operational definitions are entailed in the measurement of these
properties. He referred to another situation that is closer to much measurement in
psychology as measurement by fiat. This measurement depends on a presumed,
usually definitional, relationship between a concept and an observation, which is the
data—observation link Coombs talked about. Thus, by fiat, answers to certain digit-
span items are presumed to relate to the construct of memory. Note here how the
operational aspects of the measurement do not completely capture the construct being
measured, and indeed, numerous operational and constitutive possibilities exist for
such a construct. We will discuss these distinctions further in the next chapter where
we elaborate some of the theory of validating constructs in science.

Levels of Measurement

There are four levels of quantitative measurement (Cattell, 1944; Nunnally,
1967; Torgerson, 1958) that actually overlap with more qualitative information in an
interesting way as we discuss later. These levels of measurement suggest the extent to
which efforts at quantification of observations are drawing on properties of the
number system. Higher levels of measurement draw on more properties and thereby
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admit a greater range of approaches to using quantification to organize and interpret
the data.

Nominal. A number is used to assign a name or a descriptive category to an
observation with no implication of order or any other property of the number system
as we move from one number to another. This is basically using numbers as names.
An example of this typical in research is the classification of religious preference (e.g.,
Catholic, Jewish, Protestant, Hindu, Islamic) where there is no implication of order or
value suggested by the numerical assignment, although the sets of members belong-
ing to each group are identified. Another example is the number assigned to the
jerseys of sports players. They may come to have important symbolic meaning—and
even be retired—but there is nothing in the number itself, apart from its coordination
with a particular player, that gives it meaning.

Ordinal. Ordinal measurement uses both the naming and the ordering property
of numbers. Thus, ranks and street addresses involve ordinal information. There is no
necessary implication as to how far the distance between two addresses might be, but
we do know that 209 is farther down the street than 207.

Interval. With interval measurement we truly get into the precision of quan-
tification with the implication that the numbers describe not only rank, but also the
measurement interval separating two objects; that is, how much greater or lesser the
numbers and the objects to which they are assigned are presumed to be in relation to
one another. If an individual is assigned an 8 on a scale of 10, he is two units less than
the top score but two units greater than he would be if he were assigned a 6. This may
seem simple, but we rarely consider the implications of accepting interval representa-
tion of phenomena. Adding, subtracting, and averaging scores are meaningful opera-
tions with interval-level data.

Temperature is a good example of an interval scale in that degree units are
presumed to be equal in magnitude across the scale, and we must create measurement
devices (thermometers) that exhibit this property within some reasonable range of
errors. Note, however, that the interval difference described by a measurement device
capable of registering equal units across a numerical scale, may not correspond to
subjective experience of the construct measured. For example, the difference in
temperature between 90 and 70 °F, or between 50 and 30 °F, may feel greater to many
than the difference between 70 and 50 °F.

Ratio. The final and most powerful level of measurement is called ratio. It
involves equal intervals, but there is also a true zero point known to exist on the scale.
Temperature has a zero identified with the freezing of water, but only when we get to
the theoretical level of absolute zero, where all molecular motion stops, do we have a
nonarbitrary zero designation below which no measurement is meaningful. So,
functionally, temperature in everyday usage has no true zero. [Water freezing can be
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used as a reference point, which is very important statistically, because we need to
specify reference points on a distribution of numbers so as to draw comparisons
among measurements. Indeed, we often use the arithmetic average (mean) to serve
this reference function—see below.]

Usually, we do not have a true zero in psychological measurement, even though
assumptions of equal intervals are reasonable. There is no true zero in intelligence
measurement, for example—what would a score of zero mean? The existence of a
true zero allows us to say how one measurement is proportionally related to some
other measurement on the scale. So, the number 50 can be considered to be two-thirds
of the number 75, because zero is truly zero on a simple scale of counting—say of
coins in one’s pocket. Consider that if negative coins were possible (credit card debt
might serve this purpose), then the proportional relationship just described would be
incorrect and there would be no foundational reference for deriving such proportions.
We do not often have ratio scale measurement in psychology except when counting.
But it is useful to understand that this is part of the measurement system and a useful
possibility when it can be implemented. Proportions can be used for understanding
relationships between scores because of the clarity of the foundational reference point
given by a true zero. Our intuitive notions of height, for example, are grounded in
this way, and this may be why a given height-—say the 5’ 11" individual we have seen
or the person 15’ tall we have not seen—can seem to be so directly comprehensible to
us without any direct comparative operation.

Problems in Confusing Levels of Measurement

Great confusion can arise when these distinctions among measurements are
ignored or forgotten. In the social sciences, we cannot use quantification with the
same precision as in the physical sciences, because we typically do not have ratio
scales or simple unambiguous measurement devices of universal applicability (e.g.,
all yardsticks work about equally well in all measurement circumstances; it is
uncertain whether all good cognitive aptitude measures do the same). The very idea of
quantity differs in significant ways between the social sciences and the physical
sciences. In the social sciences, it designates a matter of degree or proximity relative
to a relatively vague reference point, more than a direct empirical representation of a
phenomenon (measurement by fiat). Early in our training, for example, we learn that
intelligence test scores cannot be treated as simple direct representations of mental
aptitude. In the physical sciences, quantity is intrinsic to the material described, often
a comprehensive description of that material for most purposes, and is measurable via
comparison with meaningful zero points or simple reference objects, themselves
obviously reflecting the quality of interest (fundamental measurement). Consider that
there can be no Bureau of Weights and Measures that contains objects defining
measurement scales for personality characteristics, like extroversion, as there is for
measures of mass, volume, and the like.

As we will see below and in the next chapter, there are ways of working around
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these problems in psychological research that have important implication for bridging
the gap between our quantitative science and the local clinical situation.

FUNDAMENTALS OF STATISTICAL THINKING

We have been discussing the general problem of quantification in psychology.
Now we will discuss how statistical concepts and tools are used to achieve and work
with quantified observations. In reading this material, keep in mind that (1) the
scientific goal of quantification and (2) the use of statistical tools are complementary
but not equivalent endeavors in our science.

Discussions of statistics present the roots of statistical thinking in a variety of
ways. Hayes (1981), for example, presented the more abstract mathematical formula-
tions of probability and set theory as the foundational material and then applied these
concepts to thinking about populations and sampling. Kerlinger (1986) took a similar
tack in presenting the link between statistical and research design thinking. Others
have started with simple properties of quantification, such as frequency distributions,
or basic ideas about measurement (e.g., McNemar, 1969). Any of these approaches
work, and readers might have found still others in their work with statistics. Actually,
most readers probably do not recall exactly how their statistics book started. Like
many mathematical topics, statistics are often presented with a kind of “‘this is the way
it is, and no further justification is required” attitude that can actually inhibit one’s
grasp of how they operate as tools for scientific inquiry. It is true that statistics can
stand alone as a mathematical discipline having to do with quantification of collec-
tions of entities, but the local clinical scientist can ill afford simply to take this
academic material for granted in applying scientific thinking to real-world scenarios.
This is why we need to spend this time working on the basic definitions of concepts
such as population (see below).

Overview of the Basic Logic

The basic logic of statistical research runs as follows:

* Science is interested in general properties of an orderly nature. Therefore,
it is useful to study the operation of these generalities directly by focusing
our examination on collections of observations rather than on single obser-
vations.

* Statistics concerns the mathematics of collections. Probability and sampling
theory, through what must be considered the magic of order in nature and its
representation in abstract mathematical formulations (e.g., the law of large
numbers—see below), suggest that if we draw adequate samples from a
population of interest to us scientifically, the statistical properties of the
sample will, most of the time, closely mirror those of the population.
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* Anadequate sample is a representative one; one wherein the range of relevant
properties, those measured and not measured, are represented in the sample
in the same proportions as they can be found in the much larger population.
Randomized sampling is the means to this end. This mathematical correspon-
dence between a good sample and a population, which can be readily demon-
strated, justifies the examination of samples of manageable magnitude in an
effort to understand populations that cannot be studied directly, with the
looming proviso that bigger is virtually always better—up to a few thousand
cases where returns from adding additional cases diminish rapidly, even in
studying extremely large populations.

* On this view, the scientific task is to draw samples on variables of interest and
study their statistical properties as related by inference to the population,
which cannot be directly accessed but which is inferred to exist objectively as
a context for the inquiry. The population, thus, is of the essence in evaluating
the applicability of a research finding.

Consider now some of the assumptions involved in implementing this thinking.

Combining Observations

Statistical thinking begins with the acceptance of an assumption that observa-
tions can be meaningfully combined. This assumption, which is critically important to
the entire enterprise of statistical research, is related to the problem of induction
described in the previous chapter. There it was noted that we must be able to assume
that successive observations are sufficiently homogeneous in important ways for their
combination to be meaningful. How do we determine that observations are homoge-
neous? There is no easy answer to this question, and it points to the very positivist
roots of our wish to have an empirical science.

Stigler (1986) discussed how this idea of combining the similar has not always
been accepted in the sciences. Rather than viewing aggregation as a means for
mitigating the effects of error, as we do today, it was often feared that combining
observations would increase the impact of successive errors. Many psychologists and
social scientists continue to have these doubts. Stigler suggested that the social
sciences, not having the organizing framework of a Newtonian physics or even the
control engendered by the invention of the experimental method in psychology, were
particularly slow to accept the notion that combination could be fruitful.

This question about the wisdom of combining observations cuts to the heart of
the problem that the professional psychologist faces in incorporating and adapting
contemporary psychological science to local inquiry: Commercing with a world of
complex individuals, questions arise about the appropriateness and meaning of
combining observations across many individuals. Alternatively, the psychological
scientist, working mostly with information in the form of aggregated summaries,
finds it difficult to grasp how the professional can be so resistant to the implications of
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statistical findings. Science has amply demonstrated that there are some gains to be
had in allowing observations to combine, and today there is no reason to question the
assumption that such combination can serve to reduce error—or what might better be
characterized as the impacts of ancillary differences on certain phenomena of
interest—as opposed to magnify it. However, there is too little dialogue in the field
about how the combination of observations in various circumstances, which is
essential to the application of statistical methods, affects the acceptability of research
findings within particular substantive domains and contexts for inquiry.

If we assume that all cases in a given domain are unique, or that the similarities
across cases are not important, then there is little basis for combining successive
observations and we would have to forgo the use of statistical tools. This has been
long argued with respect to personality psychology, where there is good reason to
question the extent to which characteristics identifiable in aggregates actually capture
the phenomena we associate with personality (e.g., Allport, 1967; Lamiell, 1987).
Conversely, and more in line with what science in psychology has actually been like
over the past few decades, there is the problem of assuming similarity without careful
specification of its limits. If professionals are to use statistically based science, then
we need ways of thinking about the relationship between the individual and the
aggregate, the unique and the normative, that do not currently exist in the psycho-
logical literature (Chapter 6).

Defining Populations and Samples

The problem of defining populations in statistical research has received too little
attention. A typical introductory textbook will spend virtually no time on this issue.
Yet, the assumptions we make about populations are central to any conclusions drawn
in the conduct of statistical measurement and analysis. The population is literally the
universe of discourse for an inquiry; it is the domain to which one’s findings are
presumed to apply.

Hayes (1981) discussed how populations primarily are defined by the way they
are sampled. This is an extension of thinking about operational definition; we know
what the scientist means by the operations she applied in generating a sample. Of
course, this action does not ensure that all is going as intended. True randomness, for
example, as a means to the end of generating true representativeness in a sample,
requires that all members of the populations have an equal opportunity for entry into
the sample. This is almost never possible, and indeed, we almost never have the
requisite list of all members of the population from which to draw the sample.
Moreover, scientific research is usually concerned not only with the current sample
and population, but with all future, and indeed all possible, like samples. Because we
work with human populations, there are also issues about consent to participate in a
study, the participant’s interpretations of the experimental procedure, and the sam-
pling of volunteers versus nonvolunteers that impact population definition.

The substantive value of research often hinges on the definition of a population.
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For example, race, which is often discussed in the United States, would seem to be a
clear way of designating differences between subpopulations within a geographic
boundary. However, it turns out to be of questionable value when considered on a
world scale (Yee, Fairchild, Weizmann, & Wyatt, 1993). Perhaps this is a case where
similarities and differences, thought to exist based on a too localized observation or
a premature generalization, break down when the universe of discourse is expanded.
Do we really believe that our findings from statistical studies, even with large
samples, actually apply to all of humanity? If so, what is the basis for such belief?
Alternatively, as the discussion of the importance of culture and ethnicity increases,
perhaps more differences will be found than a combinatory statistical study would
suggest, even to the point where comparisons are meaningless. Making matters even
more complex, the variables being studied influence the conditions under which more
or less individual differences would be acceptable—attitudes, for example, are more
likely to differ in important ways across cases than are some (not all) cortical
functions. Thus, there is a theoretical component, too often ignored, in population
studies that cannot be avoided.

It must be kept in mind just how little the statistics themselves say about these
issues. Any collective to which numbers have been assigned will have means,
variances, and so on; these numbers only become meaningful when placed in
perspective through their definition in the theoretical basis for the study. There is some
discussion in the recent psychological literature about the nature of population
definitions, particularly with respect to the impact of culture on psychological phe-
nomena (e.g., Hughes, Seidman, & Williams, 1993), and of the nature of psychiatric
disorder, caseness, and so on (Jackson & Truax, 1991; Wing, Mann, Leff, & Nixon,
1978). More theory and research concerning these matters would be useful.

Clearly sample definition is an act of social construction, and an obvious point of
interpretation in scientific approaches. Researchers typically try to base sample defi-
nitions on characteristics that are as obvious, observable, and general as possible. It is
hard to argue with a psychological study in which the sample consists of individuals in
a geographic area who can execute the data collection demands of the project and who
might share other fairly obvious characteristics such as gender, race, age, and so on.
These characteristics are empirical and positivistic, in the sense that we would rarely
question that another could reliably identify them, and therefore, we tend to accept the
implicit population definitions given in descriptions of a research sample. Moreover,
we tend to accept other implicit, commonsense properties of a sample without their
even being mentioned; for example, we would rarely question whether the study
involved living or dead individuals, but would assume the living unless otherwise
stated. Unfortunately, obviousness also is the pitfall in trying to remain only with
noncontroversial sample definitions: If probably unimportant matters can be taken for
granted, such as living versus deceased subjects, then it is undoubtedly true that some
important ones may also be hidden in our sample specifications. For example, gender
and ethnicity have often been ignored in the name of general psychological principles
(Hughes et al., 1993).

The main advice to take away from this discussion is to ask a question often and
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with great care: What population does this sample come from? This question might
draw out a number of important consequences ranging from issues of special experi-
ences of different genders, races, and cultures, and even more for the local clinical
scientist, the special samples implicit in the particulars of individual lives. For
example, what of being poor but extremely physically attractive; or highly intelligent,
but through the misfortunes of life also being extremely chaotic in persona and
manner. Certainly, these are not representatives of populations one will readily find
discussed in a journal article, but even mentioning these ideas begins to suggest
hypotheses about the generic aspects of experience driven by these characteristics.
This is truly inductive thinking from the ground up; the rules of populations and
sampling can make us aware of the issues involved and provide schemes for thinking
about what we might wish to know in light of our end of helping in the local clinical
situation. By the same token, the local clinical scientist must exercise caution in
generalizing from the very select and limited samples found in professional practices
to any wider population.

In summary, some general statements we can make about the problem of
population definition are as follows:

1. There exists a tendency in population definition toward normative defini-
tions at a high level of abstraction, pulling for elements of generality, or
prototypicality in the theoretical construct(s) comprising the definition.
Usually there is an attempt to generate definitions that are directly given if
possible, or empirically verifiable by some accepted (reliable and valid)
means.

2. Population definition is an act of observation and scientific construction.
This is where statistical studies link to the induction problems outlined
earlier, and to the epistemological concerns and solutions of received view
science.

3. As such, population definition is an act of inductive imagination (Chapter
4); asking a question about the nature of the population is a major step in
grasping the adequacy and limits of scientific studies, and in opening one’s
mind to possibilities yet to be fully grasped in the natural realm.

4. Because of the practical limitations of scientific inquiry, population defini-
tion will necessarily involve the assertion of some characteristics and the
ignoring, or negation, of others (Chapter 8). It is easy for scientists to fall
into the methodological trap of drawing on implicit *“‘like me” or “not like
me” representations of populations, and to be unduly influenced by implicit
theories. Science, both general and local, needs to do better than this by
discussing issues of population definition and sampling rationale more
thoroughly (Hughes et al., 1993). Local clinical scientists should make
special efforts to evaluate such possibilities in their reflections on a case.

5. Much traditional research (and assessment) is oriented toward finding
theoretically important and interesting general characteristics and specify-
ing their distribution in identifiable populations. Practical conclusions of
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dubious scientific credibility often follow too readily from inadequate, and
incomplete population observations (e.g., coffee is good, coffee is bad,
coffee does not matter!). This is a serious danger in any research that carries
the mantle of scientific legitimacy, and local clinical scientists must be
prepared to manage the public’s appetite for certainty and simplicity that is
often inappropriately fed by incomplete population studies (Paulos, 1995).

6. Population thinking is a special case of categorical logic (Chapter 8) that is
related to the comparison logic discussed in Chapter 4. Similarities within
and between populations can be compared. Likewise, it is assumed that
samples drawn from populations are relatively more homogeneous than
those drawn across populations. This may not be a valid assumption in many
circumstances.

7. Population thinking can serve to reduce the influence of certain errors of
logic, such as the representativeness heuristic (Kahneman, Slovic, &
Tversky, 1982). Professionals often want to study issues-of great specificity
and power in explaining particular cases, but then they are prone to act as if
specific and relatively rare issues should apply to all. Statistical thinking
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