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Preface

The seeds of this book were sown originally in a series of discussions by its
four editors, begun in January 1985 in the Psychology Department at Memphis
State University. The proximal cause of those discussions was provided by
Tom Cook of Northwestern University, who was a visiting scholar with the
Center for Applied Psychological Research during the first three months of
that year. Tom simply pointed out the obvious to us - something it often
take> an outsider to do. He noted that the four of us shared interests in

. history, and sociology of science. i imeyer (1985)
hdd conducted a sociological analysis of the growth of persondl construct
theory from the perspective of Nicholas Mullins’s model of the development
of theory groups. Gholson had compared and criticized recent philosophy of
science by Kuhn, Lakatos, and Laudan, using the paradigm clashes between
competing conditioning and cognitive theories as an example (Barker & Ghol-
son, 1984a, 1984b; Gholson & Barker, 1985). Houts had examined the nature
of psychologists’ value systems and their influence on scientific orientation
(Krasner & Houts, 1984). Shadish had written about salient epistemological
problems arising in program evaluation (Cook & Shadish, 1986; Shadish,
1986).

Of course, each of us had been aware of the others” works, and of the
possible mutual interests that were implied. Tom Cook’s prompt was most
helpful because he pointed out that such a concentration of interests in me-
tascience was somewhat unusual in a psychology department, and that we
ought to do something constructive to take advantage of the situation. So in
January of 1985, we initiated weekly sack lunch discussions to explore how
we could develop these mutual interests. (We were fortunate to be joined in
the fall of 1985 by two new collcagues in our department — Art Graesser, an
expert in cognitive science and artificial intelligence, and Jeff Berman, who
specializes in psychotherapy research.)

We spent the first few months of those meetings studying the more recent
philosophy of science by Lakatos, Laudan, and Feyerabend, as well as the
somewhat older works of Kuhn and of the logical positivists. Gradually our

ix



X Preface

scope expanded, and we studied newer work in history and sociology of
science, along with the very few works in metascience by authors such as
Radnitzky. By the end of spring of 1985, we had achieved the first of our
goals, which was to catch up at least generally with the current status and
problems in these areas.

In the early summer of 1985, we made the observation that led to this
book. In our efforts to gain an overview of science studies, we noted that the
philosophy, history, and sociology of science each existed as independently
identifiable specialties falling under the general rubric of metascience. It was
only a small (if egocentric) step for us to note the absence of a salient psy-
chology of science among these disciplines. at least any of enough visibility
and stature to be taken very seriously by those philosophers, historians, and
sociologists whose works we had encountered. We decided to begin to ad-
dress this situation. The first major result of our efforts is the present vol-
ume. We hope that by the end of this book the reader will be convinced
that the psychology of science, although admittedly underdeveloped com-
pared to its sister disciplines in i deserves i attention
for both its potential and its accomplishments in contributing to the study
of science.

Many people and organizations have provided us with assistance and en-
couragement in completing this book. First and foremost we thank the Center
for Applied Psychological Research (CAPR): It provided financial support
that contributed critically to our ability to complete this effort. CAPR is
funded by a grant from the State of Tennessee Centers for Excellence program
to the Psychology Department of Memphis State University. The Centers of
Excellence program and its success in Tennessee are topics that are themselves
worthy of study by students of science. The program’s purpose is to increase
the scholarly contribution of selected units in Tennessee higher education.
Its success has, we understand, begun to receive some attention and emulation
in other states.

Tom Cook provided the focus that eventually led to this book, and we
thank him. Our editor at Cambridge University Press, Susan Milmoe, pro-
vided helpful support, encouragement, and criticism. Several anonymous re-
viewers provided useful criticisms that improved the quality of the contents.
Several of our students and colleagues, both here and elsewhere, have pro-
vided the kind of intellectual or financial support that all academics need as
they develop such interests. In particular, we thank Peter Barker, Eric Freed-
man, Sunil Sen Gupta, Patrick Heelan, Len Krasner, Frank Leeming, Robert
Merton, Andy Meyers, David Morgan, and Milt Trapold. Finally, we would
like to thank our respective spouses, Cynthia Gholson, Betty Duke Shadish,
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Kathy Story, and Estelle Houts. All academics should be blessed with spouses
as patient and supportive.

Mempbhis, Tennessee Barry Gholson
William R. Shadish, Jr.

Robert A. Neimeyer

Arthur C. Houts
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1. The psychology of science: An introduction

William R. Shadish, Jr., Arthur C. Houts,
Barry Gholson, and Robert A. Neimeyer

What is the psychology of science, and where has it been all these years?
Although contributions from phi historians, and sociologists of sci-
ence have burgeoned over the last half-century or more, the same cannot be
said about the contributions of psychologists to our understanding of science.
Yet as we will see in this book, both the methods and the theories of psy-
chology have important and unique contributions to make to science studies.
In fact, a sizable psychological literature pertinent to science studies already
exists; but the contributors to that li have rarely i i
explicitly either as psychologists of science or as members of a coherent
specialty called psychology of science.

Today, however, we think thal psychology of sc:cnce IS a specialty whose

time has I'IOW come. i to SCICHCE
studies are i ing in freq and quality. Sociologically, hol
are beginning to identify asi in the topic.But much work

needs to be done if the psychology of science is to achieve its potential. In
the present book, we plan to further this agenda — to examine the history of
and justification for a psychology of science, to outline its possible content
and methods, to some if its and its potential, and
most of all, to intrigue and encourage fellow psychologists to bring their
expertise to bear on the study of science.

Science studies as a context for psychology of science

The study of science as a topic, sometimes called metascience (Hickey, 1976;
Radnitzky, 1968; Rauhala, 1976), encompasses a multidisciplinary array of
systematic efforts to examine the operations and consequences of science.
Ziman (1984), for example, notes that such comnbuuons have been made
by historians, phil and po-
litical scientists. Even that list is mcomplete because science studies arguably
include work by such diverse professionals as biographers (Keller, 1983),
policy analysts (Brooks, 1977), public opinion pollsters (Yankelovich, 1982),
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2 SuapisH, Houts, GHOLSON, AND NEIMEYER

and information scientists (Hickey, 1976), to name just a few others. Yet all
are not equal in the ientific arena. Three disciplines currently make
the most salient contributions to the field: philosophy, history, and sociology
(see Houts, Chapter 3, this volume).

Science studies have traditi been dominated by phi of sci-

ence, who generally contribute conceptual analyses of such matters as the
nature of scientific knowledge and method, the meaning of scientific progress,

both frequent and important. The logical positivist analysis of scientific knowl-
edge, for example, was one of the most influential forces to emerge in the
history of metascientific inquiry. The succeeding controversies and alterna-
tives to logical positivism have continued to provide a fertile source of ideas
about how science is or should be conducted (Brown, 1977; Lakatos, 1978;
Laudan, 1977).

For many reasons, historians of science have also been frequent contributors
to the metascientific literature. No doubt this is partly due to the int
plausibility of analyzing great scientists or scientific events throughout history
as a means of learning aboul the nature of science. Historians have offered
many i ing and inations of this and other kinds (Holton,
Miller, 1984). Moreover, because philosophers of science often rely
heavily on appeals to historical examples in their work, historians and phi-
losophers proved naturally compatible collaborators. In addition to docu-
menting historical data, their theoretical analyses emphasize science as it exists
in and is affected by its historical context.

The third firmly i ientific specialty is the sociology of sci-
ence (Collins, 1983; Mulkay, 1980). Comparcd to historians and phnloaophcrs
sociologists brought a different and to

metascience. Their theories tend to emphasize institutional, ﬁocle(al and
cultural factors that impinge on science, and they often analyze the processes
and outcomes of science as a function of these factors. Such analyses have
something in common with the emphasis on cultural context in the history of
science. But although sociologists have sometimes studied famous scientists
ol the past or great scientific achievements, they are more likely to study the
day activities of P y scientists doing ordinary science. In
addition, their methods are more empirical in the sense that we have com-
monly come to think of social science as empirical, that is, as emphasizing
the quantitative and qualitative observation of scientists and their work.
Methodologically, the psychology of science is more likely to resemble the
socmlogy of science thdn it is to resemble either of the other two dominant
Like gy is a social science that emphasizes
empirical observation of the jons and of ary
science. But unlike sociology, psychological theories tend to focus on indi-
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vidual cognition, feelings, and behavior rather than on societal-level variables,
although the two disciplines overlap somewhat in the area of social psychol-
ogy. And psychology has traditionally used a different set of meth-
ods than other disciplines, making more use, for example, of such
methodologies as experimentation and psychometrics than other metascien-
tific specialties. We cite these tendencies not as prescriptions for or definitions
of a psychology of science, but only as descriptions that in our experience
are true of psychology as a whole, and likely to be true of psychology
of science as a specialty. However, in the last chapter of this book, we will
hazard a few somewhat more specific proposals about what the nature of
psychology of science should be in these and other respects.

The growing importance of science studies

Each of these metascientific specialties has matured at a different rate. The
philosophy and history of science have been clearly identified subspecialties
since at least the beginning of this century. Sociology of science has been
recognized widely as a specialty since the 1940s-50s (Collins, 1983; Mulkay,
1980). Psychology of science seems to be, tentatively, just now emerging as
a recognized specialty. There is no reason to think that this sequence of new
specialties will stop at this point, so that other metascientific specialties will
undoubtedly be added to this list over time, such as the political economy of
science, science policy, or science evaluation.

The increasing frequency and quality of metascientific studies eventually
cannot help but affect the perception and conduct of science itself. Descriptive
studies of the operations and consequences of science should probably be
given some priority at this point, given the paucity of our empirical knowledge
about what actually happens under the name of science. Although some of
these analyses of science may confirm our expectations, many of these past
studies have shown surprising variations from what some might have expected.
Faust (1984), for example, showed that the cognitive abilities of scientists
bear little resemblance to common stereotypes about how scientists can or
should think. Mahoney (1977) and Peters and Ceci (1982) showed that the
peer review system is i biased to an p d degree. Hedges
(1987) showed that the results of experiments in particle physics may not be
strikingly more consistent than those of social or behavioral experiments.
Such empirical descriptions of science will inevitably change the way we think
about it, with ramifications that are as yet unknown.

Eventually, however, empirical science studies may also contribute sug-
gestions about the processes and arrangements that lead to better and worse
science. Until now, most such suggestions have been contributed by philos-
ophers of science, who have appropriated the study of “*valid” scientific knowl-
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edge as their own purview. Without discussing the details of their arguments,
philosophers typically note that descriptive studies can tell only what is, and
not what ought to be. But there is a middle ground that some philosophers
have overlooked. By relating various scientific processes to a plausible range
of outcomes that might count as desirable ends, descriptive studies may tell
us what processes predict or cause pamcular outcomes. In effect, thns yields
a kind of hybrid ipti i not the ping pre-
scription that some particular strategy is best, but the contingent predlctlon
that if outcome A is desired, then the scientist could most profitably do process
B, and so forth. C y, phi i prescnp!mns d ing particular
kinds of or p are often d by that
suggest testable ramifications. Descriptive studies can provide evidence about
such ramifications (e.g., Hedges, 1987). For example, empirical demonstra-
tions that falsification does not in practice lead to rejection of theories played
a major role in the subsequent debates about Popper’s approach to science,
and in our willingness to accept this criterion as a singular means of assessing
progress in science (Lakatos, 1978; Laudan, 1977).

Psychology has already made a few contributions to this newly developing
field of science studies, almost entirely of a descriptive sort. But its role could
be more effective with a more concerted, systematic effort. Most past psy-
chological contributions to science studies have been occasional rather than
programmatic, socially scattered rather than socially organized and coherent,
and isolated rather than cumulative. Psychology of science needs to attract
scientists who are willing to conduct long-term, programmatic research, who
understand the importance of social organization in fostering the social climate
and material support for research, and who will study the research in an area
so thoroughly that they can forward integrated reviews or theories that sum-
marize what we know and that indicate where we can go from here. It takes
many things to mobilize this degree of support, such as a critical mass of
interested scholars who are aware of one another’s work, the availability of
funding and publication outlets, and the sense of excitement about a field’s
potential that could be generated by a major achievement or two (Mullins,
1973). We hope that the present book will be one building block in mobilizing
this support, at least to the extent that it begins the process of integrating
our current understanding of what psychology of science has been, is, and
might be.

Psychology of science: Where has it been?

Psychology of science has been present in metascience all along. Although
this presence has occasionally been explicitly mentioned (Hollon 1978), it
has most often been implicit. Any ist who reads ific work
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question. What might account for the failure of psychology to achieve a
visibility and impact commensurate with that achieved by philosophy, history,
and sociology of science? We can think of at least five possible explanations,
all of which probably have been contributing factors. First, it may be that
psychology of science has made contributions, but has failed to communicate
them to other ientists. Because specialists in other i rarely
cite most of the works that Fisch (1977) lists in his bibliography, this expla-
nation has some superficial plausibility. Much of the work in the Fisch (1977)
bibliography is published in outlets that sociologists, philosophers, and his-
torians are probably unaware of or have little time to read. Similarly, relatively
few psychologists participate actively in izations that have iti

been concerned with science studies (e.g., Society for Social Studies of Scl-
ence, the Philosophy of Science Association, the Society for the History of
Technology, the History of Science Society, the European Association for
the Study of Science and chhnology) To the extent that this explanation
holds, it reflects a discij ion and i ion that is not peculiar
to science studies, and that ha< gem:ral]v proven difficult to circumvent in the
name of interdisciplinary investigation of a problem.

Second, it may be that psychology of science cannot in principle make
important or unique contributions to science studies generally, or to some
particular issues or topics in science studies. Some philosophers and historians
of science have endorsed versions of this position. Laudan (1977), for ex-
ample, holds that psychology and sociology should comment only on irrational
beliefs in science, and he reserves the explanation of rational beliefs for
philosophy. Hence psychology of science needs to be justified as a field of
inquiry. Barker, Heyes, and Mahoney (respectively, Chapters 4, 5, and 6,
this volume) all discuss matters pertaining to such justifications, such as the
reflexivity problem, or the “psychologism™ criticism. While acknowledging
that the validity of such objections is a matter of continuing debate, we prefer
to defer judgment until psychology of science has had a chance to prove itself.
If it makes important and novel contributions to our understanding of science
studies, the force of such objections will ily be diminished no matter
how firmly they are believed. In the meantime, however, it is probable that
metascientists who believe such objections may be less likely to take psycho-
logical contributions seriously.

Third, it may be that the literature on psychology of science has been too
scattered and piecemeal to appear as a coherent body of knowledge. Today,
for example, there is no journal called Psychology of Science. Rather, psy-
chologists of science have published their work in diverse psychological and
nonpsychological books and journals, making it difficult to follow the liter-
ature consistently. Moreover, there is to date no comprehensive critical review
of available research in the psychology of science, and such reviews are one
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mitted to logical positivism or its variants than they are to any other philosophy
of science. If anything, cp:s\cmolog:cal mulnphsm is currently the de facto
condition of the field. In this intell psychology of science
may be a more welcomed pursuit.

In all likelihood, all these reasons for the lack of saliency of psychology of
science have some merit, and their investigation is itself a topic that might
be of considerable interest in science studies. Mullins’s (1973) descriptions of
how theory groups develop, for example, ought to be relevant to the current
status of psychology of science. Of his four stages of theory group develop-
ment, psychology of science is most likely to be in the first, during which
diverse scholars work on the topic in relative isolation from one another
without identifying with the emerging specialty. Moving to the second stage
requires a more explicit identification with the specialty, an identification that
would be facilitated by the production of a scholarly work that is exciting
enough to attract colleagues to the specialty. Whether psychology of science
is near to entering Mullins’s second stage remains to be seen. At any rate,
self-critical ion of the of psychology of science is
timely, is interesting in its own right, and needs to be continued.

But whatever the reason for the lack of saliency of psychology of science,
one motive for publishing the present volume is to begin to find remedies.
We know from research in the sociology of science that scientific interest
groups form partly for sociological and psychological reasons. On the one
hand, we hope that by intentionally highlighting psychology of science as an
area of inquiry, we will encourage more scholars to study the potentially
important comnbuuons that paychology can make to scncncc sludles On the
other hand, our i are 0 a
in which psychology is one of many tools that will foster funher understanding
of science. A narrow specialization in a psychology of science that is ignorant
of this larger context would do a disservice to science studies generally. There-
fore, although we think for sociological reasons that a psychology of science
needs to emerge as an important force in science studies, for epistemological
reasons we advise all who would identify with this specialty to be conversant
with and respectful of the contributions of other metascientific specialties
(Neimeyer & Shadish, 1987).

The psychology of science: What is it, and what might it be?

We are not about to quibble over a definition of psychology of science, for
two reasons. First, a definition would prove difficult to agree upon, since it
has proven difficult to get agreement about a definition of the parent disci-
pline, p: . Most i di Yy books say that psychology is “the
scientific study of behavior,” with a few texts adding something like “and
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mental processes.” If one were happy with that definition — and we do not
have something better to offer — then the psychology of science would be de-
fined as the scientific study of scientific behavior and mental processes. This
definition will do for a start, even though it will not save psychology of science
from the same kind of diversity and even splintering that the parent discipline
has itself experienced practically from its inception.

Second, we will not quibble about a definition because we do not want to
encourage obsessive speculations about the precise intellectual boundaries of
a field that we have already said should not define its boundaries too rigidly
with respect to other metascientific inquiries. Psychology of science will over-
lap with other metascience specialties in many places. For example, it might
overlap with soclology in stndymg the social psychology of science, with

in , and with history in studying the psy-
chology of great historical figures in science. In fact, the diversity of per-
spective brought to a given topic by interdisciplinary approaches is, in our
opinion, a decided epistemological advantage for ferreting out disciplinary
biases that might otherwise go unnoticed. Although we respect the wisdom
of having each discipline do what it does best, we have little patience with
intellectual turf battles about who should be allotted particular topics. We
hope that psychologists will applaud good studies of scientific behavior and
thought regardless of the disciplinary specialty of the author, but also that
psychologists will not shy away from studying topics just because some other
metascience wants to retain that turf.

A final caution about defining psychology of science is worth noting. Prac-
tically speaking, psychology of science will be defined in the minds of many
by its past accomplishments. The danger of this “operational definition,”
however, is that it confuses iption and ion of past i
with a judgment about the potential for future contributions. Psychology of
science is a very immature specialty. Compared to the other three meta-
scientific specialties, a fair evaluation would have to acknowledge that psy-
chology’s accomplishments may be meager thus far. Nevertheless, we believe
that in at least two respects the potential of psychology to contribute to science
studies has barely been tapped.

First, the bulk of pasl studles in psychology of science have focused on
three topics: , and ition. Without minimizing the
importance of these lopu:s even a cursory glarice at the table of contents of
an introductory psychology textbook reveals a wealth of other topics of po-
tential relevance to science studies. These topics include perception, Ieammg,
memory, ivati life-span social p logy,
tional psychology, and even parts of physiological psychology such as hcmx»
spheric specialization research. Each of these topics, in turn, holds a plethora
of more specialized subjects. Take social psychology, for example. The most
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recent Handbook of Social Psychology (Lindzey & Aronson, 1985) includes
such potentially relevant areas as role theory, organizational theory, social
perceptions and attributions, attitudes and attitude change, social influence
and conformity, intergroup relations, and leadership and power. Clearly,
psychology of science could be much broader in topical scope than its accom-
plishments to date suggest.

Secondly, psychology of science is also broader in theoretical and meth-
odological scope than past accomplishments reflect. To judge from some past
work, for example, an outsider might conclude that psychoanalytic theory
reflected modern work in personality theory, or that psychohistorical case
studies are the method of choice among psychologists of science (Eiduson &
Beckman, 1973). Fortunately, more recent work is now beginning to rectify
those impressions (Jackson & Rushton, 1987). Still, much theoretical and
methodological potential remains untapped. For example, few psychologists
are applying modern cognitive science theory and method to the study of
scientists; and there are few applications of the experimental methodologies
that Mahoney (1977) showed could provide such dramatic demonstrations.

To illustrate the range of substantive topics that a psychology of science
might include, consider the grid presented in Figure 1.1. The cells in the grid
result from the intersection of two factors: domains of psychological theory,
and dimensions of scientific work. Given space constraints, we have listed
only a few examples of both factors in the grid. A complete list of domains
of psychological theory, for example, would have to include all the topics we
mentioned two paragraphs ago, and more. The interested reader can no doubt
elaborate the two lists.

The simplest use of the grid is to organize the existing psychology of science
literature, with cach study being categorized into the appropriate cell(s).
Armstrong’s (1979) study of multiple hypothesis formation and testing is an
example of a cognitive study of question generation, project implementation,
and interpretation. Adair, Dushenko, and Lindsay’s (1985) research on the
impact of ethical regulations on research pmcuce is an example of a social
psychological study of project i and
Dewhirst, and Arvey’s (1981) examination of differences between dcvdop
mental and research personnel is a personality study of scientists’ organiza-
tional behavior. Kendall and Ford's (1979) survey of reasons for clinical
research is a motivational study of scholarly program planning. Nederhof and
Zwier’s (1983) study of the crisis in social psychology is a cognitive study of
social psychologists’ evaluation of their science. Boice and Jones's (1984)
examination of why academicians do not write is a motivational and social
psychological study of the interpretation and dissemination process. Camp-
bell's (1984) retrospective history of his part in the invention of the regression
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Domains of Psychology
Greativy Cogniton Personally Motivation Social Pychology
Dimensions of Scientific Work

Career Choico

Program Planning

Problem Salection

Question Generation

Project Implemantation

Method Selection

Project Management

Data Analysis

Intorpretation

Dissomination

Use of Other Work

Information Processing

Collaboration

Organizational Behavior

Evaluation of Science

Obtaining Funding

Training New Scientists

Social Responsibiily

Figure 1.1. A psychology of science grid

discontinuity design is a descriptive reconstruction of creativity in
methodology.

A comprehensive review of studies that might fill and expand the grid is
beyond the scope of this chapter. But supposing such a review had been done,
and the resulting studies placed in the context of the grid, several benefits
would ensue. First, studies would be organized into logical categories, facil-
itating the synthesis of what we know, and the construction of new hypotheses
and theories to explain the data that these studies provide. For example, the
grid would undoubtedly show that many studies now exist about creativity in
science. These studies serve as the raw material from which theories of sci-
entific ivity could be as Si (1988; Chapter 7, this
volume) has attempted to do. Such integrative efforts seem to be particularly
lacking in psychology of science, and are probably essential if the specialty
is to take an equal place among other metascientific specialties.

A sccond benefit is that relatively empty cells in the grid would suggest
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would have no place at all in the grid, suggesting new entries in the basic
dimensions that define the grid. In trying to place into the grid the Eiduson
and Beckman (1973) work on personality and motivation in science, for ex-
ample, we discovered that we had no entry for career choice as a dimension
of scientific work, and thus added that dimension. Moreover, the grid is not
entirely comprehensive, either, because it does not address such things as
methodology or whether one is studying contemporary or past figures. The
grid is simply one of many possible heuristic devices to illustrate the sub-
stantive range and potential of a psychology of science. We other
theorists to criticize the grid, and suggest alternatives for describing psy-
chology of science.

Ultimately, the psychology of science is just beginning a process of defining
its domain and potential, and the grid is just one way to represent that domain.
The topics and methods of psychology of science are likely to resemble those
of its parent discipline. But to judge from the potential applications suggested
by the grid, and from the contributions to this and other volumes (Jackson
& Rushton, 1987), we are optimistic that the contributions of psychology of
science will be interesting and constructive.

The present book

This book provides a cross section of some current work in the psychology
of science. Our selection of contributors reflects four goals. First, a good deal
of controversy exists concerning the possibility of a psychology of science.
Hence, we tried to select authors who could shed light both on the history
of these controversies and on some philosophical problems involving the
legitimacy of psychological contributions to science studies. These chapters
are contained in the first two sections of the book, respectively. Undoubtedly,
these authors do not lay to rest all doubts in this regard. But we do think
these chapters will, at a minimum, orient the reader to the history of psy-
chology of science and some of the controversies surrounding it, sensitize the
reader to the complexity of the issues involved, and perhaps even convince
some readers that the psychology of science is indeed a legitimate field for
their inquiry.

The second goal of the book is to begin to outline the scope and content
of a psychology of science. The comments earlier in this chapter about the
nature of psychology of science, and the grid in Figure 1.1, are relevant to
this task. However, the chapters in the third, fourth, and fifth sections of this
book also pertain to this goal. We selected as contributors psychologists whose
works reflect a blend of various topical, theoretical, and methodological per-
spectives. Topically, they have studied such diverse issues as the application
of Piaget’s genetic epistemology to the development of Darwin’s theory of
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PART I

Historical issues in the psychology of science

Historical analyses of the psychology of science
William R. Shadish, Jr.

The first part of the book contains two chapters that discuss the history of
the psychology of science. It seems odd to be discussing the history of a
specialty that we previously suggested may not yet exist in any organized
sense. Yet the psychology of science has historical roots not only in the parent
discipline of psychology but also in philosophy, history, and sociology of
science. We become educated and informed about these roots, and about the
important issues to which they give rise for psychologists, by studying that
history. History teaches us about important accomplishments and controver-
sies that might involve psychologists, about paths to pursue and blind alleys
to avoid, and about the kind of reception psychologists can expect to receive
from other scholars of science. Perhaps as important, history teaches us a
sense of humility about our place in the larger scheme of science studies by
reminding us of the critical contributions made to psychology of science by
its early pioneers.

One of those pioneers is Donald T. Campbell (1950, 1959), a psychologist
who is particularly well suited to teach us our history. In the first chapter in
this section, Campbell avers that he is only alluding to a possible history that
someone else may eventually write. But this typical modesty on his part is
belied by the breadth of material that he taps. One cannot read Campbell’s
chapter without immediately sensing the various threads in metascience that
give rise to p gy of science, i ing work by p ical epi

ists among phil and by p: ists who were also e
mologists. But he now writes that this will be his last work on the topic. We
are fortunate indeed that he has codified his accumulated experience in this
chapter, for our grasp on many of these historical threads might otherwise
be lost. If this is indeed to be his last work on the topic, then both psychology
and psychology of science will be the worse for it.

The second chapter in this part is by Arthur C. Houts. Houts is a psy-
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chologist, but he received his training in phi . Hence
he is conversant with both literatures. His chapter is entirely devoted to a
dcscnpuon of the role of psychology of science in the broader context of

He traces p issues and concepts that have been
encountered throughout the years in philosophy, history, and sociology of
science. We think the reader will find particularly educational Houts's ex-
tended analysis of the historical resistance on the part of some philosophers
to psychological contributions. Tracing this resistance back to the logical
positivist analysis of lhe Vlenna Circle, Houts then explains the objections
of of — objections that include the re-
flexivity problem the “psych: ism” objecti and the ion that
psychology can address only the irrational aspects of knowledge. Although
Houts is not pretending to provide a definitive response to such objections,
he illustrates plausible responses and shows that such objections, where still
entertained, are a matter of intense debate.

The Houts chapter is particularly interesting for another reason, as well. In
the five tables in his chapter, he lists possible questions for the psychology of
science. Houts argues that these are psychological questions that have arisen
in other metascience disciplines, and that, in general, psychologists are prob-
ably best equipped to address them. He concludes that these questions can
form an agenda for the psychology of science. But the reader will find that the
agenda that Houts gives us is different in two ways from the agenda that is set
forth in the last chapter of this back The first difference is not controversial:
Houts proposes a set of ions for the hol of science,
whereas the last chapter proposes a general theoretical, methodological, and
procedural agenda without addressing how to identify a set of important sub-
stantive questions at the level of detail to which Houts aspires. The comple-
mentarity of the two agendas is illustrated by the fact that all of Houts’s
questions could be implemented within the agenda set out in the last chapter.

But the second difference does not lend itself to such a simple resolution.
It has to do with some implicit assumptions about where and how to construct
important jons in the psychology of science. Houts's agenda
gives primacy to an interdisciplinary emphasis in question formation, whereas
the agenda in the last chapter gives primacy to unique psychological emphasis.
Houts clearly believes that the psychology of science will make its most sig-
nificant contributions when it engages other metascience disciplines to develop
an agenda — always with a critical eye, of course. The agenda in the last
chapter, on the other hand, accepts Houts’s critical approach, but argues that
equally important questions for the psychology of science will arise inde-

also, by appli of the fund of psych theory and methods
to the observation of scientists, and that ]lllle of the other me-
tascientific disciplines is required to do so.
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psychology of cognitive bias. Contribution to symposium on The Problem of
Experimenter Bias (Robert Rosenthal, chairman), American Psychological As-

sociation Annual Convention, Cincinnati, Ohio, September 1959. Unpublished
manuscript.
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maze will it be able to master, in how many trials, under what conditions of previous
training, etc.? While it is a long way from the orientation of rats in a maze to the
intellectual adaptations (if I may be forgiven the irreverent comparison) of the New-
tons, Maxwells, and Einsteins in their theoretical constructions of the physical uni-
verse, the nature of the problem is the same™ (Feigl, 1956, 25-26). Elsewhere he has
spoken of the pragmatic approach to scientific induction as in itself an empirical
science. “being the psycho-bio-sociology of cognitive behavior” (Feigl, 1950). Berg-
mann, liker discussing the differences between the philosopher’s and the scientist's
tasks, says “the logical analysis of science is one thing, the psychology of discovery
is another thing. The former is a philosophical enterprise; the latter, if we only knew
more about it, would be a branch of the science of psychology™ (Bergmann, 1957,

Thus in purifying their own problem area, these philosophers have pointed to the
potential psychology of science. Even though such a psychology is not established in
courses, journals, or professorships, many in fact have been practicing it. At its present

hology of science seems to have these problem areas: (a) the
achievement as applied to the achievements in science — the
psychological explanation of scientific creativity, discovery, problem-solving, trial-and-
error learning. etc.; (b) the psychology of cognitive bias applied to the biases and
blind spots of scientists (Francis Bacon gave this area a good start in his list of the
biases or “idols” he found among his fellow philosophers); (c) the motivational psy-
chology of scientists — the role of curiosity, aggressiveness, self-esteem, vanity, power,
and other needs in shaping the final scientific product; (d) personality and science —
the tendency of certain personality types to be attracted to science, and within science,
the tendency for personality dlffcrcnccﬁ between those who take various roles and
positions: d (¢) ~ the role of
in establishing the inductive base for all science, the psychological description of the
criteria of evidence and proof used by scientists, psychological aspects to the mind—
body problem, and the innumerable other points where psychological problems border
epistemological issues. (Campbell, in Boring, 1963, vi-vii)

on (e) i i , but in a
manner that also includes (a) and (b), and which emphasizes the neurological
machinery of perceptual knowing, and the sociological machinery of scientific
knowing. With this comes an emphasis on mechanical imperfection, wave-
band limitations, dependence upon useful but nonentailing proxy variables
or approximate symptoms, etc. That is to say, the history of our field here
proposed is revisionist history done from the point of view of “epistemology
naturalized” (Kornblith, 1985; Quine, 1969; and, as extended to a naturalistic
sociology of scientifc validity, Campbell, 1986a, 1986b; Giere, 1984, 1985).
Within phil , the ists are a growing minority,
mm]vmg some, such as Quine, Goldman, Dennett, and the Churchlands,
who retain central status in philosophy. Whereas the naturalistic epistemology
which seems to welcome us psychologists as equal status participants (but see
Heyes, Chapter 5, this volume) is still a minority position, the logical posi-
tivism or logical empiricism from which Feigl and Bergmann speak so con-
fidently in the above quotes is uniformly rejected by contemporary
epistemologists and philosophers of science.
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Locating p: i i ists among the
Descartes, Locke, Berkeley, and Hume as neurophysiological
psychologists

To do this history of psychological epistemology properly, we will want to be
free to reinterpret some of the classical philosophers as psychologists in ways
central to their epistemology. For this quartet, this may turn out to be easily
done. They all identified mind as a product of brain, and found centrally
relevant the mechanical processes mediating sense organ activation. These
fallible and arbitrary processes could obviously not provide cendmty Indecd
at every mechanical link, opportunities for illusory oc-
curred. A realist research agenda, extended to taking (he machinery of per-
ception as being made up of objects in the world comparable to those being
perceived, in the end supported skepticism by making the argument from
illusion more plausible, thus undermining the naive, clairvoyant realism which
vision is apt to induce.

For Descartes, my primary entry into this view is through Crombie (1967;
Clarke, 1982, may also be relevant). (Scattered throughout my chapter are
suggestions of articles and books that should be anthologized and reprinted
for our new discipline. This essay of Crombie’s is certainly one). Descartes,
like Kepler, Pascal, da Vinci, and other leading sixteenth- and seventeenth-
century intellectuals (see also Alpers, 1983, ch. 2) experimented with the
camera obscura, that closet with a single pinpoint window, through which
came the light rays that projected on the opposite wall an upside-down view
of the scene outside. Descartes experimented with glass lenses, and with the
lenses of oxen eyes, confirming that they focused an inverted image at the
back of the eyeball. He was possibly the most advanced theorist of his day
as to central nervous system neurology, going beyond his predecessors by not
finding the inverted image a puzzle needing explanation, and by connecting
the afferent and efferent nervous systems without a gap. Although he thought
of nerves as tubes itting a fluid, this ical model does as well as
a more modern one in making it clear that intermediate stimulation of the
nerves (as by his evil demon, or by modern implanted electrodes) could
simulate perception in a way that the perceiver could not distinguish from
the perception of external objects. He recognized his own dreams to be akin
to such percepts, and believed that the insane had such hallucinations. I do
not know whether or not he mentions the phantom-limb experiences of am-
putees, but no doubt they were well known in Descartes’s day, and certainly
support his perspective.

Let me try to use the skin senses to make more vivid the intellectual affront
coming from § ledge of the iconic, non-truth-entaili
neural transmission, an affront to any normal naive realist, but especially
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keenly felt by any one sharing Descartes’s extreme desire for certainty. Al-
though Descartes does not, to my knowledge, use this example, almost cer-
tainly the neuroanatomical knowledge involved was available to him. In terms
of Descartes’s neural tubes, it might have been assumed that the nerves from
the skin receptors for cold transmitted a cold fluid, and those for warm, a
warm fluid. In such a model, the neural tubes would be in some sense iconic
validity transmitters. But almost certainly it was known to Descartes that this
model was wrong, and that the fluids in these neural tubes were all the same.
This fact makes it clear that neural transmission is “‘arbitrary” rather than
“iconic” or “apodictic,” thus making possible illusory perception in the case
of mechanical stimulation anywhere along the nerve, as by a surgeon’s scalpel.

Locke was a medical doctor and aware of the neuroanatomy of his day.
Berkeley did detailed theorizing about the clues for depth perception in vision
that come from the kinesthetic sensing of muscle movements in ocular con-
vergence and i Both made epi ical use of results of
psychological research (later quantified by E. H. Weber of the Weber—
Fechner law) in the following quotes:

The same water at the same time, may produce the idea of cold by one hand, and of
heat by the other: Whereas it is impossible that the same water, if those ideas were
really in it, should at the same time be both hot and cold. (Locke, 1690, book 2, ch.
8, sec. 21/1975, p. 139)

Philonous: It is not an absurdity to think that the same thing should be at the
same time both cold and warm?"

Hylas: “It is.

Philonous: “Suppose now one of your hands hot, the other cold, and that they
are both at once put into the same vessel of water in an intermediate
state: wlll not the water seem cold to one hand, and warm to the
other’

Hylas: It will.”

Philonous:  “Ought we not therefore by your principles to conclude it is really
both cold and warm at the same time? That is, according to your own
concession, to hehcv&. an absurdity?”

Hylas: I confess it seems so."

(Berkeley, 1713/1949, pp. 178-179)

Locke argued this antirealist case for only the secondary qualities. For
Berkeley, all qualities were like Locke’s secondary ones, constructed in the
mind. MacCormac (1980) documents Humes’s assumption of neural and brain
processing underlying mental events. Thus these naturalistic epistemologists
denied i status to sense i Vis-a-vis the naive realism
and the seeming experiential directness which vision induces, their message
was skeptical: We could never be sure we knew for certain. Perception was
not self-validating or foundational in the sense of producing certainty. (From
the point of view of a sociology of scientific validity [Campbell, 1986a; Camp-
bell and Paller, in press] and for language learning [Campbell, 1973], visual
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perception may have a pragmatic, if not logically entailing, foundational role.)
Although 1 believe this to be the correct conclusion for all psychological
epistemology, I should note, however, that it is a conclusion that James
Gibson’s (1966, 1979) influential work, much attended to in philosophy, has
seemed to deny. Elsewhere I have discussed his position at greater length
(Paller & Campbell, 1988). Although I strongly disagree with him, Gibson
warrants a whole chapter in a volume on the history of psychological
epistemology.

Descartes did not end up a skeptic. Without rejecting the illusory possi-
bilities entailed by his mechanistic neurological analysis, he decided that God
would not generally deceive us. Rom Harré (1980) argues that a similar
providentialism is found in Locke, Berkeley, and even Hume (*“‘Nature’s”
providence). He finds such a providentialism in a modern form in those
evolutionary epistemologies that argue, for example, that natural selection
would not have left us with eyes that regularly mislead us. (This point of view
is now so widespread that Harré [1980, p. 33] feels no need to provide ci-
tations. Quine [1969, 1974, 1975] is briefly illustrative. For expanded atten-
tion, see Bradie, 1986; Callebaut & Pinxten, 1987; Campbell, 1974b, 1988;
Campbell, Heyes, & Callebaut, 1987; Hahlweg & Hooker, in press; Plotkin,
1982; Radnitzky & Bartley, 1987; Riedl & Wuketits, 1987; Shimony & Nails,
1987; Wuketits, 1984.)

Philosophers as psychologists in the next two centuries

Kant

We should ly search for psychological epi ists in the next
century as well. The best overall gmde 1 know of is Charles Wallraff’s (1961)
Philosophical Theory and Psychological Fact, a book which we should reprint.
Lange (1890/1950), and Sober (1978) also help. One prominent school of
Kantians, founded by Jacob Fries .xmund 1800, held Ihat szl s calzgones
of thought and p ption were
essential to human knowing, but of logically unprovable validity. Out of this
school came Georg Simmel (1895/1982) and Ernst Cassirer. Lange (1890/
1950) takes a similar point of view on Kant. See also A. D. Lindsay’s (1934)
introduction to Kant’s Critique, remarkable for its naturalistic, trial-and-error

i ion. (Almost all 'y Kantians reject such views as profound
misunderstandings.)

Helmholtz

Wallraff (1961) is also marve]ous on the history of misleading uses of *‘i
mediate,” * . ,” and equivalent terms. What is ex-
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Meyerson

Emile Meyerson (1859-1933) identified his work as psychology, not philos-
ophy or physics, although his analysis was of the history of physical theory,
particularly of conservation concepts. Looking at my own copy (1908/1962)
of his Identity & Reality, 1 find it much marked up. My personal index in the
back papers has some two dozen entries, mostly to “psychology of knowl-
edge.” Yet owning to the passage of time and the difficulty of his thought, 1
do not feel competent to epitomize his posmon bul mcre]y 0 advcrllse his

importance. Certainly he believed that physicists’ r¢ of
stable entities (moldr or molecular) and lhe positing of conserved constants
were i p-seated p: dencies in human thought pro-

cesses, and were not summarizing empirical observations, which always belied
those “identities.” His denial that these idealizations are more useful than
knowledge of the imperfect regularities upon which they are based (pp. 41~
42) seems to me to be directed against the economic and instrumental evo-
lutionary epistemology of contemporaries such as Mach, Spencer, and Simmel
(1895/1982). Fortunately, in Joseph LaLumia (1966), we have a modern in-
terpreter to help us. In his introduction, LaLumia gives us a useful overview
of psychological themes in the history of epistemology. (That introduction
and his chapter 1 deserve space in our anthology.)

Locke held that all ideas have their source finally in experience, but seems to have
believed that to avoid errors in metaphysics and in the theory of knowledge it is
necessary to know in advance about the “powers” of the instrument which must make
use of experience, namely the mind, or the “understanding,” as he called it. Accord-
ingly, he prefaced his theory of knowledge with a psychological theory.

Possibly the main features of Locke’s psychological theory are the signs of reaction
init against Descartes. Itis a protest against the doctrine of innate ideas and is intended
to offer an alternative to it. But the significant thing is that it takes the doctrine of
innate ideas to be a psychological theory. The methods of the two men are different.
Descartes’ method adumbrates and heralds that of Kant. His quest for certainty leads
him to ask in a short time how it is possible that he should be in possession of certain
ideas, and he is led to the doctrine of innate ideas as the only alternative left when
he cannot lay it to imagination or to sensation. He asks, in other words, what is
logically presupposed by his possession of certain ideas, but the nature of what is
presupposed is a matter of human constitution at birth, and more specifically a matter
of the human mind’s constitution before any experience whatever. Locke’s method is
the opposite of this. He has made up his mind that experience is the source of all
ideas and that innate ideas are unnecessary, and his object thereafter is to show that
the explanation of all the ideas we possess is perfectly feasible on this assumption.
Though primarily bent on resolving philosophical problems, both Descartes and Locke
thus clearly believed that psychology had some special relevance to metaphysics and
epistemology, both felt they needed a psychology for their philosophical theories, and
both in some degree or another provided themselves with a psychology.

In various other ways, other thinkers since Locke and Descartes have seemed to
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portantly upon the general question of the relevance of psychology to philosophical
investigations. The fact that Meyerson believes himself moreover to have laid bare,
as psychologist, the intellectus ipse of Leibniz, and to have accomplished in an empirical
way essentially the same task as Kant sought to accomplish in the Critique of Pure
Reason, heightens the interest of his work. Somebody is mistaken, or else Leibniz
and Kant were not clear, for it is not at all generally understood that the doctrines
of these men were psychological. (LaLumia, 1966, pp. 1-3

Arne Naess

Ame Naess (1911- ), in his early work, provides the contrasting example of
a ing to base an epi ! upon a behavioristic psy-
chology. Although, once again, I am merely pointing to the importance of,
rather than competently reporting on, in this case I have more nearly personal
contact. For my University of California at Berkeley Psychology Department
(1937-41, 1946-7), Naess was a particular hero. A friend of Brunswik and
Tolman, it is my memory that he visited Berkeley both before and after World
War II, reputedly hitchhiking there with his sleeping bag. We heard of great
skiing exploits in the service of the Norwegian resistance. These visits were
supposedly the occasion of working with Brunswik on their joint monograph
for the International Encyclopedia of Unified Science, announced as soon to
appear perhaps as early as 1937 or 1938. (Eventually, in 1952, Brunswik
published such a monograph alone.) Soon after Naess founded the journal
Inquiry, 1 published my first (and perhaps only) contribution to psychology
of science in it (Campbell, 1959a). In this paper I cited his work briefly, and
even pleaded guilty to the error of “maze-epistemology™ which he warned
of, but depended mainly on Brunswik’s discussions for knowledge of its con-
tents. Naess and I have never really met. I no doubt attended the two Berkeley
colloquia (if they really occurred) and perhaps some of the social events
related to them, although only a graduate student.

In 1936 (see Ness, 1936; “Ness” is a German spelling of Naess), he pub-
lished in Oslo, m the German language Knuwledge and Scientific Behavior.
In n he prop ituting for the i P of previous

(including the logical positivists® ** ions,” “sense data,”
“phenomenal givens,” etc.) a behaviorist psychology. For the epistemology
of science, this would attend to scientists’ behavior. This monograph was
written in Vienna during 1934-5 while Naess was participating in the Vienna
Circle seminars of the logical positivists. In his Foreword, he his
indebtedness to the European and American pragmatists as well as to the
authors of the Vienna Circle. What we should in particular note is that his
behaviorism was of a very atypical sort, namely that of Edward Tolman.
Tolman spent a sabbatical in Vienna 1933—-4. Naess was in Vienna in 1934—
S at least. L. D. Smith (1986, p. 349, note 51) says: “None of these corre-
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spondents — who include . . . Arne Naess — were actively participating in the
meetings of the Circle during the months Tolman spent in Vienna,” and did
not otherwise meet at that time (Clark, personal communication, June 5,
1987, citing correspondence with Naess), but had already read Tolman’s Pur-
posive Behavior of 1932 in Norway before going to Vienna. This interest was
no doubt reinforced by contact with Egon Brunswik, whose work on percep-
tion is cited even more than is Tolman’s on learning. L. D. Smith (1986, p.
307) also reports that in 1938 and 1939, Naess did a first-hand study of the
rivalry between Hull and Tolman. Naess (1972, pp. 136-137) also briefly
describes this research. Naess (1965) gives a brief restatement and reeval-
uation of his approach in English. A recent Festschrift for Naess (Gullvag &
Wetlesen, 1983) devotes three chapters to Knowledge and Scientific Behavior,
plus a reply to one of them by Naess himself. Gullvag and Wetlesen, L. D.
Smith (1986), and Naess (1965) are the important entries in Naess’s science
of science and science of epistemology, an agenda that he continued to main-
tain should replace philosophy of science and armchair epistemology, even
when later giving up his nonparticipatory observational behavioristic study of
scientists. He also introduced the explicit strategy of third-person epistemol-
ogy (“epistemology of the other one,” Campbell, 1959a).

Polanyi

Where to work Michael Polanyi into this list? A physical chemist when he
moved to England in the 1930s, he is today best known for his theory of
science, and this gets him misclassified as a philosopher. He may well be the
greatest of psychologists of science. (I say this even though he rejected Neo-
Darwinian evolutionary theory.) On Polanyi, I can offer a personal account.

1 first met Michael Polanyi face to face at the Quadrangle Club of the
University of Chicago, at a gathering of local alumni of the Center for Ad-
vanced Study in the Behavioral Sciences, probably in the spring of 1967 or
1968. 1 was fresh from a belated reading of his great Personal Knowledge
(1958), and in that milling social event we somehow got time for a sustained
conversation. During my Fulbright year at Oxford, 1968-9, we lived within
a few blocks of the Polanyis and saw them regularly. Thereafter, during his
almost annual Spring Quarters at the University of Chicago, we got together
a time or two (during all of these years I was at Northwestern University,
some 12 miles away).

Although he would not fully approve the company, I cite him most fre-
quently (along with Popper, Quine, Hanson, Toulmin, Kuhn, and Feyera-
bend) as convincingly demonstrating that scientific theories are radically
underjustified by the evidence, and thus involve discretionary choices. As he
would put it, a scientist’s belief in a theory requires a leap of faith, akin to
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that of a religious believer. But, especially in contrast to Kuhn and Feyera-
bend, this demonstration of the knower’s predicament had no nihilistic over-
tones. He believed in science’s progress, and believed that a scientist’s moral
duty was to choose theories that one believed were real (Polanyi, 1967), and
by acting on that belief, to test the theories’ credibility. In addition to being
a pioneering contribution to philosophy of science, Personal Knowledge (Po-
lanyi, 1958) is a great book in the psychology of scientific knowing, a founding
document for a field that has yet to mature. So it is also for a sociology of
scientific validity.

What he app d most in my app of him was my use of several
of his other themes. Most important, probably, was my defense of his great
antireductionist essay, “Life’s Irreductible Structure,” in my “Downward
Causation” (Campbell 1974a). Thls shared emergentism overlay our only

: my advocacy of Neo-Darwinism ev-
olutionary theory along with blind variation and selective retention as the
only paradigm for increasing fit and order, to say nothing of creative thought
(Campbell, 1960), versus his deep-seated conviction that such puny, tedious,
and precarious processes were utterly inadequate to explaining the marvels
of life and the intellectual achievements of science.

A great intellectual and scientist, with participation in no other communities
of our complex society (e.g., no organized religious, political, or recreational
group berships), he was able to on the tragic role
that i secular il ism and the scientific world view may
have played in recent history. His “Why Did We Destroy Europe?” (1970)
is the essay I cite in this regard, in works such as my presidential address to
the American Psychological Association (1975), which scolded my fellow
psychologists antitraditionalism and skin-surface hedonism.

While his neighbor in Oxford, I visited Prague in October 1968, two monlhs
after the August crushing of the Dubéek . This led to di
on his “The Lessons of the Hungarian Rcvolution' (ch. 2 in Polanyi, 1969),
and to the great role of the motive of honesty in politics, a revolutionary
commitment coming from the desire to be able to affirm publicly what one
believes and to be free from obligations to endorse publicly statements one
disbelieves (see Campbell, 1988, ch. 11, on “The Experimenting Society™).

In addition to the individual psychology of scientific belicf, we in the present
book are also interested in the social psychology and sociology of science.
Most important for this is chapter 7, on *‘Conviviality™ of Personal Knowl-
edge, plus his essays on “A Society of Explorers™ (Polanyi, 1966), “The
Potential Theory of Absorption,” “The Growth of Science in Society,” and
“The Republic of Science™ (all three in Polanyi, 1969). These are contribu-
tions to the sociology of science that are epistemologically relevant in that
they provide an explanation of how science (with its overwhelming depend-
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ence upon interpersonal trust) could nonetheless produce belief-change in
the direction of increased validity.

logical epis I

Other phil hers as psych

For me, two papers, in press at the same time, founded modern naturalistic
epistemology. These were Quine (1969) and Shimony (1970; see also Shi-
mony, 1971; Shimony & Nails, 1987). Naturalistic epistemologies are probably
always psychological (even when they are not evolutionary). Shimony (1970,
p- 83, and note 7, p. 162) lists among his predecessors Harris (1965), Hirst
(1959), Mandelbaum (1964), and Dewey (1929), among others. In my course
on “Knowledge Processes,” taught at Northwestern University almost every
year from 1951 to 1979, I used Hirst and Mandelbaum at least once, and
endorsed their relevance and importance. Harris was a colleague and dis-
cussion partner. (If I have not ever cited these scholars, the reason is that
they made no use of the evolutionary perspective.) I would add Hanson (1958,
1969) and Pasch (1958) to that list. For that course, I duplicated excerpts
from a historian of theory of science, A. D. Ritchie (1958, pp. 5-8, 53-57,
115-116, 209-219), giving them the title “Conceptual Errors in Epistemology
g from an Overdep upon Vision.” They are worth anthol-
ogizing. My Northwestern colleague, Professor E. L. Clark, translated for
me Paul Souriau’s (1881) Theory of Invention, and I still have lots of copies.
Paul’s son, Ettiene Souriau (personal conversation), was of the opinion that
this work had influenced Poincaré’s (1913) famous essay on mathematical
creativity. (They both use the metaphor of the hooked atoms of Epicurus.)
C. U. M. Smith (1986, 1987) makes it clear that Nietzsche belongs in this
list, wuh a umquely dlfferent and important perspective on evolutionary psy-
hological and - Bloor (1983) argues that Wittgen-
stein was a ic epi logist, of a logical sort insofar as language
is involved. I have grossly under the French li m all pans
of this chapter, particularly phi with a psychological
Ullmo (1958) a modern philospher who makes some use of Piaget, leads one
to Br g and Bachelard, as well as to . Serge ici must
have written in our area, or at any rate would be a good guide to the French
language history of ideas.

Psychologists as epistemologists: the deceased and aged

James and Baldwin
We are, of course, centrally interested in those who, like us, have combined
psychology of science with a p i identity as psychologists. William
James was one. His vigorous naturalistic epistemology was done while he was
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temology of 1950 still deserve translation, however much he may have wanted
to revise them. They compare histories of specific sciences and mathematics
with developmental stages in children. Note the special issue of the Revue
Internationale de Philosophie (1982, 36, double issue, nos. 142 and 143) de-
voted to his epistemology. As an entree into this large literature, Flavell’s
(1963) chapters still scem best to me. Furth’s (1969) title is misleading, as he
instead presents the views of Lorenz. Piaget has commented on Lorenz (Pi-
aget, 1971). See also Russell (1978), Mischel (1971), and Kitchener (1986) —
the latter two, philosophers.

Others, briefly

Let me rush through scattered “others” whom we should attend to. Wolfgang
Koehler’s (1938) The Place of Value in a World of Facts is really epistemology,
in spite of its title; it is a great book that deserves our reprinting. Koehler
distinguished his phenomenology from that of Husserl. Merleau-Ponty (1962,
1963) is correct in asserting that Koehler adheres to the physicalist world
view. Merleau-Ponty himself deserves our attention. I provide a biased entry
into his work (Campbell, 1969b). Michotte (1946/1963) argued that his re-
search on the perception of causality supports the views of the philosopher
Maine de Biran rather than those of David Hume. Donald Hebb (1980) had
these interests. Roger Sperry’s split brain research has stimulated much phil-
osophical discussion, and he has been a psychoneuroepistemologist for a long
time (e.g., Sperry, 1952, 1983).

Do not be misled by Laurence Smith’s (1986) title, as he covers not only

i s impact on p 2y but also the ibutions of p i
to the theory of science. Smith’s Chapter 5 is on “Tolman’s Psychology of
Science™ (see also Campbell, 1979); Chapter 8 is on “Hull’s Psychology of
Science™ (he misses Ammons, 1962); and Chapter 9 is on “B. F. Skinner’s
Psychology of Science™ (to this, add Johnston & Pennypacker, 1980, ch. 20).
Smith also augments Hammond’s (1966) entry to Egon Brunswik. I took
Brunswik’s course on Perception in 1938, and in 1940, I served as his teaching
assistant for one semester in Experimental Psychology, which was full of
perceptual demonstrations. Because my own epistemology is based on Bruns-
wik’s theory of perception rather than on his logical positivism or his later
“psychology without the organism,” with knowing as “achievement coeffi-
cients,” I suspect that we should translate his Wahrnehmung und Gegenstands-
welt [Perception and the Object World] (Brunswik, 1934).

You are not apt to miss Jerome Bruner’s contrib ns, but just in case,
do read Bruner (1962, 1973). Nor are you apt to miss Maslow’s The Psychology
of Science (1966/1969). But when we reprint it, we must be sure to add the
omitted Maslow (1948), comparing the scientist’s knowing with that of the




36 D. T. CAMPBELL

gardner (1986) cite further replications, and illustrate the principle in a
history of the “sleeper effect.” From their title, “Under What Conditions
Docs Thcory Obstruct Research Progress?” it is clear that they are doing

ically relevant p: gy of science. In my 1958 article, I used
Gestalt pnnclples of p: ion to el the ical concept of
“‘entity.” My 1956 and 196() articles are fundamental to my evolutionary
epistemology (e.g., Campbell, 1974b). Campbell (1960) has been included
in a philosophers’ anthology on that topic (Radnitzky & Bartley, 1987),
and both articles (1956 and 1960) will be included in my own collection di-
rected to philosophers (Campbell, in press). Another unpublished classic
was my (1959b) “Systematic Errors To Be Expected of the Social Scientist
on the Basis of a General Psychology of Cognitive Bias.” It was, however,
heavily derivative of my 1959c article, including the interpretation of Fran-
cis Bacon’s “idols” as psychology and sociology of science. In my 1961
contributed chapter, I apply such a psychology to anthropological science.
I designated my 1964 paper as “applied epistemology.” There are other
miscellaneous asides that I can point out as illustrating a general preoccu-
pation with an epi: logically relevant psych and sociol of sci-
ence (1963, pp. 97-98; 1969a, pp. 365-367; Campbell & Stanley, 1963, pp.
4-6; Cook & Campbell, 1979, pp. 28-30).

Most clearly belonging to our new field is my 1959a article, “Melhodological
Suggestions from a Comparative P of K Pr * This
was mtcd (n]bcn only in pdwng, in the lasl paragraph) in Quine’s (1969)
ized,” making me a charter member of
that movement. Quine seems, in that essay, to say that all that philosophical
epistemologists can do frum now on |s psychology, without specifying how
that p: gy could be In spect, I can claim to have
avolded this error by taking a “hypothetically normative” stance, shown by
the “methodological recommendations™ referred to in the title. That is, if the
world and the human knower were to be as we contingently believe them to
be, and if one wanted to know, then these are the strategies that one should
(contingently) follow. I believe that Quine later makes explicit that he shares
this orientation (Quine, 1974, and i clearly for hil
1975). Focused on Quine and language learning is my obscure but important
paper published in 1973. My “Pattern Matching as an Essential in Distal
Knowing” (1966) is also pure psychologlcdl epistemology. My (1969b, 1979,
and 1987b) icati are organiza al social p gy of science. In
Brewer and Collins (1981), there are frequent cxlanons by the editors and
other contributors to my unpublished William James Lectures given at Har-
vard in 1977, and entitled “Descriptive Epistemology: Psychological, Socio-
logical, and Evolutionary.” These are now published (Campbell, 1979, 1987a,
1988, ch. 17).
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Psychologists as epistemologists: current participants

It may be that one reason we are not yet institutionalized is that our field is
S0 exuemcly large and active and, at the same time, so lacking in a paradigm
or . My additions here to other bibliographic efforts are
on this point of no help. Fisch (1977) may provide the most extensive review.
Of his 300 or so references, half might be rejected as purely sociology of
science, but this still leaves 150 or so. These show little overlap with my
references here, although they do contain Polanyi. He misses Boring, James,
Baldwin, and Piaget. (He also misses me, quite understandably.) His bibli-
ography is strong on scientific creativity and the personality of scientists.
Although he is our best route of entry to European contributors, most of his
citations are from American sources. Note in particular that he lists 33 articles
from a long series edited by R. B. Ammons and C. H. Ammons on “Psy-
chology of the Scientist,” in Perceptual and Motor Skills, beginning in 1962.

Joseph Royce has a long investment in establishing our field. His (Royce,
Coward, Egan, Kessel, & Moss, 1978) review of the literature on ““Psycho-
logical Epistemology,” lists some 300 items. Again, I would find about half
directly related to our agenda. The other half deal with research on percep-
tion, thought processes, language, and artificial intelligence, all made cogent
through his 13 epistemological issues upon which psychological research is
relevant. The Royce and Rozeboom (1972) conference volume on the Psy-
chology of Knowing is a neglected classic. I am particularly intrigued by
Wolfgang Metzger's contribution. For Gibson’s perspective, the discussion
exchanges are enlightening. Contributions by Moroz, Gyr, Hammond,
Grover, Wilson, Plaus, Weckowicz, and Pribram are also worthy of attention
(on Pribram, see also 1965).

Barry Singer’s (1972) brief call for a psychology of science is right on target.
Without my help, you might have missed Sonja Grover’s (1981) book, Toward
a Psychology of the Scientist. To judge from her citations, she is most de-
pendent upon Polanyi, Kuhn, this volume’s Mahoney, Medawar, Neisser
(whom I should have done a paragraph on), Nisbett, and Zimbardo. She
shares the anger of the younger sociologists of science at the pretentions of
certainty for science, but does not cite them. In spite of the title, Biggins
(1984) is disappointing, but adds Hudson (1966, 1970) to our list. James
Russell’s (1984) new book is a survey of psychological epistemology with
current philosophers considered, such as Davidson and Quine.

In haste, let me call your am:nuon to some others. Robert Rosenthal (e.g.,
1976) may be our most p: i relevant psychologist of
science. See also Adair (1973)‘ Faust (1984), Perry (1966), and thosc collected
by Jackson and Rushton (1987). Mitroff (1974) and Gregory (1981) are both
very important. Herbert Simon’s (1977) psychology of scientific discovery has
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now been i in that replicate historical ad-
vances in science (Langley, Simon, Bradshaw, and Zytkow, 1986). Macna-
mara (1982, 1986) revises Quine and is otherwise epistemologically relevant
in his studies of children learning word meanings. Premack (1986) borrows
Quine’s famous word as a title in an astute descriptive epistemology. Rock
(1983) integrates logic and perception. Jaynes (1977) not only argues the
historical relativity of self-conscious knowing, but also persuades me on the
ubiquitous role of spatial metaphor in all thought. Humphrey (1984), building
upon his research in “blindsight” in monkeys and humans, distinguishes be-
tween p ponding and ious experience, in a man-
ner that should rcvnsc much epns(emology

Let me conclude by recommending that you all join two organizations. The
first, the Society for Philosophy and Psychology, is about ten or so years old.
This organization is dominated by vigorous young philosophers, with us psy-
chologists poorly represented so far. But these philosophers are paying at-
tention to psychological research, particularly in the areas of cognition,
perception, central nervous system gy, and artificial i i (The
current secretary treasurer is Prof. Patricia Kitcher, Philosophy, University
of California, San Diego. Dues are $15.00 per year.) The main product is an
annual meeting cach May or June. If they have a central journal, it is The
Behavioral and Brain Sciences (Cambridge University Press), although, if it
is still going, Cognition and Brain Science is equally relevant. (The many
publications of Bradford Books of MIT Press are also highly relevant.) Zynon
Pylyshn, Richard Nisbett, Lee Ross, Amos Tversky, and the late Hillel Ein-
horn are perhaps the psychologists who have most regularly participated in
the Society for Philosophy and Psychology. They are also among the psy-
chologists most cited by these philosophers. Cherniak (1986) also cites Rosch.
Sperry, Shepard, and Kosslyn also rank high in citations. Nisbett and Ross
are the only psychologists (other than myself) who have a chapter in Hilary
Kornblith’s (1985) Naturalizing Epistemology. Nisbett (Holland, Holyoak,
Nisbett, & Thagard, 1986) is also coauthor with a philosopher and computer
scientist of a book on i i The other psych getting repeated
citations in Kornblith are Abelson, Fischoff, Gibson, Johnson-Laird, Kahne-
man, George Miller, Neisser, Piaget, Rosch, Schank, Tolman, Tversky, Uhr,
and Wason.

If you are making psychology of science a major specialty, you should also
join the Social Psychology Subgroup of the Society for the Social Studies of
Science. Their Newsletter is edited and published by their permanent secre-
tary, Ron Westrum, Department of Interdisciplinary Technology, Eastern
Michi; Uni ity, Ypsilanti, Michi 48197, U.S.A. Subgroup dues are
$5.00, and do not require Society for the Social Studies of Science member-
ship. (Make checks payable to Ron Westrum.) However, that society and its
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new journal (Science & Technology Studies) are also recommended. Send
$30.00 to Academic Services, Inc. (A ion: Paul Henderson), 1040 Turn-
pike Street, Canton, MA 02021.
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(1984) on modern physicists. Sociologists of science are now frequently
conducting observational studies of scientists in actual laboratories (Knorr-
Cetina, 1981; Knorr-Cetina & Mulkay, 1983; Latour & Woolgar, 1986). And
despite their rather negative reception within the halls of metascience, psy-
chologists have also acknowledged important contributions from the philos-
ophy, history, and sociology of science to a broader understanding of their
own discipline (Bevan, 1982; Gergen, 1985; Gholson & Barker, 1985; Krasner
& Houts, 1984; Manicas & Secord, 1983; Scarr, 1985). This growing recog-
nition of the importance of science studies among psycholuglsls indicates that
psychologists are ding their self-und as ists and in the
process are participating in the i isciplinary field of i

Yet, with a few exceptions (Faust, 1984; Grover, 1981; Mahoney, 1976,
1979; Mitroff, 1974; Tweney, Doherty, & Mynatt, 1981), what is striking
about these among p: ists is that their participation in
metascience is unidirectional, describing the importance of metascience for
psychology but not vice versa. Systematic efforts to relate concepts and find-
ings from psychology to y i are sparse. Notwithstand-
ing that lhe term "psychology of science™ has appeared in several publications
over the past half-century (Mas]ow 1966; Roe, 1961; Singer, 1971; Stevens
1939), and that y have published studies of sci
(for rcvlews, see Eiduson & Beckman 1973 Fisch, 1977), we still lack even
a position of the of psychology of science to
phllosuphy. mslory and sociology of science — thc three established core

of The of science is the fourth core dis-

cipline and needs to be developed in this interdisciplinary context.

To facilitate that dcvelopmenl this chapter reviews a number of previous

offered as obj; top logy of science. The aim is to place

psychology of science at a level of i iti and p
comparable to that now mutually recognized among the other disciplines of
metascience. Specifically, I offer some counterclaims to philosophers, histo-
rians, and sociologists of science who, because of their often explicit distaste
for psychological inquiry, claim that psychological science has little to offer
either conceptually or empirically for addressing major questions of meta-
science. Agdms( those posmon: I maintain that the development of concepts
and in ginning with phi of science at the
turn of this century and inating in ary history and socit
of science, now points to an important role for the psychology of science. In
the material that follows, I will trace developments in philosophy, history,
and sociology of science up to the point at which explicit questions pertinent
to the psychology of science can be formulated. For each of the disciplines I
will then articulate some of the relevant questions, briefly point to existing
psychological literature that either has addressed or could address these ques-
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recognized that metascience might make some practical contributions to par-
ticular sciences and to policy makers concerned with funding scientific research
from limited resources, Radnitzky nevertheless devoted his two volumes al-
most entirely to a review and discussion of various philosophies of science.
Though he ized the potential ibutions of the history and sociology
of science to his project, except for passing reference to the appropriation of
psychoanalytic concepts among some European philosophers of science, Rad-
nitzky saw no signi role for psychology in porary
metascience.

Radnitzky’s (1968) formulation of metascience without explicit reference
to psychology of science is fairly typical (though, see Ziman, 1984, for one
recent exception). Similar benign neglect of psychological contributions to
the science studies has also characterized previous philosophical, historical,
and sociological works (e.g., Campbell, 1921; Gaston, 1978; Sarton, 1927-
48). Others, however, have either surreptitiously ridiculed or explicitly dis-
missed the psychology of science as an undesirable flirtation with subjectivism,
irrationality, and relativism — those legendary foes of the Western philo-
sophical tradition. If the psychology of science is to make a major contribution
to metascience alongside the three other core disciplines, then such intellectual

dilections must be and ded

Thc problem then is to clarify some of the reasons why the psychology of
science has yet to play any major role within metascience and to show that
those reasons are no longer plausible ones for excluding it. Through analyzing
some biases of the recent past, we can also trace the development of questions
and concepts in contemporary metascience to the present point. I will argue
that if some important questions of contemporary science studies are to be
answered, a positive theoretical and empirical program for the psychology of
science must be developed. The framework for this analysis is historical and
hermeneutical (Gadamer, 1974), and what I intend to do is forward a kind
of preliminary “gencology” (Foucault, 1977) as well as a future agenda for
the psychology of science. The task is to describe the psychology of science
in the context of intellectual problems arising from previous philosophy, hi:
tory, and sociology of sclence The problem can be posed in the following
way: What are the of porary i that the p
of science may fruitfully address?

‘What follows, then, is not a formal argument as to the logical necessity for
psychology of science, but rather a selective description of how the various
science studies have arrived at questions that may have psychological in ad-
dition to other types of answers. Although it may be possible to construct
arguments of the former kind, what is striking about recent developments in
metascience is that the very possibility of establishing logical necessity and
other similar appeals to a solid, authoritative foundation for “objective truth”

8!
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is regularly doublcd(Hes%c 1980; Hubner, 1983). ln this regard .my attempt
to construe ing to some ion is un-
dermined, and what remains is a collection of different disciplines collectively
known as science studies. In many respects, this erosion of foundationalist
arguments within contemporary metascience marks the occasion for intro-
ducing the psychology of science as the fourth core discipline of science
studies. Put another way, once we students of science learn to live with our
““Cartesian anxiety” about not having indubitable foundations (Bernstein,
1983), then psychology of science is an obvious next development in science
studies.

Psychology of science in past metascience

The i impetus for ience is the appea of
philosophy of science in the West, speuﬁmlly the diverse approaches collected
under the label of logical positivism. Whereas a thorough appraisal of the
logical positivist movement is beyond the scope of this chapter, and is available
from other sources (e.g., Ayer, 1959; Brown, 1977; Kockelmans, 1968; Kraft,
1953; Reichenbach, 1951; Suppe, 1974), a selective review is needed because
logncal positivism is the intellectual ground from which the concepts and

of ience have ped as alternative postpositivist philo-
sophies of science have emerged. In turn, these postpositivist philosophies of
scnence have prompted a focus on social history within traditional history of
ce (Kuhn, 1986) and inspired much of the recent explosion of research
in sociology of science (Barnes, I982) Tl h:smnul dw«.lupmz.m of the
questions and concepts of the of metasci provides
the context in which the psychology of science has been both eschewed and
promised.

Positivist philosophy of science

Although the Vienna Circle of Schlick and the Berlin school of Reichenbach
were rife with their own internal controversies and subtle debates, as the
chief proponents of logical positivism they zealously pursued a common goal:
to rid philosophy of the excesses of metaphysical idealism by clarifying phil-
osophical language. This philosophical project called for strict logical and
empirical criteria for assigning meaning to terms and truth value to propo-
sitions. The logical criteria were those of deductive logic as supplied in the
Principia Mathematica (Whitehead & Russell, 1913); the empirical criteria
were those assumed, on a particular misreading of Wittgenstein's (1921/1961)
Tractatus, to be established in the natural sciences. (Toulmin [1969] describes
how the members of the Vienna Circle mistook Wittgenstein’s quite imprecise
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claims about “atomic facts™ as lmplymg (hal science comamcd a Idngudge of

facts ind dent from th and p

By adopting these criteria, the positivists sought to
to science, a goal that requnred articulation of what science is as well as how
science achieves k . The two ions of

were originally raised by lhc logical positivists in the comexl of the|r program
for reforming philosophy.

The problem situation of the logical positivists was how to set
straight by making philosophy conform to the propositional calculus of de-
ductive logic and the meaning criteria of naive empiricist epistemology. The
vehicle for accomplishing this was a pective analysis of
in the physical sciences. In order to correct philosophy and set it on “The
sure path of science,” the positivist movement concluded that it was necessary
to justify scientific practice philosophically. Their justification of science con-
sisted of retrospectively demonstrating that scientific theories had undergone
conceptual changes that were structurally consistent with the prescriptions of
deductive logic, prescriptions that if followed promised to lead to incontro-
vertible “truth.” In simple syllogistic form, the project could be stated as
follows: The operation of logic on “facts™ leads to truth; science contains
“factual " and to logic; science leads to truth.
This project of logically reconstructing the history of science was initially
conceived as a proximal goal on the way to the distal goal of making philosophy
scientific. Historically speaking, however, that instrumental role for philos-
ophy of science vis-a-vis philosophy was soon abandoned. Instead, the logical
reconstruction of science became a terminal goal and comprised the positivist
answer to the two basic questions of metascience.

To oversimplify for the moment, the logical positivists’ answers to the two
questions of metascience may be summanzed as follows. What is science?
Science is the set of ical and i pr iti devised by phy-
sicists, chemists, and biologists to describe the world and explain its physical
processes. Science differs from nonscience by adhering both to logical truth
as supplied in the propositional calculus and to empirical truth as rendered
by the verification criterion of meaning. To the second question, how does
science achieve knowledge, the answer was: Science achieves knowledge by
making observations of Nature and by applying the rules of deductive logic.

This project of reconstructing science according to scmc cnlcrla of rauon-

ality has i a i theme in some postp of
science and to a lesser extent in subsequent hlsiory and soclology of science.
, when objections to a psychology of science have been raised, they

have generally been based on the proposition that a rational reconstruction
does not depend on a psychological account of scientific development. Thus,
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itis important to examine in some detail the project of rational reconstruction
as launched by the positivists.

The positivist dismissal of psychology of science was tied to two major
presuppositions required for their logical reconstruction: (1) acceptance of
the authority of the Principia logic, and (2) endorsement of a naive empiricist
epistemology of objectivism. Attempts to base the authority of deductive
logic on “natural™ habits of mind or psychological processes were rejected
as “psychologism,” an epithet borrowed from Husserl. Husserl (1911) had
maintained that in order for the truths of logic and mathematics to command
the high philosophical status of clear and certain truth (also transhistorical
and universal), it was necessary that these truths be objectively true. By
definition, objective truth meant truth independent of subjective experience.
Consequently, any attempt to base the truths of logic and mathematics on a
study of cognitive contents and/or processes undermined their privileged sta-
tus and authority (Murphy, 1986; Notturno, 1985). Because psychology was
identified with subjective experience, it was divorced from the pursuit of
“objective truth.”

Epistemologically speaking, the positivist program assumed that the rela-
tionship between human perception and the world was virtually uncompli-
cated, with “basic facts™ being “given” in *‘direct observation.” When taken
literally, this account suggested that distortions of observation due to cognitive
limitations and biases of the observer did not occur. Psychologically speaking,
the scientist or at least the collective ity of scientists was i
as a perfect information processing device capable of isomorphic inputs and
outputs. Moreover, the claim was made that the language of science could
be neatly bil into distinct and nonov ing sets: (1) basic
about the world or the language of direct observation (e.g., blue, hard, hot)
and (2) theoretical terms (e.g., wavelength, density, kinetic energy) which,
when introduced, had to be linked to observation terms via various explicit

p rules (i.e., i ition)

Under these assumptions the project of logical reconstruction consisted of
demonstrating how new scientific knowledge was achieved through the ac-
cumulation of more extensive and accurate observations coupled with rigorous
application of deductive logic. Scientific theories were reconstructed as if they
were axiomatic systems like the postulates of pure geometry, their only dif-
ference being that they also had empirical content. The history of science was
reconstructed as if it followed the rules of logic, where once the postulates
are known, logic can be applied to arrive at new theorems. So Nagel (1960),
for example, argued that Newton was a logical advance over Galileo because
in retrospect an abstracted version of Galileo’s theory concerning falling ob-
jects could be deduced as a special case of Newton’s theory of universal
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reinstated a kind of idealism in the logical reconstruction of science with-
out scientists.

But not only was the psychology of science problematic because evidence
from psychological studies of scientists was deemed irrelevant to the task of
justification via logic. Much of psychology itself was also judged by Carnap
(1932/1959) and others (Bergmann, 1940; Feigl, 1945; Neurath 1931/1959) to
be defective and in need of the purification that logical positivism offered.
To complicate matters further, the positivist prescriptions for doing philosophy
were widely taken as prescriptions for doing science. Philosophy of science
became philosophy for science. This was nowhere more evident than in the
often tacit but nevertheless dogmatic adoption of major tenets of positivist
philosophy of empirically oriented sociologists (for reviews, see Bryant, 1985;
Giddens, 1978) and psychologists (for reviews, see Koch, 1959-63; Toulmin
& Leary, 1985; for a case study, see Morawski, 1986), who apparently over-
looked the antidogmatic stance of most members of the Vienna Circle (Ayer,
1984). In this way, psychology of science became reflexively impossible be-
cause, on the one hand, psychology needed a philosophy of science to boot-
strap itself into a scientific discipline (Hollinger, 1980, 1984), but on the other
hand, the philosophy of science that was widely adopted as a guiding meth-
odology had ruled on a priori grounds that psychology had no contribution
to make toward answering the important questions of metascience. (Smith’s
[1986] recent study of leading behaviorists in the 1930s and 1940s raises doubts
about the direct connection between their views and those of the logical
positivists, but he also notes that by the 1950s logical empiricism was widely
accepted as the standard account of science among psychologists in general).

This intellectual gerrymander on the psychology of science was also fostered
through wide acceptance of a difference between what Reichenbach (1938)
had termed “the context of discovery” and “the context of justification” in
science studies. According to this distinction, the primary concern of philos-
ophy of science was the context of justification where one could show via a
reconstruction of the history of theory change and development that scientists’
products (i.e., their theories) changed and developed in a pattern conslslem
with logical ing. For this logical g was i
and he took great pains to show, for example, that it was po;sﬂ)le to |el| a
story according to which Einstein could have arrived at relativity theory via
a chain of inductive inferences that started with Newtonian physics. In this
way the logic of discovery and the logic of justification were made symmetrical,
demonstrating that science is a rational and progressive enterprise steadily
marching toward “truth” (Curd, 1980; Nickles, 1980a). In effect, Reichenbach
(1938) argued that philosophy of science need concern itself only with the
context of justification, because new discoveries could always be given a logical
and rational account after the fact.
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wish to imply that these brilliant thinkers whose work led to contcmporary

metascience were simply nar inded or idi P Nor
do I wish to imply that all of the obstacles to the of psychol

of science should be attributed to these philosophers, bccausc with few ex»
ceptions (Smith, 1986) p: their own dis-

cipline according to prescriptions consistent with positivist philosophy for
doing science. In this way, psychologxsls failed to see the relevance of psy-
chology to the q as d under posi
hegemony.

In any case, the plausibility for psychology of science to contribute to
metascience did not become evident until positivist philosophy of science was
challenged by alternative views. Surprisingly, with some notable exceptions
to be discussed below, many of the negative views of psychology that were
first offered by the logical positivists persisted in postpositivist
of science and to a lesser extent in the history and :ociulogy of science which
they inspired.

Postpositivist philosophies of science

Whereas it is reasonable to speak of positivist philosophy of science as if it
were a unified point of view, as Putnam (1962) did in referring to “the Re-
ceived View,” such is not the case with postpositivist philosophies of science.
These philosophies comprise a plurality of viewpoints, having in common only
that they challenge certain and often different core assumptions of the pos-
itivist program. With respect to our project of tracing the development of
psychology of science in the context of metascience developments, two chal-
lenges to the positivist program are important. The first concerns various
disputes about the historical accuracy of using deductive logic as a heuristic
for rational reconstruction and accounts of progress; that is, a challenge to
the positivist answer to how science produces knowledge. The second chal-
lenge concerns the accep of andisa
to the positivist answer to what makcs science unique from an epistemological
standpoint. The former challenge paved the way for alternative sociological
and psychological accounts of theory change and development within the
hmury and socmloby uf science; the latter challenge opened the door for
of knowledge acquisition as a process carried out

by human knowers.

Challenges to logical reconstruction. Although Kuhn’: s (1962) The Structure
of Scientific Revolutions had some i (But-
terfield, 1957; Fleck, 1935/1979; Hanson, 1958; Polanyi, 1958 Toulmin, 1953),
there is little doubt that owing to its widespread positive reception in the
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years following publication, this monograph became a watershed for meta-
science in general and for accounts of theory change and development in
particular. In large measure, postpositivist philosophy of science consists of
interpretations of and reactions to Kuhn’s two basic objections to core as-
sumptions of logical reconstruction. Kuhn (1962) objected to the positivist
reconstruction in both its descriptive and prescriptive forms. Kuhn’s descrip-
tive counterclaim can be summarized as follows: Major theory changes in
science have not conformed to the requirements of logic but instead reflect

changes of a sociological and psychological nature regarding the guiding as-

i beliefs) of ities of scholars. His objection
to the prescriptive form of logical reconstruction was: Progress in science
cannot be ished of some objective, universal standard.

Instead, theory change and theory development are a function of the changing
and evolving social consensus of scientific communities that are guided by
sets of values applied in differing degrees and combinations at different pe-
riods. As to the uniqueness of science, Kuhn (1962) answered that unlike
other cultural practices the sciences are able to sustain relative stability of
methods and procedures by adhering to a common set of assumptions and
practices over long periods of time. This is the conservative feature of science
that Kuhn labeled “normal science.” But he also identified periods when
these common beliefs and practices were replaced by others, and these he
labeled “‘revolutionary science.” Thus, to the second question about how
science achieves knowledge, Kuhn (1962) offered the answer that knowledge
was achieved by consensus of the scientific community, that theory change
and theory were fund lly social and psychological pro-
cesses, and that the matter of truth could not be decided independent of the
particular historically situated community which laid claim to it.

Both of Kuhn's (1962) objections and subsequent reactions to them have
influenced thinking about psychology of science in postpositivist philosophy
of science. Whereas Kuhn was generally receptive to the use of psychological
concepts in studying science, his critics often resurrected the old positivist
arguments against psychology of science.

Unlike the advocates of logical reconstruction, Kuhn (1962) drew upon
psychological research (speclﬁca]ly the work of Piaget, the Gestalt psychol-
ogists, and studies of on ion) to find concepts
that might account for the logical discontinuities he perceived in the history
of physical sciences. In describing the impact on his early work of a year spent
among distinguished social scientists at the Center for Advanced Studies in
the Behavioral Sciences, he noted the following:

Particularly, I was struck by the number and extent of overt disagreements between
social scientists about the nature of legitimate scientific problems and methods. Both
history and acquaintance made me doubt that practitioners of the natural sciences
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