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astronomical motion contradicted Galileo's earth-in-motion theory when first 
proposed; an example is the fact that objects dropped from a height fall directly 
to a spot below, and not to a spot behind, as "would surely happen" if the earth 
had moved during the fall (Feyerabend, 1988). Under the theoretical epistemol­
ogy, new ideas that have not had a chance to devise their own methods of support 
must be protected against the premature dismissal that falsificationism seems to 

demand. 

Verificationism Under the Two Epistemologies 

Under the empirical epistemology, tests of theory(E) cannot be aimed at verifica­
tion or demonstrations of how it fits particular empirical situations or explains 
particular experimental findings, and theories(E) should be accepted until con­
tradicted by empirical data (Popper, 1959). 

In contrast, verificationism is acceptable as one of many strategies within the 
theoretical epistemology, and theoretical development often proceeds a long way 
by examining how a theory(T) works in a variety of particular instances. More­
over, the theoretical epistemology rejects the idea that theoriesfT) should be 
accepted umil they have been falsified. Creation of new and alternative theories 
is often necessary in order to discover, seek, or bring to light new data that would 
falsify or delimit an established theory. As Feyerabend (1988) pointed out, 
Brownian motion was only discovered after a new theory (the kinetic theory of 
gasses) was proposed as an alternative to aspects of the second law of phenome­
nological thennodynamics, and would never have been discovered by pursuing 

direct tests of the original law. 

Hypothetical and Naturalistic Observations
 
Under Two Epistemologies
 

The goal of the empirical epistemology is to provide the best possible observa­
tions under the best possible conditions, that is, controlled experiments rather 
than naturalistic observations (Roediger, 1991). Hypothetical or Gedanken rather 
than actual observations are seen as andecdotal at best, not to be taken seriously, 
and in general anathema to the empirical epistemology. An example Gedanken 
observation is the following description from Hinde (1966) of a hypothetical 
male chaffinch as it wakes jrom its roosting place: 

It may sing for • while, patrolling its teritory intermittently between bouts of 
singing. During thisperiod it is likely to attack or threaten any other male it sees. II 
may then ny downfrom the tree and feedon the ground for a while: often it feeds in 
dose proximity to ocher males, whom it tolerates at a distance of a few feel. After a 
period of feeding, it is likely to ny up inIo • bush to preen and then return to 
singing. 
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Under the theoretical epistemology, naturalistic observations are highly val­
ued because the goal of the theoretical epistemology is to integrate all knowl­
edge, independent of its origins, procedures or means of acquisition. Moreover, 
the theoretical epistemology not only seriously entertains naturalistic Gedanken 
observations such as those mentioned earlier but considers them central to its 
enterprise. The power of Gedanken observations lies in their apparent generality, 
typicality, and simplicity: Hinde's Gedanken observations assume that these 
hypothetical phenomena are so powerful as to characterize the behavior of any 
individual of any species (including our own) at any time, and so commonplace 
that they could be observed by a child under natural conditions, as well as under 
controlled conditions if anyone cared to carry out the experiments and to rule out 
the potential experimental artifacts. Any theory that contradicts such simple, 
typical, and readily made observations is open to unlimited empirical contradic­
tion under the theoretical epistemology, and requires revision. 

Circularity Under the Two Epistemologies 

To call a theoretical concept circular is equivalent to calling it untestable, and 
constitutes a devastating criticism under the empirical epistemology. However, 
under the theoretical epistemology, where testing theories(T) against observa­
tions is not such a central concern, circularity is seen as necessary at least 
sometimes, and in general, not devastating. Thus, arguments within the theoreti­
cal epistemology are often circular. A classic example (from Feyerabend, 1988) 
is Galileo's use of circular arguments to promote his "eanh-in-motion theory." To 
support his hypothesis that the moon was a physical body like the earth, Galileo 
invoked telescopic evidence of the mountainous lunar landscape. However, this 
evidence was unacceptable to the Aristotelians who maintained that the telescope 
introduced optical distortions because of the very different "etherial medium" 
through which light had to pass from celestial bodies such as the moon. To 
counter this neo-Aristotelian argument, Galileo invoked a new theory of optics, 
in effect, justifying (unacceptable) empirical results in terms of his theory and 
using these same results to justify his theoretical claims. As Bechtel (1988) 
pointed out, Galileo was only able to establish his new (astro)physics via circular 
arguments, "packaging his alternative view as a whole and insisting on answer­
ing all objections on grounds internal to his new conception" (p. 59). 

Not just the use and evaluation of circularity, but the core concept of cir­
cularity itself differs within the two epistemologies: Statements within the em­
pirical epistemology that take the fonn "X is circular or untestable" can, under 
the theoretical epistemology, be synonymous with three different readings: "X is 
descriptive, X is theoretical, or X cannot promote observations using current 
technology. II By way of example, consider the problem of explaining probabilis­
tic (nondeterministic) sequences in a general theory of serial order in behavior. 
Probabilistic sequences abound in behavior, and the sequential behavior of 
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Hinde's hypothetical chaffinch can be used for purposes of illustration. What 
determined the sequence of activities in Hinde's Gedanken observations? Why 
did the bird first sleep, then wake, then sing and patrol, threatening or attacking 
other males. next fly down to feed, then fly up to a bush to preen. and finally to 

sing again? ' 
The traditional behaviorist account of sequential behavior attributes such se­

quences to changing stimuli in the external environment. but as Chomsky (1959) 
pointed out. this argument is circular if stimuli for. for example. preening, are 
defined in terms of the preening response. as was indeed the case in available 
behaviorist accounts. Now compare this account with MacKay's (1980) account 
of probabilistic sequences. MacKaY proposed that a set of "motivational nodes"
 
determines probabilistic sequences involving sleeping. waking, singing, patrol­

ling. flying. threatening. feeding. and preening in chatfmches. Like all other
 
nodes. one and only one motivational node can become activated at anyone time
 
because nodes become activated under a "most-primed-wins principle": What­

ever' node in a given set receives the most priming will be the one that gets
 
activated and determines the output. What class of action occurs at any given
 
time therefore depends on which motivational node receives greatest priming
 

from both internal and external sources. 
Like the behaviorist account. MacKay's account can be labeled circular within 

the empirical epistemology because he provided no objective procedure for spec­
ifying what motivational node has received most priming in any given case: One 
can currently only loot at what behavior is dominant and infer that the corre­

o sponding motivational node must have been activated so as to control the output. 
Being circular and untestable. theoretical concepts such as motivational nodes 
should not be published in a regular journal under the empirical epistemology. 
And if published. such concepts should be ignored. just as the behaviorist ac­
count of such probabilistic sequences has been ignored following Chomsky. 

TIle theoretical epistemology takes a different view of the circularity in these 
two accounts. Under the theoretical epistemology, the circular nature of the two 
accounts is nota central problem. and the empirical epistemology is applying the 
term circular to two quite different problems. conflating a fundamental distinc­
tion between unlimited empirical contradiction versus untestability under current 
technology. Specifically. vast (unlimited) amounts of already available and readi­
ly observable phenomena directly contradict the behaviorist account, whereas the 
correspondence rules and empirical technology required to test MacKay's ac­
count have not yet been developed. Moreover, these two problems differ in 
seriousness under the theoretical epistemology: As discussed later, the problem 
of technological advance is not beyond remedy. whereas unlimited empirical 

contradiction is.
To illustrate the problem of unlimited empirical contradiction. note how the 

behaviorist account of probabilistic sequences contradicts Hinde's Gedanken 
observations. For example. because stimuli (however defined) for patroling and 
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preening were presumably present throughout the hypothetical episode that 
Hinde reponed, the behaviorist account fails to explain why these activities 
occurred in the order that they did (patrol then preen). Moreover, the stimulus of 
a nearby male (however defined) was clearly present while the bird was search­
ing for food. so why did the chaffinch threaten the male earlier but not then? The 
behaviorist account fails to explain why a hungry male chaffinch continues to 
search for food despite the presence of a stimulus that nonnally elicits territorial 
rather than feeding behavior. 

By way of contrast, what MacKay's account requires is definition of its 
central constructs (motivational nodes, priming and activation) at a neural level. 
The fact that no such definitions for these theoretical concepts have been worked 
out and accepted is a relatively minor shortcoming under the theoretical epis­
temology. And so is the fact that electrodes have never been placed on and 
recordings taken from motivational nodes for preening, but only those for feed­
ing, attacking. sleeping, and waking (see e.g., von Holst & von St. Paul, 1963). 
If acceptable definitions of nodes and priming at a neural level are eventually 
worked out and if motivational nodes underlying preening are eventually lo­
calized in this species, then the theoretical explanation is not circular: It predicts, 
among other things, that whatever motivational node has acquired greatest prim­
ing at any point in time will be the next node to determine behavior. Unlike the 
problem of unlimited empirical contradiction, untestability under current tech­
nology and correspondence rules is unfortunate but not devastating under the 
theoretical epistemology. 

The Evaluation of Facts 
Under the Two Epistemologies 

The two epistemologies differ strikingly on the issue of what constitutes a fact 
and what makes a fact interesting. Under the empirical epistemology, empirical 
hypotheses constitute facts if observed events or relations are sufficiently un­
likely to have occurred by chance, and such facts are considered interesting in 
and of themselves. Under the theoretical epistemology, however, theoriesfT) 
influence how interesting a fact is: Empirical findings become especially interest­
ing when they fail to fit a well-established theory, or when they fit a newly 
proposed theory, and most spectacularly, both. Indeed, observations do not count 
as scientific facts within the theoretical epistemology until a plausible theoretical 
mechanism for explaining them is proposed. For example. science at large re­
fused to consider the sizable body of well-known observations on selective 
breeding as scientific facts until Darwin proposed a plausible theoretical mecha­
nism for explaining these observations. Similarly, observations suggesting the 
occurrence of extrasensory perception currently fall outside the realm of fact in 
the behavioral and brain sciences not necessarily because researchers on psychic 
phenomena have let theory(E) bias their observations, but on the contrary. be­
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cause no plausible theoretical mechanism has been proposed for explaining the 
available data (see MacKay, 1990). Here then is a case where the two epis­
temologies come to the same conclusion but for different reasons, the empirical 
epistemology because theories(E) are connotatively undesirable, and the the­
oretical epistemology because observations independent of theory(T) cannot be 
taken at face value. 

In summary, the empirical and theoretical epistemologies use many of the 
same terms in fundamentally different ways. It is as if the two epistemologies 
employ the same words to speak incommensurable languages that are designed 
for use in fundamentally different intellectual worlds (Kuhn, 1977, pp. xii-xiii). 
And according to Kuhn, the ability to communicate one viewpoint to adherents 
of another, incommensurable viewpoint depends on a process of translation that 
is problematic in general, and impossible without the intervention of "bilinguals" 
who are conversant in both viewpoints. Thus, developing or even just com­
prehending the theoretical epistemology may be particularly difficult in psychol­
ogy because most psychologists are adherents ofthe empirical epistemology, and 
few, if any, are sufficiently conversant in both epistemologies to undertake this 
translation process. 

WHY PREVIOUS SOLUTIONS FAILED:
 
THE VIEW FROM THE THEORETICAL EPISTEMOLOGY
 

Strategies such as divide-and-conquer, experimental paradigms, and the develop­
. ment of miniature theories(E) serve a logical function within the empirical epis­

temology where the primary goal is to make observations. Like the empirical 
epistemology itself, however, these strategies cannot possibly solve problems 
such as narrow, fragmented, and easily ignored or forgotten facts, reduplicative 
rather than cumulative research efforts, and lack of viable theory (see e.g., 
Conway, 1991). In fact, strategies developed within the empirical epistemology 
will augment these problems unless offset by development of a theoretical epis­
temology that aims to integrate available knowledge. For example, Greenwald 
and colleagues (1986) called for result-centered methods, which can likewise be 
predicted to aggravate the problems they are intended to solve if carried out 
within a strictly empirical epistemology (see MacKay, 1988a). 

The Divide-and-Conquer Strategy 

As an approach to theory construction, the strategy of segregating a field of 
inquiry into subdomains represents a direct offshoot of the empirical epistemol­
ogy: The fragmentation of knowledge entailed by the divide-and-conquer strat­
egy hinders discovery of both theories(T) and empirical generalizations (see 
MacKay, 1982), and is anathema to the theoretical epistemology. 

Experimental Paradigms 

The idea of exploring a set of variables in some paradigmatic situation is of 
course foreign to the theoretical epistemology where the goal is to integrate 
knowledge derived from as wide a range of procedures as possible, including 
naturalistic and hypothetical observations. The idea of abandoning a problem 
area once some limited set of factors has been explored is likewise foreign to the 
theoretical epistemology where the goal is general understanding rather than fact 
gathering for the sake of fact gathering. Within the theoretical epistemology, 
theoretical problems are not abandoned until an acceptable solution is found; and 
often not even then, because alternate and especially, more general theories (see 
Feyerabend, 1988) are highly valued within the theoretical epistemology. 

The Failure of Miniature Models 

The "miniature model" approach to theory construction has failed according to 
the theoretical epistemology because general and viable theories cannot in princi­
ple grow out of miniature or paradigm-specific models. Theories(T) are not 
cumulative or generalized descriptions of facts, observations, or empirical laws, 
and cannot be discovered. developed, or evaluated by concatenating descriptions 
of different experimental paradigms. Although theories(T) summarize a wide 
range of empirical generalizations, they do not directly describe events specific 
to particular experimental paradigms or situations. If we restrict ourselves to 
data-specific curve-fitting, our goal of developing a general and viable theory(T) 
of mind will continue to elude us forever. 

A NEW PERSPECTIVE
 
ON METHODOLOGICAL ISSUES
 

Confirmation Bias and Its Remedy 
Under Two Epistemologies 

Historically, the empirical epistemology has been quick to suggest and adopt 
radical methodological solutions to the problem of confinnation bias (see Mac­
Kay, 1988a). Viewed from the theoretical epistemology, however, confinnation 
bias is not susceptible to methodological solution, and recently proposed meth­
odological solutions will introduce further problems that are at least as serious as 
confirmation bias (see MacKay, I988a). 

A more feasible. didactic rather than methodological solution to confinnation 
bias is possible within either epistemology to ensure that future experimenters 
acquire greater confidence in the suitability of their procedures, and do not 
become "ego-involved advocates" of their empirical hypotheses. Experimenters 
should be trained to avoid empirical confinnation bias as automatically as not 
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driving a car through a red light. And as in the case of traffic violations, sophisti­
cated procedures should be developed for detecting and remedying confinnation 
bias, if possible before it becomes expressed in the literature. 

Yet anoIher solution to the confinnation bias problem would be available once 
the behavioral sciences develop a theoretical epistemology that can serve as a 
counterweight to the empirical epistemology: That is, person(s) testing a theo­
ry(T) could be different and presumably less "ego-involved" than person(s) de­
veloping the theory(T). Under this proposal, experimenters should never test 
empirical hypotheses that have been derived from a theory(T) that they them­
selves have developed, a division-of-labor solution that has already been adopted 
in theoretically advanced sciences such as biology. 

Thrning now to the theoretical epistemology, confirmation bias is not as 
serious a problem as is often supposed within the empirical epistemology: Con­
servatism with regard to theory(T) is in fact desirable under the theoretical 
epistemology. Newly discovered empirical phenomena that fail to fit established 
theory(T) do not and should not "discredit" or bring "disapproval" on the theory 
because theorics(T) should not be overthrown lightly, and because falsifying a 
prediction is not a straightforward affair (see Duhem, 1953; Quine, 1960). That 
is, predictions cannot be tested in isolation from the network of (sometimes 
implicit) theoretical assumptions in which they are embedded, and often fail not 
because the theory(T) per se is at fault, but because the situation of test has 
violated some all-other-factors-being-equal assumptions of the theory. (For dra­
matic examples from astronomy and neuropsychology, see Churchland, 1986). 
Novel observations or judgments "from the hurly-burly of the laboratory" 
(Churchland, 1986, p. 264) only become really secure and unimpeachable when 
explained by some theory(T), the unavailability of viable theoretical alternatives 
further adds to the bias against rejecting established theory within the theoretical 
epistemology. Finally, a strong case can be made that developing viable theories 
in psychology would greatly reduce the likelihood of confirmation bias rather 
than increase it. Established theories highlight unpredicted findings as not just 
surprising and difficult to understand given the panem of prior knowledge within 
the theory's presumed domain, but also as challenging, important, and essential 
to pursue and eventually, publish rather than ignore or suppress. 

Irreplicability and Observational Fragility 
Under the Two Epistemologies 

Whereas failures to replicate have been blamed on theories(E) within the empiri­
cal epistemology (see e.g., Greenwald et al., 1986, p. 222), some nonreplica­
tions result from failures to know, understand, or communicate the conditions 
essential to reproducing a result, and under the theoretical epistemology, reflect 
lack of theory(T) for summarizing available knowledge. Faced with the task of 
summarizing a mass of uninlegrated findings and experimental details, investiga­

tors often ignore or downplay the seemingly minor procedural events that can 
completely change the outcome of an experiment and make replication difficult. 
The writers of secondary sources add to this unprincipled selectivity, not because 
they are "ego-involved theory advocates," as Greenwald and colleagues (1986, 
p. 227) maintained, but ironically, because a strictly empirical epistemology has 
hindered development of theory(T) in psychology. As already noted, the fragility . 
of current results may likewise reflect a lack of theory(T), due again to over­
reliance on a strictly empirical epistemology, 

Ecological Validity and Applicability 
Under the Empirical Epistemology 

The desire to address everyday behavior has a long history in psychology, and 
recent expressions of frustration over the inapplicability of current experimental 
knowledge are understandable. The empirical epistemology has blamed theories 
for the relative inapplicability of current psychological facts. For example, 
Greenwald and colleagues (1986, p. 227) maintained that the social reward 
system in psychology has encouraged researchers to become "ego-involved ad­
vocates of theory" and to publish observations that are overgeneralized and 
unreliable, and thus, inapplicable and ecologically obtuse. Within the empirical 
epistemology, this ecological validity problem can only be solved by designing 
experiments that apply directly to real-world problems (see, e.g., Conway, 
1991). 

The theoretical epistemology rejects the assumption that experimental find­
ings can or should apply directly to the real world. Real-world problems that 
require creative solution are never as simple as laboratory situations, which are, 
of necessity, carefully and deliberately contrived. The goal of applied work is to 
think flexibly about a real-world problem, to come up with as many courses of 
action as possible, and to try out the best ones, often in tentative, small-scale 
fashion until an acceptable solution is found. Experimental observations cannot 
directly help in this process. As Neisser (1985) noted, "impoverished laboratory 
environments" cannot in principle directly reflect the complexity of everyday 
life. The very fact that experimental observations originate in rigidly controlled 
and (one hopes) well-understood laboratory situations restricts the applicability 
of experimental observations to unsolved real-world problems. If an experimen­
tal observation applies directly to some real-world problem, the problem has 
already been solved and does not, by definition, require creative solution. 

Ecological Validity and Applicability 
Under the Theoretical Epistemology 

Under the theoretical epistemology, sophisticated applications and characteriza­
lions of everyday phenomena must derive from theories(T) rather than from 
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experimental observations. Tbeoriest'I) are flexible and general, and can thus 
apply across a broad range of everyday situations, unlike experimental observa­
tions, which by definition and design are restricted to a limited range of con­
trolled conditions. However, even theories(T) sometimes lack sufficient flex­
ibility and generality for handling the complexity of real-world problems, so that 
specialized practirioners must often use their experience, intuition, and ingenuity 
when applying theory<n to practical ends. 

The simplicity of theories(T) is also essential to applied work. Theories(T) 
reduce a large number of complex empirical generalizations and their exceptions 
to a small number of conceptually simple hypothetical constructs. For example, 
mental nodes (MacKay, 1987) and the simple ways they interact are easier to 
think about than the many empirical phenomena that they summarize. Such 

. simplicity can help the practitioner come up with sophisticated solutions to 
applied problems. Unintegrated scientific observations, on the other hand, are 
not simple: Empirical factors and the potentially unlimited interactions between 
them are difficult to keep in mind, let alone apply. The theoretical epistemology 
anributes the relative inapplicability of knowledge in psychology primarily to the 
lack of theory(T), and warns that discovering additional facts without developing 
theory<n can bring diminishing practical returns (see MacKay, I988a). 

Lacking theories(T), the behavioral sciences currently lack a scientifically 
based technology. As Gergen (1988) pointed out, most applications in the behav­
ioral sciences derive from overgeneralized empirical hypotheses or assumptions 
such as "individuals are responsible for their actions" or "the environment con­
trols behavior." These hypotheses or assumptions translate directly into general 
recommendations such as "the aberant psychological processes of an individual 
should be treated directly" or "change defective groups such as the educational 
system, family, or society that are responsible for aberant psychological pro­
cesses." Lacking a more sophisticated approach to applications, psychology has 
introduced such vague and conflicting recommendations into manuals for child 
rearing, therapy, courtroom procedures, screening, and hiring (see Gergen, 1988). 

In summary, the ecological validity issue illustrates in miniature a major 
limitation to metatheoretical debates currently ongoing in the behavioral sciences 
(e.g., Bruce, 1985; Massaro, 1989; Neisser, 1985) and related disciplines (e.g., 
Alcock, 1987; Rao & Palmer, 1987): The debates have been entrenched within a 
strictly empirical epistemology (see MacKay, 1988a, 1988b). However, dissatis­
faction with research as it applies to everyday problems is best directed toward 
developing the theoretical epistemology as a supplement to the empirical epis­
temology. 

CONCLUSION 

I have argued that the methodological and theoretical shortcomings outlined in 
the introduction are interrelated: Both stem from exclusive reliance on the em­

pirical epistemology over the past 75 years of psychological research. I have 
argued that developing the theoretical epistemology, as a complement to and 
collaborator with the empirical epistemology, is essential in psychology for solv­
ing problems such as ecological validity, irreplicability, observational fragility. a 
noncumulative knowledge base, and inapplicable and fragmented knowledge. 
What is needed in the end is a balance between the two epistemologies: Virtually 
all major advances in modem physics and chemistry can be traced to collabora­
tive interactions between highly developed empirical and theoretical epis­
temologies in these fields (Robinson, 1984). 

Finally, in addition to providing new insights into methodological problems, 
the theoretical epistemology has suggested a new perspective on some of the 
metatheoretical debates currently ongoing in psychology and related disciplines. 
Moreover, recognizing the fundamental differences in orientation, rules, and 
contributions of these two epistemologies may be necessary for seeing science as 
anything more than a fundamentally irrational enterprise in which anything goes 
(Feyerabend, 1988; Laudan, 1981): As we have seen, things that "go" in one 
epistemology often do not "go" in the other, and vice versa. 
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