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PREFACE

In this thesis I attempt to develop an alternative to the 

logical positivist's image of science, which attempts to exclude 

beliefs from scientific investigations. First I set the problem 

up by describing what the positivists mean by belief and how they 

attempt to exclude bdief through the use of the scientific method.

I begin to develop an alternative by examining the views of three 

philosophers of science: Thomas S. Kuhn, Michael Polanyi, and 

Gerard Radnitzky. Each of them provides an alternative to the 

positivistic conception of science by suggesting that scientific 

research is surrounded by a framework of tacit beliefs. I pre

sent each view in the following way. First I describe the back

ground and context for the framework hypothesis; then I explain 

the framework itself, including discussions on the nature of the 

framework, how it is acquired, its role in visible scientific 

activity, and how switches from one framework to another occur; 

finally I assess each person's insights, including each's rele

vance for my thesis.

The examination of these views sets the stage for my last 

chapter. Here I briefly compare the three thinkers, noting simi

larities and differences. Then I highlight each thinker's 

unique insights. Finally, I present a brief description of what

I believe is a viable alternative to the positivistic image of 

science, based on the work of the three philosophers.



I. POSITIVISM'S IMAGE OF SCIENCE AND BELIEF

A. The Nature of Beliefs

During the twentieth century, philosophy of science has been 

dominated by the philosophical school of logical positivism.^"

This school thinks that all knowledge should be based on empiri

cal evidence and logical rules of inference. Science, a major 

producer of knowledge, is thought to proceed according to a set 

of rules derived from the logical positivist's position— a set 

collectively known as the scientific method. The results pro

duced by the scientific method are thought to have an exclusively 

experiential basis. Any result that includes a non-experiential, 

non-empirical component (besides a logical component) is not 

valid scientific knowledge. Unproven beliefs, in particular, 

should not be part of the knowledge production process and should 

be excluded from any basis of knowledge.

In this thesis I wish to disagree. I wish to state that 

unproven beliefs are an integral part of knowledge and its acqui

sition, and that the use of these beliefs in scientific investi

gation is not an imperfection, but a constitutive part of the 

process. Unproven beliefs, I claim, are necessary for scientific 

investigation and for the production of scientific knowledge.

The term "belief" can, of course, be used in several differ

ent ways, and has different functions in common parlance. "Be



4

lief" is legitimately used in phrases such as "I  believe that all 

elm trees have green leaves," and "I  believe that stars exist even 

when I cannot see them." The term is also used in sentences such 

as "I  believe that the world is ordered," and " I  believe that the 

universe is a closed system." Finally, the term enters such phra

ses such as "I  believe that God exists even when I cannot see Him" 

and "I  believe that Jesus is the son of God.M However, the vari

ous uses of the term "belief" make sentences appear similar that 

should be kept distinct. For example, although the sentences 

about stars and God are grammatically and structurally similar, 

the two "beliefs" are not of the same kind. Neither can we say 

that the beliefs about elm leaves and order are of the same kind. 

Beliefs about God and order are often termed metaphysical beliefs 

since they, in principle, seem to have no evidence to support 

them. Beliefs about stars and trees are often considered rational 

or empirical, since these beliefs seem to have an empirical, ex

periential basis. In all these examples of beliefs, however, the 

term "belief" connotes a conviction of the truthfulness of the 

proposition that follows it.

In the logical positivist literature the term "belief" is

used in several ways. H.H. Price maintains that

a person can only believe reasonably when he has evi
dence for the propositions believed.. . .  Belief admits 
degrees. And if  we are to believe reasonably, the de
gree of our belief must be no greater than our evi
dence justifies. 2

Price links the strength of the conviction of a proposition's
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truthfulness directly and proportionately to the amount of evi

dence available: a conviction can be weak and partial. A belief 

is not a total, overwhelming, certain conviction, but admits de

grees. Thus, for Price, true metaphysical beliefs do not exist, for 

no evidence exists to support even a partial conviction of their 

truthfulness.

Other writers such as Anthony Flew and Karl Popper see be

lief as a total conviction of a proposition's truthfulness, re

gardless of the amount of evidence available. The degrees do not 

lie in conviction, but in the rational nature of that conviction; 

the conviction is always total, but it is not always totally ra

tional. Here rationality "admits degrees." Anthony Flew, thus, 

defines belief as

The epistemic attitude of holding a proposition p 
to be true, where there is some degree of evidence, 
for the truth of p. Clearly related to knowledge, 
belief may be characterized as stronger than mere 
opinion, but weaker than full knowledge.

The rational nature of belief in this definition lies in the evi

dence that supports the conviction concerning the proposition's 

truthfulness. The term "belief" rather than the term "knowledge" 

is used, however, because not all the evidence necessary for cer

tain, indubitable, full knowledge is available, and thus a subjec

tive element is necessary for the conviction of its truthfulness:

i .e . ,  the subjective part of the total conviction is inversely 

proportionate to the amount of evidence available. With Flew's 

definition, the subjective element becomes superfluous when all 

the necessary evidence is available: belief character of the pro-



6

position is replaced by knowledge character. Karl Popper, like

Flew, uses phrases such as the "degree of rational belief" and

4
the "degree of rationality of belief." For Popper, too, the 

belief is rational to the degree that supporting evidence is 

available for it. Both Popper and Flew would characterize be

liefs as subjective convictions concerning a proposition's truth

fulness : this conviction is rational to the degree that it is 

supported by experiential evidence. Thus for them beliefs about 

trees and stars are to some degree rational (since there is some 

empirical evidence to support them) but they would say that be

liefs concerning God and Jesus, since they have no experiential 

evidence to back them, are not at all rational.

At times the term belief is used to describe a purely subjec

tive adherence to a proposition’s truthfulness. A .J. Ayer, for 

example, describes a belief as the firm acceptance of a proposi

tion that has no evidence to support it."* This makes a belief a 

mere particular state of mind, a subjective emotion with no bear

ing on knowledge. Ernest Nagel also views beliefs in this manner: 

"common-sense beliefs are not subjected.. . to systematic scrutiny 

in light of data."*’ For P.W. Bridgeman, a belief is something held 

to be true in spite of contrary evidence. This gives him a nega

tive attitude towards beliefs: "beliefs are a luxury which we can 

do without, and intellectual good form, as symbolized by Occam's 

razor, demands that we should. For me, 'belief' implies a meta

physical background, and metaphysical in the bad sense of the 

word."^ A belief is a superfluous subjective conviction that the
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quest for scientific knowledge can better do without.

Although the usage of the term "belief" differs from one 

positivist to another, the force of the term generally remains 

the same. A belief is a personal conviction in the absence of 

evidence. For Flew and Popper, the absence is one of degree, 

while for Nagel, Bridgeman, and Ayer, it is total absence. All 

would agree, however, that knowledge of a proposition's truthful-
g

ness is more desirable than belief in its truth. Knowledge, 

based totally on evidence, excludes the necessity of a subjective 

component in the conviction of a proposition's truthfulness.

This exclusion makes belief unnecessary when knowledge is avail

able.

Although the positivists' description give "belief" a nega

tive image, it does point to the way I wish to use the term.

When I use the term "belief" I mean metaphysical or ultimate be

liefs, those personal assumptions that do not rely on empirical 

evidence for support but are nevertheless highly resistant to 

doubt. Personal conviction, rather than experiential evidence, 

gives these beliefs their indubitability and certitude. I use 

the terms "metaphysical" and "ultimate" deliberately. By meta

physical I wish to indicate that I do not mean simply the holding 

of statements that are verified and supported by observation, 

experimental data, or other empirical evidence. Thus I do not 

mean beliefs such as " I  believe that elm trees have green leaves" 

or "I  believe that stars exist even when I cannot see them." In-
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stead, more positively, I mean those concepts, ideas, proposi

tions, and assumptions that are beyond the realm of sensory ex

perience, and that thus do not rely on experiential evidence to 

support their truth claim. By "ultimate" I wish to indicate that 

these beliefs are assumptions beyond which there are no other as

sumptions: they are ultimate. In my definition of beliefs I in

clude those beliefs that are based on the ultimate assumptions , 

although, strictly speaking, these cannot be considered ultimate. 

However, in general, I use the term "beliefs" in the sense of 

"ultimate" and "metaphysical" in contrast to the "empirical" 

or "rational" usage. And it is the former meaning that I give to 

beliefs when I maintain that beliefs are constitutive of the pro

cess and results of science.

The range of beliefs included in this category is large. It 

includes beliefs concerning the origin of the universe and its 

governance (cosmogony); beliefs about the world's orderedness and 

the nature of the entities that populate the world (cosmology); 

beliefs about the nature of man and how he can get to know the 

external reality, as well as beliefs about criteria used to judge 

the resultant knowledge (epistemology and anthropology). Thus, 

for example, Descartes' belief that the world contains only matter 

in motion is what I would call an ultimate belief. Einstein's be

lief that God does not play dice with the world is another. A 

third example is Russell's belief that perceptions are self-evi

dent truths. These beliefs are not the result of empirical in
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vestigation, nor are they based on evidence in the empiricistic 

sense. These beliefs come prior to the gathering of evidence and, 

as we will see, are necessary for that activity. These ultimate 

assumptions give meaning and certainty to knowledge gathering, 

including scientific investigating.

B. Scientific Method as an Antidote for Metaphysical Beliefs

Although in this thesis I argue differently, many positivists 

and empiricists think that metaphysical beliefs should be avoided 

in any rational, intellectual activity. Scientific inquiry in 

particular attempts to exclude metaphysical beliefs as much as 

possible. This can clearly and easily be seen in the negative 

image of beliefs that is portrayed to young students of science. 

Most science textbooks portray science as a process of investiga

tion that should deliberately exclude and uproot any unfounded 

and unproven assumptions. In the words of one science textbook, 

"science is the enemy of superstitions. Superstitions are beliefs

9
which have no scientific basis." Science should actively combat

established metaphysical beliefs.

This negative attitude towards beliefs is also found in more

scholarly, academic descriptions of the activity of science.

Nagel describes the function of science as

the emancipation of man's mind from ancient super
stitions in which barbarous practices and oppressive 
fears are often rooted; the undermining of the in
tellectual foundations for the moral and religious 
dogmas . . .  ; and, more generally, the gradual devel
opment of a questioning intellectual temper towards
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the traditional beliefs 

Beliefs need to be actively uprooted; they have no place in 

science. The scientist, to carry out this task, must have an 

unbiased mind: a good scientist "recognizes no a priori princi

ples which determine or limit the possibilities of new experi

e n c e ."^  Beliefs give the mind such a bias.

Scientists are thought to avoid bias and beliefs by employ

ing the scientific method. Descriptions of this method can be 

found in both popular and more scholarly accounts. On the popu

lar level, young students of science are taught that the scienti

fic method is the method used by scientists in their investiga

tions . According to one representative text, the scientific 

method involves the following steps:

1. Giving an exact statement of the problem or question,
2. Gathering together all the facts,
3. Thinking of all possible answers to the question,
4. Selecting the best of the possible answers,
5. Devising and carrying out a careful set of exper

iments to test the selected manner.
6. Looking for defects in the method,
7. Repeating the experiment,
8. Making the most sensible conclusion,
9. Using the results to suggest answers of future

problems. 12

These steps (or ones similar to them), considered an accurate de

scription of scientific activity, are thought to effectively ex

clude the intrusion of unfounded beliefs and effectively ensure 

an unbiased mind.

Science texts portray the scientific method as being based 

exclusively on empirical facts and logical reasoning. In the
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words of one chemistry text: "After accumulating experimental

facts, the chemist attempts with an open mind to find relations

13
among these facts." First facts are gathered like eggs are 

gathered— readily recognized and easily obtained. Then, with no 

bias or limiting beliefs, the facts are related to each other in 

a logical way. In short, on the popular level, science is thought 

of as "the accurate arrangement of known facts.

The description of science as the scientific method is not 

only found on the popular level, however. More scholarly ac

counts also portray scientific activity in terms of "the Scienti

fic Method." C.C. Gillespie describes the practice of science as 

follows: "It  takes its starting point outside of the mind in na

ture, and winnows observations of events which it gathers under 

concepts, to be expressed mathematically if  possible and tested

experimentally by their success in predicting events and sugges-

15
ting new concepts." We see here a remarkable parallel with the' 

popular description of the scientific method. Rudolph Carnap's 

three steps also exhibit that parallel:

1. determine the relevant factors of the phenomenon 
you wish to investigate

2. devise experiments to keep some factors constant 
while others vary

3. find laws that connect all the relevant magnitudes
(factors).!^

The descriptions by Gillespie and Carnap are not in-depth, de

tailed analyses of the scientific method. However, J.K. Feible- 

man's description of the method in his book, Scientific Method,
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provides us with one. In this book Feibleman analyzes in great 

detail how scientists carry out their investigations. He main

tains that all scientists, in order to be good scientists, follow 

the scientific method. By the latter he means the following:

The scientific method is an on-going process, which 
nevertheless lends itself to analysis into seven 
well defined stages. These stages are: observation, 
induction, hypothesis, experiment, calculation, pre
diction, and control. Each of these stages, except 
for the first, emerges logically from the one before, 
and each, except the last, leads logically to the 
next.17

Here the description of the scientific method, remarkably similar 

to the textbook version, is clearly laid out. The steps are ex

plicit and follow logically from each other. There is nothing 

nonrational, intuitive, hidden, or metaphysical about it.

All the descriptions of the scientific method presented by

the positivists agree on two cardinal points. The first one is

that the "scientific method begins with the observation of na- 

18
ture." Ernest Nagel states: "Scientific thought takes its

ultimate point of departure from problems suggested by observing

19
things and events encountered in common experience." The acti

vity of science, according to the positivists, is based on obser-

. . 20 
vations.

But what do the positivists mean by the term "observation"?

R.B. Braithwaite uses the term "to cover observed facts about

material objects or events in them as well as directly known facts

21
about the contents or objects of immediate experience." C.G. 

Hempel gives the positivist's definition of observations as
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"sensations, perceptions, and similar phenomena of immediate ex

perience; or else they might be construed as consisting in simple

22
physical phenomena which are accessible to direct observation."

Observations are sometimes called facts. These for Carnap are

23
"particular events",that can be spatiotemporally specified. H.

Reichenbach, too, characterizes a fact as "a single event, occur-

24
ing at one definite spatiotemporal point." And, he continues,

"we shall admit that there are immediately given facts of such a

kind that the word 'impression' or 'sensation' is to denote— facts

25
which we describe in sentences of absolute verification." Al

though the wording, terminology, and detail differ somewhat, the 

main features of observations are clear. They are directly or im

mediately known individual packets of reality. Observations, like 

eggs, come in neat, easily discemable, individual packages, and 

can be gathered with little effort or preparation. This gathering 

is the first step and basis of the scientific method.

The second cardinal point of the scientific method concerns 

the laws or theories that the scientist generates. Braithwaite

describes a scientific law as "a proposition asserting universal

26
connection between properties." For Nagel, "theories are pri

marily logical instruments for organizing our experience," or, 

slightly differently, "a theory is a compendous but elliptic for

mulation of relations of dependence between observable events and

27
properties." Thus, in a scientific law, "each 'descriptive'

(i .e . nonlogical constant term )...is associated with at least one
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overt procedure for predicting the term of some observationally

28
identifiable trait." In general, scientific laws and theories 

are the result of explicitly stating the logical relations be

tween observations. A law consists entirely of observations and 

logical relations; nothing else enters into the law's formula

tion. Every part is explicit and articulated, and rests solidly 

and solely on easily discemable observations.

These two points — observing and logically relating the ob

servations— cover the entire range of activities of the scienti

fic method. No other factors should enter into a scientist's 

activities; only observations and logical rules of inference are 

necessary. Science requires no unproven beliefs, assumptions, or 

preconceptions; they would only cloud the actions of the scien

tist. Instead, the positivists believe that only the pillars of 

observation and logic support the generation and edifice of 

scientific knowledge.

My contention in this thesis is that the positivistic pillars, 

as embodied in the scientific method, inaccurately describe the 

scientist's actual research process. The investigative process 

known as the scientific enterprise is much more complex than sim

ply gathering data and relating them using the rules of logic. In 

this thesis I attempt to explore other factors that enter into the 

complex structure of scientific research, concentrating on the 

role that beliefs play in that process. Beliefs, I feel, form the 

foundation or basis of research, and do so by acting as a frame

work for that activity. By "framework" I mean a skeletal struc
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ture comparable to a turtle's shell. This shell supports the an

imal structurally, protects it from adverse conditions, confines 

and encloses the animal, and gives it shape. The shell is a nec

essary and integral part of the animal, but remains outside of 

the actual living biomass. By analogy, the framework of scienti

fic activity is a supporting structure that confines, protects, 

shapes, and encloses scientific investigation, although it re

mains outside of the visible actions and articulated results of 

the scientist.





I I . KUHN' S PARADIGMS

My thesis is that beliefs, understood as ultimate assump

tions, provide a foundational framework for the scientific en

terprise. One author who can give us insight into this rela

tionship is the philosopher and historian of science, T .S. Kuhn. 

His idea of paradigms will help us to concretely work out the 

nature of the framework of beliefs. In this chapter I present 

Kuhn's notion of paradigms, I highlight its significance for my 

thesis, and I point out some of its drawbacks.

A. Background and Context

To understand the concept of paradigm it is helpful to know 

why Kuhn has developed it, and to know what Kuhn means by three 

related background concepts: normal science, crisis, and revolu

tionary science.

1. Reasons Why Kuhn Developed the Paradigm Theory: Purpose for 

Writing

Kuhn is primarily .a historian of science. As a historian, 

he wishes to account adequately for actual, historically signifi

cant scientific events, including the discovery of scientific 

laws, relationships, and objects. Kuhn maintains that, in order 

to account for these properly, he must have an adequate under

standing of historical development in science. According to Kuhn,
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many historians of science view their historiography as chroni

cling successive items that add up the stockpile of scientific 

knowledge and techniques. This kind of historian believes he 

has two tasks :

On the one hand, he must determine by what man and 
at what point in time each scientific fact, law, and 
theory was discovered or invented. On the other, he 
must describe and explain the congeries of error, 
myth, and superstition that have inhibited the more 
rapid accumulation of the constituents of the modem 
scientific text.1

These two tasks— chronological accounting of events and explaining

how unfounded beliefs impeded science—make the history of science

appear to be an accumulation of past scientific successes. In
I

that description, science's history appears to contain no breaks 

or discontinuities; science seems to have developed by a continu

ous addition of facts, laws, and theories, each one resting on the 

one before it, much like the way bricks in a wall rest on the ones 

below them.

This cumulative approach is based on a positivistic, atomis

tic, and empiricistic notion of fact and development. "Positivis- 

tic" because these historians seem to be hostile to any suggestion 

that science has been beneficially influenced by metaphysical no

tions; "atomistic" because "the facts" are easily identifiable, 

individual units or increments that are thought to form a cumula

tive stockpile; "empiricistic" because these units are based on 

actual, simple events that are easily accessible in written re

cords .
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Kuhn is critical of this positivistic and atomistic approach 

to the history of science. He claims it leads to a distorted, 

partial picture of science's history and development, for it ig

nores (or cannot discern) the breaks, discontinuities, and sudden 

shifts that dot the history of science. These shifts leave behind 

"out of date" facts and theories that were at one time part of 

the body of scientific knowledge. Nevertheless, these noncurrent 

results cannot be classified as unscientific errors, superstitions, 

or myths. A few historians of science recognize this:

The more carefully they study, say, Aristotelian 
dynamics, phlogistic chemistry, or caloric thermo
dynamics, the more certain they feel that those 
once current views of nature were, as a whole, 
neither less scientific nor more the product of 
human idiosyncracy than those current today.

Kuhn argues that out of date facts and theories are not in princi

ple unscientific just because they have been discarded. But if 

they are scientific, then much of what is not included in the 

current body of scientific knowledge is still science. If  that 

is so, then the history of science is more than just the accumu

lation of facts, discoveries, and theories that are still consi

dered valid today: it includes non-current theories and facts.

The positivist historian must leave these out if he wants to pre-
3

sent the history of science as a cumulative picture.

A major reason for the positivists' approach to the history 

of science, according to Kuhn, is their preoccupation with the 

"logical structure of the products of scientific research" rather 

than the "dynamic process by which scientific knowledge is ac-
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4
quired." The positivistic approach, down-plays the actual pro

cess of obtaining scientific results and ignores the context that 

shapes the scientist's work. This approach does not have an ade

quate theory of research and cannot successfully account for de

velopment in science. Because of that lack and subsequent dis

tortion of science's history, Kuhn wants a new approach to the 

history of science.

A few historians of science use a different approach, accor

ding to Kuhn. "Rather than seeking the permanent contributions 

of an older science to our present vantage, they attempt to dis

play the historical integrity of that science in its own time."^ 

These historians, by reconstructing the setting and context of 

the particular theory or discovery they are investigating, give 

a more holistic and accurate picture of scientific development 

and history. Kuhn favours this holistic, integral avenue. To 

give this approach a theoretical foundation, Kuhn develops his 

paradigm theory. Paradigms, simply defined as "universally re

cognized scientific achievements that for a time provide model 

problems and solutions to a community of practitioners," theore- 

tically account for the integral approach. Because it is theo

retical, the paradigmatic approach is not only descriptive, but 

also prescriptive: " I f  I have a theory of how and why science 

works, it must necessarily have implications for the way scien

tists should behave if their enterprise is to flourish."^ The 

description, if  it is accurate, will become a prescription, a
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norm, for good science.

In summary, Kuhn wishes to replace the positivistic and 

atomistic approach to scientific research, development, and 

history with an integral, paradigmatic one. To understand Kuhn's 

concept of paradigm, it will be helpful to examine three related 

background concepts: normal science, crisis, and revolutionary 

science.

2. Three Background Activities: Normal Science, Crisis, Revolu

tionary Science,

a. Normal Science

Normal science, the activity scientists engage in most of
g

the time, can be characterized as puzzle-solving. A puzzle is 

a problem with a sure but hidden solution, and it is the puzzler's 

goal to discover that hidden answer. A crossword puzzle, for ex

ample, has definite answers, and the only barrier to successfully 

solving the puzzle is the puzzler’s knowledge, word association 

power, and vocabulary. Science, in Kuhn's eyes, normally and 

usually has the characteristics of a puzzle. Scientists realize 

that the problem they are working on has one certain, although 

hidden, answer; only the scientist's lack of ingenuity, knowledge, 

and problem-solving ability creates a barrier to find the sure 

but hidden solution.

Kuhn mentions two kinds of puzzles that the scientist at

tempts to solve: empirical puzzles and theoretical puzzles. I
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will briefly describe each one in turn.

Empirical puzzles, which consist of "fact gathering.. . exper- 

iments, and observations described in technical jo urn als ...,"

9
have three categories: refining facts, comparing facts with 

theory, and gathering facts based on theory. The first type in

volves setting up experiments that formalize and quantify promis

ing but qualitative, general facts. Examples include:

In astronomy— stellar position and magnitude, the 
periods of eclipsing binaries and of planets; in 
physics— the specific gravities and compressibili
ties of materials, wavelengths and special inten
sities, electrical conductivities and contact 
potentials; and in chemistry— composition and com
bining weights, boiling points and acidity of solu
tions, structural formulas and optical activities.10

Many scientists devote their attention to quantifying or more

accurately describing these kinds of known facts. The solution—

the accurate determination of the fact— is certain to exist.

Only the scientist's ingenuity in designing and manipulating his

experiment is the key to finding the solution to the puzzle.

The second kind of empirical puzzle consists of observing

11
the facts a theory predicts. Often the experiments or fact

finding instruments limit the empirical agreement between the 

facts and the theory that predicts them. Therefore, empirical 

puzzles often include redesigning experiments and modifying in

struments to determine the facts that will support the theory.

For example, the existence of the neutrino, a sub-atomic particle,

was demonstrated only after designing and building a huge scintil-

12
lation counter specifically for that purpose. The theory stated
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that neutrinos existed and could be found, if  only scientists 

had the creativity, ingenuity, and money to design and build 

the proper kind of detection device: the puzzle had a sure 

solution.

The third class of empirical puzzles consists of articula

ting a theory by means of carrying out experiments and gathering

observations, and in this way resolving problems the theory

13
raised but had not yet solved. This, says Kuhn, includes the 

determination of universal constants (such as the gravitational 

constant) or laws (such as Boyle's law relating gas pressure to 

volume) . It also includes designing experiments that show the 

best way of applying a theory to new areas of in terest .^  This 

class of puzzles, although the most exploratory of them all, still 

consists of experiments carried out on the belief that a solution 

exists, although it is still hidden.

Kuhn distinguishes between two kinds of theoretical puzzles: 

theory reformulation (or manipulation) and fact prediction. In 

the first kind, known and accepted theories often need to be mani

pulated and reworded to make them experimentally testable. This 

theoretical manipulation is designed to overcome "the immense

difficulties often encountered in developing points of contact

15
between theory and nature." For example, Newton's theories 

needed to be reformulated so that they could be applied to speci

fic terrestrial and celestial phenomena. The theory is reformu

lated into an equivalent but more satisfying version, one that 

makes it more testable and has greater potential for application.
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These manipulations are still puzzles, according to Kuhn, because 

they have sure (although hidden) solutions.

The other kind of theoretical puzzle consists in using an 

existing theory to predict factual information.^ Any theory, if  

correct, is able to predict phenomena which are experimentally 

testable or empirically observable. The prediction of these facts 

from the theory depends on the theoretician's ability to "see" 

the facts in the theory. The puzzle consists of "hidden" facts 

implicit in the theory which the researcher makes explicit.

The activities of normal science, thus, involves solving 

many kinds of puzzles: problems with sure solutions. What nor

mally challenges the scientist, says Kuhn, is "the conviction that, 

if  only he is skillful enough, he will succeed in solving a puzzle 

that no one has solved or solved so w e l l . " ^  This conviction mo

tivates many scientists to spend a greater part of their lives 

searching for one or more of those sure solutions.

Although the scientist is convinced that the problem has a

sure solution, the problem is not solved automatically. There is

no recipe to follow that will ensure success: often the scientist

does not solve the problem. However, he blames himself, his own

lack of ingenuity, and his own inability to design the correct

experiment for this failure. Failure is caused by human defects

and errors; the theory that is tested, or the facts that are

18
searched for are not blamed or thought to be defective. For 

example, the inability to find the neutrino with conventional
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equipment meant that the equipment was not suitable for finding 

that particle; it did not mean that the neutrino did not exist.

The failure on the scientist's part will force him to try again 

or lay the problem aside for someone else to solve.

That the scientist's firm conviction does not bring automa

tic success points to a gap, a major barrier, between the problem 

and solution; one that is difficult to cross. According to Kuhn,

"though [the problem's] outcome can be anticipated. ..the way to

19
achieve this outcome remains very much in doubt." This gap can 

be characterized as a logical discontinuity; the solution, al

though hinted at in the problem, is not logically deducible or 

inferrable from the problem; no recipe exists which gives an 

automatic solution. Insight, ingenuity, creativity, and flashes 

of intuition are usually needed to obtain a correct solution. 

However, Kuhn does give several guidelines for crossing the gap.

He cites guidelines that limit the nature of acceptable solutions,

that limit the steps by which these solutions are obtained, and

20
that specify the acceptable use of instruments. The guidelines 

have more the character of limiting a person's actions than pro

viding a recipe to automatic solutions. These guidelines do not 

build a logical or methodological bridge over the gap between 

problem and solution.

Although the firm conviction of a possible solution is neces

sary for science, and although the solution is usually achieved 

through the scientist's ingenuity, his activities at times uncover
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some stubborn phenomena that refuse to be assimilated into the 

theory which gave rise to them. These phenomena cause the scien

tist to repeatedly fail in finding a solution to his problem, 

although he can find no error in his solving process. The solu

tion which is expected does not occur, and a novel phenomenon 

appears in its place. Although these unexpected developments 

are usually regarded as signs of personal failure, sometimes they 

cause the scientist's firm anticipation of the expected solution 

to falter. In that case, the incompatible phenomena are recog

nized as anomalies, as valid pieces of information that do not

fit into the accepted theory. When anomalies are recognized, a

21
crisis of the accepted theory is at hand,

b. Crisis

A crisis, in Kuhn's scheme, is the rise of the scientist's

conviction that the theory he is working with is defective and is

causing him to be unsuccessful in his problem solving. A crisis

is a shift from laying the blame for failure on himself to laying

the blame on the theory. Normal science can no longer proceed as

it should, for the scientist no longer has the conviction that a

22
sure but hidden solution exists.

A crisis in normal science appears when good scientists have

23
failed, according to Kuhn. These scientists, confident in their 

techniques, refuse to believe that their experiments were defec

tive or that they were not ingenious or creative enough. In this 

way scientists discover that "nature has some-how violated their
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2 A
...expectations." These scientists give the status of fact or 

reliable information to the phenomena that they discovered; these 

phenomena are anomalies.

Since the discovery of anomalies leads to a crisis in normal 

scientific activity, assimilation of the anomaly into a trustwor

thy theory becomes the priority for the scientists. They search 

for ways of making the unexpected novelty into an anticipated 

result. This search Kuhn calls revolutionary science,

c. Revolutionary Science

In order to assimilate the unexpected anomaly into the body 

of science and into a position where it can be anticipated, the 

scientist must abandon the veteran theory and perspective on 

nature, and embrace a new theory of reality, since only this new 

theory may give the anomaly its proper place. Kuhn feels that 

the abandonment of one theory for another can best be character

ized as a revolution, much like the sudden abandonment of one

form of government for another, creating discontinuity with the

25
past. Revolutionary science is the active search by scientists 

for a new "current theory," in contrast with normal science, which 

is the uncritical acceptance of the current theory. Revolutionary 

science is the activity of going back to the foundations of normal 

science, assessing them critically, and readjusting them. Kuhn 

describes this process as "retooling," much like a factory re

tools in order to manufacture a new product for which the old tools

2fi
and machines are no longer adequate. This retooling process can
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involve searching for new conceptual categories and schemes, new

ways of perceiving the world (nature) , or new ways of making the

external world known to them. The conceptual changes that occur

in a revolution are not cumulative, for the new concepts are not

built on top of the old ones. Instead, the change is a shift in

understanding and perspective, causing a break in the smoother,

27
more cumulative developments of normal science.

During revolutionary science, not all scientists agree that 

the proposed new conceptual scheme is the proper one. Some hold 

that the old scheme will eventually prove to be able to assimi

late the anomalies. The result is, that when some scientists 

make the shift to a new theory, the new one competes with the old

one for supremacy. And, says Kuhn, "Revolutions close with a

2 8
total victory for one of the two opposing camps." Eventually 

one camp is eliminated and all the scientists affected adhere to 

the new theory (should that one be successful). When that occurs, 

the revolution is over, the activity of revolutionary science is 

completed, and scientists feel they have successfully assimilated 

the anomalies into the new theories and conceptual categories.

The new theory then instills confidence in the scientists and it 

becomes the basis of a new set of puzzles with sure solutions: 

normal science has resumed.^

Normal science, crisis, and revolutionary science are activi

ties that scientists engage in. These activities undergird sci

ence's development. Kuhn feels that categorizing scientific in-
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vestigations under one of these categories does more justice to 

the history of science, and adequately accounts for the breaks 

and discontinuities that dot the history of science. By first 

describing what scientists do, we can now more easily examine 

the framework for what they do. Kuhn calls that framework a 

paradigm.

B. Paradigms

In this section I discuss Kuhn's concept of "paradigms."

This concept, Kuhn feels, theoretically explains the phenomena of 

normal and revolutionary sciences. Paradigms provide a theoreti

cal alternative to the positivistic and atomistic views of sci

ence and its development.

1. The Nature of Paradigms

Kuhn uses the term paradigm in two distinct senses:

on the one hand, it stands for the entire constel
lation of beliefs, values, techniques, and so on 
shared by members of a given community. On the 
other, it denotes a sort of element in that constel
lation, the concrete puzzle-solutions which, employed 
as models or examples, can replace explicit rules as 
the basis for the solution of the remaining puzzles 
of normal science.

One sense of 'paradigm' is global, embracing all the 
shared commitments of a scientific group; the other 
isolates a particularly important sort of commitment 
and is thus a subset of the first .30

In his post-script of Structures of Scientific Revolutions Kuhn

calls the "global" sense of paradigm the disciplinary matrix; the
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"subset" he terms exemplars. I will expore each of these senses 

of paradigm.

a. Paradigm as Exemplar

The word "paradigm" is usually defined as "pattern or exam

ple;" this implies an exact replication of a model. Kuhn modi

fies this definition when he describes paradigms as exemplars. 

Science has models or patterns, Kuhn claims, but they are not 

used for exact copying or replicating. Instead, "like an ac

cepted judicial decision in the common law, [the model] is an

object for further articulation and specification under new or

31
more stringent conditions." A judicial decision is never 

exactly replicated, for no two cases are exactly alike. However, 

subsequent cases and decisions, based on the precedent setting one, 

often search for the extent, limits, and loopholes that the pre

cedent has set. The precedent also determines what might become 

a possible courtcase in the future and suggests possible alterna

tives for subsequent decisions. Similarly, exemplars, never 

actually copied, set the limits of subsequent investigations, 

determine possible problems to be investigated, and suggest the 

range of possible solutions. The science based on a particular 

exemplar seeks to close its "loopholes" and "f il l  out" its possi

bilities .

Kuhn describes exemplars as "universally recognized scienti

fic achievements that for a time provide model problems and solu-

32
tions to a community of practitioners." Each phrase in this 

definition gives a part of the total picture of the concept "ex-
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emplars." I will discuss each phrase in turn.

The first phrase is "universally recognized." For an 

achievement to be paradigmatic and act as an exemplar, it must 

be recognized by all the scientists as having successfully ac

complished what it set out to do. During a period of revolu

tionary science, researchers searched for a way to incorporate 

the anomalies into a coherent pattern. The revolutionary period 

must have ended with total victory for the new way of incorpora

ting the anomalies before normal science can resume; as long as 

there is still debate between the old and new camps, there is no 

universal agreement on the achievement's success, and thus it 

cannot yet form the basis of a new period of normal science. 

Universal recognition, based on total victory, is an inherent part 

of thè paradigmatic nature of the exemplar because only then will 

scientists put firm confidence in it. And only with firm confi

dence in the exemplar can scientists treat it as the basis of 

their normal science. Without universal acceptance, normal sci

ence cannot flourish.

The second component is "scientific achievement." The para

digmatic exemplar is not necessarily a law of nature, a theory 

about a segment of reality, or an articulated, formal set of rules 

or statements: these things are usually distilled or abstracted 

from the paradigm. The exemplar is, instead, a concrete event or 

achievement in history. For example, Newton faced a concrete 

problem: how does the moon keep its orbit (roughly) circular and
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why does it not fly off at a tangent, following Euclidean straight 

line motion as described by Galileo? Newton's successful solution 

of the problem— namely postulating that a physical force exerted 

by the earth called gravity perpetually interfered in the straight 

line tendencies of the moon's paths— constitutes a concrete sci

entific achievement. This solution was not yet in the form of a 

law. In Kuhn's words, the "concrete scientific achievement. . .  [is]

prior to the various concepts, laws, theories, and points of view

33that may be abstracted from it ."  The achievement has the shape 

of a concrete problem with a successful solution. The achievement 

need not be totally quantified, specified, or articulated; that 

can be done in the normal science that follows. The only crite

rion is that the exemplar has solved a major problem in the field, 

one that involves anomalies. This achievement is not a finished,

completed product; instead, it "leaves all sorts of research to 

34
be done." Normal science does that subsequent research.

The third phrase, "provide model problems and solutions," in

dicates that the achievement acts as a guide for choosing problems 

to investigate and for choosing solutions to those problems. For 

example, Newton's successful solution to the moon's orbit problem 

led to, among other things, the formulation of his second law of 

motion, symbolically represented by the formula f=ma. Newton's 

solution has led others following him to investigate other types 

of motion and his equation has provided a model for successful 

symbolic descriptions of those motions. Thus for free fall the
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d Q
equation is mg=m— « and the equation for the motion of a pen-

dt d2fl
dulum is mg sin = - ml —S; both equations have the form f=ma.

dtz0
An analogy has been discovered between Newton's problem and the 

other two. In general, the exemplar suggests which problems are 

worth investigating and which solutions are acceptable; these 

problems and solutions are similar to the exemplar. In this way, 

the exemplar-normal science relationship is similar to the one 

between master and apprentice.

The last element of the definition is the "community of prac

titioners." Science is not done by isolated individuals but in 

communities. A community of scientists accepts and shares the exem

plar; an uncritical acceptance of the paradigmatic exemplar is 

only possible when the whole community accepts it. Furthermore, 

the community acts as a unit during normal science, since each 

member complements, amplifies, and judges the work of the other 

members. Kuhn's definition also includes the word "practition

ers." Only active researchers in the field actually share the 

paradigm. Someone outside of the discipline does not share the

exemplar because for him it does not function as a model problem-

36
solution in his research.

All of these components form a part of Kuhn's definition of 

paradigm as exemplar. They all need to be taken together if  the 

picture is to be a clear one. Yet, when taken together, they

point to the other use of the term paradigm: paradigm as discipli-

„ . 37 
nary matrix.
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b. Paradigm as Disciplinary Matrix

Kuhn suggests that the second usage of the term paradigm be 

called "disciplinary matrix" for the following reason: " 'disci

plinary' because it refers to the common possession of the prac-

ticioners of a particular discipline; 'matrix' because it is com-

38
posed of ordered elements of various sorts." The term "matrix"

implies a mould or form in which something can originate, develop,

take shape, and be contained; it implies a framework.

The focus of the second meaning is "commitment" or "firm

conviction." As we have seen, scientists are firmly committed

to an exemplar, firmly convinced of its fruitfulness for their

research. This commitment, when analyzed, is actually a number

of commitments. Thus Kuhn describes the disciplinary matrix as

"the entire constellation of beliefs, values, techniques, and so

39
on shared by members of a given community." These commitments 

form a number of levels or layers, each of which I will briefly 

examine.

The lowest level contains what Kuhn calls methodological 

commitments. These are established view points or preconceptions 

"that limit both the nature of acceptable solutions and the steps 

by which they are obtained."^ Two examples best illustrate what 

Kuhn means. Normal science, we have seen, focusses on problems 

with sure but hidden solutions. One puzzle, for example, con

sists of articulating the moon's motion based on Newton's work of 

motion and gravity. Newton's inverse-square law limited the kind
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of solution that was acceptable and foreshadowed what the solu

tion should be like. Use of any other formula, law, or theory 

in articulating the moon's motion would really mean setting up a 

new puzzle with a different range of acceptable solutions. Be

cause the inverse-square law forces the problem to be expressed 

in a certain way as well as limits the range of solutions, Kuhn 

calls commitment to the inverse-square law a methodological one. 

Kuhn's second example comes from the field of chemistry:

In chemistry, the laws of fixed and definite propor
tions had, for a long time, an exactly similar force 
— setting the problem of atomic weights, bounding 
the admissible results of chemical analysis, and 
informing chemists what atoms and molecules, com
pounds and mixtures were. ̂

Methodological commitments help to set up puzzles and limit 

acceptable solutions.

Another set of commitments held by the scientists are instru

mental commitments. These involve "a multitude of commitments to

preferred types of instrumentation and to ways in which accepted

42
instruments may be legitimately employed." Here the scientist 

is convinced that certain hardware and techniques can best aid 

him in solving his puzzle. For example, wide usage of fire in 

chemical analysis during the seventeenth century limited the pos

sibilities of problems at that time. Yet this commitment aided 

the discoveries that were made at the time; the chemist needed 

the firm conviction that fire was the proper tool for analysis in 

order to make any discoveries at all. Commitment to a different
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tool or technique would have changed the puzzle. Since all 

science needs some kind of instrumentation and technique, these 

commitments play a vital role in the scientific enterprise.

On a higher level, Kuhn finds "quasi-metaphysical commit

ments." Kuhn describes these as "a deep commitment to a parti

cular way of viewing the world, a commitment to a world p icture ."^  

Kuhn uses the example of commitment to a Cartesian view of reali

ty. This view "told scientists what sort of entities the uni

verse did and did not contain: there was only shaped matter in 

44
motion." The whole universe was believed to be composed of 

microscopic corpuscles. Thus all natural phenomena could only be 

explained in terms of corpuscular size, shape, motion, and inter

action. This commitment told researchers how their research 

problems should be formulated and what the solutions should look 

like. Since research is a strenuous and devoted attempt to force 

nature into conceptual boxes, and these boxes are metaphysical 

commitments, these commitments have a major role in shaping the 

activities of normal science.

The highest level of commitments contains convictions about 

the order and intellegibility of the universe. These commitments 

allow the scientist to believe that the world he is investigating 

is ordered, and that the order which he seeks does exist. With

out this commitment no normal science could take place, for then 

the scientist would not be convinced that his activities had any 

relation to the outside, external world. Through convictions
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about order and intelligibility, the scientist can confidently 

synthesize spotty evidence into a complete, integral picture of 

reality; without them, he would only have fragmented pieces of 

information.

All the commitments together form a "strong network," acting 

as a unit or coherent framework, rather than acting independently 

and individually. Because they act together, they form a strong 

foundation for normal science and are "the principle source of 

the metaphor that relates normal science to puzzle-solving.

The reason why Kuhn calls scientific problems "puzzles" is that 

the network of commitments gives the problem the necessary foun

dation for a certain solution.

Kuhn's concept of paradigms—both as exemplars and as disci

plinary matrix— is germane to my thesis that beliefs form a 

framework and foundation for scientific activity. Kuhn sketches 

a picture of a network of commitments that influence, shape, and 

limit normal activities of science. However, the one thing that 

has been left out of this sketch is the basis or nature of the 

idea of commitment. Thus we now turn to a discussion on what 

Kuhn believes to be the basis of the commitment to the paradigm.

2. The Acquisition and Basis of the Paradigm

The avenue to discovering what for Kuhn constitutes the basis 

of paradigmatic commitment is to describe the way a paradigm is 

acquired. For this, Kuhn turns to a sociological explanation.
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He believes that science education in high school and university 

gives the scientist the paradigm to which he is committed during 

his career.

Science education inculcates what the scientific 
community had previously with difficulty gained— 
a deep commitment to a particular way of viewing 
the world and of practicing science in it .^ °

Education gives the student answers to basic questions necessary

for doing science. (These are the metaphysical commitments we

mentioned earlier.) These questions include:

What are the fundamental entities of which the uni
verse is composed? How do these interact with each 
other and the senses? What questions may be legiti
mately asked about such entities and what techniques 
may be employed in seeking solutions? . . .Answers to 
questions like these are firmly embedded in the edu
cation initiation that prepares the student for pro
fessional practice. Because that education is both 
rigorous and rigid, these answers come to exert a 
deep hold on the scientific mind. ^

Education lays the ontological, epistemological, and methodologi

cal foundations and convictions a scientist uses during his re

search career; when a scientist is still young and impressionable, 

and not able to judge the correctness of views and methods, he 

is given what are held up to be the proper tools for doing sci

ence. He commits himself to these because he is not presented 

with any other choices, nor is he invited to explore different 

avenues. The result is that the young scientist, upon comple

tion of his formal training, is deeply committed to the network 

or framework that the older and established scientists are com

mitted to.



38

A major tool of science education is the text-book. Its

role is often misrepresented, for it seems to present proof for

the views it expounds. According to Kuhn, however, that is not

its function:

Given the slightest reason for doing so, the man 
who reads a science text can easily take the ap
plications to be evidence for the theory, the 
reasons why it ought to be believed. But science 
students accept theories on the authority of the 
teacher and text, not because of evidence. What 
alternative have they, or what competence? The 
applications given in texts are not there as evi
dence but because learning them is part of learning 
the paradigm at the base of current practice.48

The text-book's "evidence" is meant to inculcate the paradigm to

the student. The problems and questions at the end of chapters

are simple, concrete puzzles that teach the student what a proper

question looks like and how to solve these problems. Because

these problems have one right answer, the student is given the

firm conviction that scientific problems, when set up properly,

can be solved, since they have certain (though hidden) solutions.

Here the student is introduced to the acceptable ways current

scientists carry out normal science. In Kuhn's words, textbooks

exhibit:

from the very start, concrete problem-solutions 
that the profession has come to accept as paradigms, 
and they then ask the student, either with a pencil 
and paper, or in the laboratory, to solve for him
self problems closely modelled in method and substance 
upon those through which the text has led him. ^

The problem-solutions in text-books are exemplars that practitioners

pass to the novice who wishes to enter the profession.
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As we have noted earlier, the student who works through

these problems does not receive proof based on facts or data,

but accepts the problems and solutions uncritically. Thus, in

Kuhn's words, "scientific education remains a relatively dogmatic

initiation into a pre-established problem-solving tradition that

50
the student is neither invited nor equipped to evaluate." The 

key word here is "dogmatic," an uncritical reliance on tenets 

that have not been tested (by the holder) by evidence. In fact, 

the dogmatic nature of science education is similar to and only 

rivalled by systematic theology. Kuhn thus holds that most prac

ticing scientists are committed to a certain paradigm because of 

dogmatic indoctrination while a youth. The dogmatic indoctrina

tion reveals that acceptance of a paradigm is not just simply 

based on facts or data; rather, the basis for one's commitment to 

the paradigm can best be characterized as confidence in the 

authority of the teacher and text, an education induced confidence. 

The basis and foundation for the paradigm is primarily indoctri

nation.

3. The Role of Paradigms in Research

That paradigms are a chief component or ingredient in re

search has already been noted. In this section I briefly examine 

the contact points between the paradigm and the scientist's visi

ble activities. First I restate the background information re

ceived from the paradigm and then I note that perception and data
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are coloured by paradigmatic glasses.

The researchers in the field have so much established in

formation already given to them that they are left with filling 

in the esoteric details:

Their paradigm tells them about the sorts of entities 
with which the universe is populated and about the 
way members of that population behave; in addition, 
it informs them of questions that may legitimately 
be asked about nature and of the techniques that can 
properly be used in the search for answers to them.
In fact, a paradigm tells scientists so much that 
the questions it leaves for research seldom have 
intrinsic interest to those outside the field .-51

This quote neatly and explicitly summarizes the relationship be

tween paradigm and normal science. The paradigm removes much of 

the uncertainty that would otherwise exist because, as Kuhn says, 

it "describes the pieces with which [the game] must be played, 

and indicates the nature of the required outcome," while the re

searcher is only left with the task "to manipulate those pieces

within the rules in such a way that the required outcome is pro-

52
duced." That the scientist is left with a seemingly mundane 

task is crucial, for only then can he focus on the esoteric de

tails of reality. These would not be examined if  the scientist

did not feel he could rely on the information supplied by the
l

paradigm to form a stable context for his investigation.

The paradigm not only tells the researcher what to look for 

and how to find it, but it also shapes the actual perception or 

observation. In Kuhn's words, "a paradigm is prerequisite to 

perception itself. What a man sees depends both upon what he
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looks at and also upon what his previous visual-conceptual ex-

53
perience has taught him to see.” No scientist observes the 

entities that populate the universe totally objectively, for 

previously learned conceptual boxes always filter and organize 

incoming sensory stimuli into coherent, recognizable entities. 

Observations or perceptions always contain a subjective element.

This influence, according to Kuhn, has repercussions for the 

term "data." Data, according to the positivists, are reliable, 

uncontroversial, easily gathered packages of sensations — con

sciously perceived, recognizable objects presented to the senses. 

Sensations are thought to be totally objective: seen as they 

really exist outside of the human mind and its conceptual cate

gories. Kuhn, however, maintains that "the given" are not sen

sations, but stimuli: "though we have access to them only indi

rectly, via scientific theory, it is stimuli, not sensations that 

impinge on us as o r g a n i s m s S t i m u l i  are minute forces that 

put the physiological organs into action. For example, photons 

are stimuli because they set in action the neural mechanisms of 

the rods and cones of the eye. Scientists are not conscious of 

photons, and have only discovered them after much work in the 

field of light and optics. All stimuli are theoretical in 

nature.

Sensations are based on these incoming stimuli, and a person 

makes an observation by grasping joint stimuli together as a co

herent pattern. However, Kuhn denies that a one to one corres-
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pondence exists between a specific set of stimuli and a particu

lar sensation. For example:

The perception of a given colour can.be invoked by 
an infinite number of differently combined wave
lengths . Conversely, a given stimulus can evoke 
a variety of sensations, the image of a duck in 
one recipient, the image of a rabbit in another.55

Since different stimuli can evoke the same sensation, and similar 

stimuli can evoke different sensations, it can be concluded that 

sensations are not exclusively based on objectively given stimuli. 

Instead, sensations seem to be, in part, shaped by conceptual 

patterns brought to the stimuli and used to organize and integrate 

them into a recognizable sensation. Those conceptual patterns 

belong to the paradigm of the perceiver. Data, which can be 

viewed as sensations selected by the scientist for a specific pur

pose, are thus also paradigm dependent. When a paradigm changes, 

the data change.^

Not only does Kuhn reject the empiricistic idea of objective

sense data, he also refuses to accept the atomistic notion that

reality presents itself in neat packages:

neither scientists or laymen learn to see the world 
piecemeal or item by item. Except when all the con
ceptual and manipulative categories are prepared in 
advance. . .both scientists and laymen sort out whole 
areas of experience together from the flux of their 
experience.
Paradigms determine large areas of experience at 
the same time. '

Kuhn maintains a holistic perception; reality presents itself as 

a complete unified entity, much like a Gestalt. A paradigm gives
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a total, reliable contextual picture for a datum to fit into.

In this way the paradigm determines what constitutes evidence 

for normal science.

By briefly focusing on how a paradigm influences research 

and data, we have seen further reasons why Kuhn would reject 

the scientific method as a way of doing normal science. The 

scientific method relies on the presupposition that data are 

easily recognizable, neatly packaged items. As we have seen,

Kuhn maintains an opposing view. The extent of that opposition 

can be seen when we see how paradigms, once established, develop 

and change.

4. Paradigm Development and Change

The discussion that completes our picture of paradigms in

volves an examination of how paradigms come into existence and 

how they change, once they are established,

a. Paradigm Development

Kuhn maintains that paradigms did not always exist in a par

ticular science, although, when they did not exist, the scientist 

was still informed by a network of ontological, epistemological 

and methodological commitments. These, however, were "externally

supplied, perhaps by a current metaphysic, by another science, or

5 8
by historical or personal accident." This situation constitutes 

a pre-paradigm period.

During this period different individuals, confronted by the 

same range of phenomena, usually describe them in different ways.
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Around each man with a different explanation a school of like-

minded scientists gathers; these followers believe their leader's

explanation to be the only correct one. A competition between

the various differing schools ensues.

This competition includes the following characteristics.

First of all, foundational level discussions between the schools 
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take place. These discussions include topics such as the na

ture of the discipline, the kinds of entities that populate the 

discipline's universe, the proper methods to use in contacting 

those entities, and so forth. Secondly, the debates involve not 

only competing schools but also any educated person outside of 

the discipline. Each school appeals to those outsiders for sup

port. Therefore (the third characteristic) many arguments are 

written in book form, and these books usually attempt to deal 

definitively with all the issues of the controversy and include 

a discussion of the whole discipline. The books are written in 

jargon-free language and can be understood by an educated public. 

These characteristics of the pre-paradigm period will later be 

contrasted with those of a paradigm period.

A paradigm begins to emerge when one of the schools begins 

to dominate the discipline. The dominant school's perception of 

reality, method, and explanation of the phenomena in the field

begins to emerge as the only valid one in the discipline and

60
thus attracts the next generation of practitioners. The other 

schools eventually fade away and disappear. Once the other
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schools have disappeared, a paradigm has emerged. A paradigm, 

in contrast with other networks of commitments, is characterized 

by universal recognition and acceptance within the discipline. 

Normal science can now begin, for the necessary universal accep

tance of the network of commitments now exists. With this ac

ceptance, the paradigm period is entered.

Some important traits of the paradigm period, in contrast

with the pre-paradigm period, are the following. No foundational

level discussions or reflections take place within the discipline,

for everyone in it agrees on the discipline's foundations. This

trait gives the paradigm its dogmatic character. Secondly, there

is no appeal to the educated public for support, since no rival

schools exist. Therefore, the discipline isolates itself from

the public by developing special "jargon" that only fellow prac-

6 X
titioners comprehend. Thirdly, definitive books are replaced 

by periodicals which contain reports of detailed investigation 

of small fragments of reality. Textbooks are used to initiate 

entry into the field and are designed to teach established me

thods and problem-solutions rather than prove them. The last 

characteristic of the paradigm period is that the community's 

only activity is normal science: fact collection and theory arti

culation become highly directed, and investigations become eso

teric and specialized.

The contrast between the pre-paradigm periods sheds light 

on Kuhn's concept of paradigm. It reveals that the consequences
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of a universally held network of commitments are dogmatic accep

tance of a discipline's methods and concepts, isolation from the 

rest of society, uncritical initiation into the field, and highly 

specialized investigative activities,

b. Paradigm Change

One other issue that highlights the nature of paradigms is 

paradigm change. We have seen earlier that normal science led to 

revolutionary science through the discovery of anomalies. The 

paradigm which forms the basis of the earlier normal science 

changes after a successful period of revolutionary science. Dur

ing revolutionary science fundamental foundational questions of 

the discipline are again asked and discussed because the old an

swers no longer appear to be adequate. Once these are answered 

in a new, satisfactory way, and no other answers appear valid, a 

new paradigm has replaced the old one.

Although a period of revolutionary science separates two

periods of normal science, the period of revolutionary science

cannot be charaterized as a period in which the discipline has no

paradigm. The old paradigm holds until the new one is in place:

"The decision to reject one paradigm is always simultaneously the
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decision to accept another." Kuhn thus simultaneously rules out 

periodic scepticism for science: no scientific activity occurs 

outside of a paradigm.

The shift from one paradigm to another is instantaneous, and 

holistic. The change does not occur incrementally and gradually, 

but is better characterized as a gestalt switch. In Kuhn's words,
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the new paradigm...emerges all at once, sometimes 
in the middle of the night, in the mind of a man 
deeply immersed in a crisis.63

Paradigm changes occur only when a crisis exists and anomalies 

appear. The new paradigm is able to organize the anomalies into 

a prescribed pattern. However, according to Kuhn, the actual 

way the new paradigm comes into existence remains a mystery:

"how an individual invents (or finds he has invented) a new way 

of giving order to data now assembled.. .must here remain inscru- 

tible and may be permanently s o . " ^  The way to the instantane

ous change cannot be described in explicit steps or by means of 

formal rules.

Instead, Kuhn finds that the most lucid and accurate way to

describe this shift is in religious terms:

Scientists then often speak of the 'scales falling 
from the eyes' or of the 'lightning flash' that 
'inundates' a previously obscure puzzle, enabling 
its components to be seen in a new way.
The transfer of allegiance from paradigm to para
digm is a conversion experience that cannot be 
forced.

Characterizing the switch from paradigm to paradigm as a conver

sion experience points to the fact that the network of commitments 

forming aparadigm consists of unproven (and unprovable) beliefs. 

That, too, points away from the thesis that science is based on 

objectively gathered data according to the rules of the scientific 

method, and that unproven beliefs have no legitimate part to play 

in scientific activity.
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C. A Brief Assessment of Kuhn

Kuhn's description of paradigms must always be understood in 

the context of his explanation of the history of scientific de

velopment. He reacts and stands in opposition to the inadequate 

empiricistic and atomistic descriptions of science's history.

Thus Kuhn accents the role of the paradigm as a framework for 

scientific activity, the role of the community of practitioners, 

the dogmatic character of the framework, the logical gaps between 

two successive and different paradigms, and the periodic shifts 

that occur in science's development. Because of his emphasis on 

the communal, the whole, the subjective, the dogmatic, and the 

non-logical, Kuhn leaves himself vulnerable to the charge of 

relativism and subjectivism. These charges mean different things 

to different people, however. Positivists mean only that Kuhn no 

longer accepts objective, observable sensations as the exclusive 

basis for science, and that progress in science is not viewed by 

Kuhn as an accumulation of theories built on the facts. Others, 

closer to Kuhn such as Popper and Toulmin, still wish to retain 

comparability between theories (and thus progress in science) as 

well as objective truth however unattainable. Because Kuhn has 

left those items behind, these people, too, label Kuhn as relati- 

vistic and subjectivistic.^

There is another reason why the charges of relativism may be 

true, however, one that the critics seldom point to. Kuhn, in 

presenting his concept of paradigm, relies heavily on an empiri-



49

cal approach. He uses many case studies of the past to provide 

evidence for his view, and they give a powerful force to his 

conclusions. However, this strength is also his weakness. Case 

studies provide Kuhn with evidence how science did develop; he 

goes on .to postulate that the way it did develop is the way it 

should develop. Kuhn follows his descriptions too closely when 

trying to discern in them a normative structure for science.

What scientists did in the past becomes a norm for the present. 

Kuhn confuses description and prescription; actual, concrete 

events with normative structures for these events. He has no 

solid theoretical foundation which supports his prescriptive 

claim. This, I feel, gives some just cause to label Kuhn a rela

tivist or subjectivist. A reason for this weakness may be the

fact that despite his desire for distance from an empiricistic

fi 7
and positivistic approach, he remains caught in its web. Kuhn 

relies heavily on actual sociological and historical phenomena 

to derive a conceptual, intellectual, normative structure for 

science. He still uses the technique of gathering facts and for

mulating a normative structure on the basis of those historical 

facts.

Kuhn’ s still somewhat positivistic approach has led to some

difficulties for him. He has been accused of using the term

paradigm inconsistently and too loosely, so that it defies a

6 8
simple definition. The reason for this, I feel, is his nonthe- 

oretical, sociological, empirical approach to the concept. This
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leads him to express the meaning of "paradigm" differently in 

each different context or situation, without having a theoretical 

background definition to tie these variations together and to steer him 

through the specific situations. A second reason for the fuzzi

ness of the term's definition exists: whenever a dynamic frame

work is described or defined instead of a neatly packaged recipe 

or method, the description or definition always remains open to 

the charge of inconsistency, inadequacy, and artificiality. No 

single description or definition of a holistic structure can 

capture its full^orbed, concrete nuances and varieties of ex

pression. Any attempt to do so will be simplistic; any attempt 

to avoid oversimplification leads to inconsistency. Perhaps, 

though, a theoretical, normative model of Kuhn's framework ap

proach would help him resolve (some of) his difficulties.

Another concept of Kuhn's that suffers because of his socio

logical, empirical approach is commitment. Kuhn uses the terms 

"commitment", "beliefs", and "dogma" frequently in his discus

sion of paradigms, but he remains silent concerning their con

ceptual content. Kuhn only gives a sociological description; 

namely that people who show commitment will raise no difficulties 

about it; thus something constititutes a "commitment" when empir

ical investigation shows no-one will question what is shared. He 

does not specify whether by "commitment", he means unproven meta

physical beliefs, discovered facts held to be true, developed 

theories that are supported by data, or proven methods, and so on,
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that are thought to be reliable. Kuhn thus makes no real theore

tical distinction between beliefs (commitments) and other forms 

of knowledge. The only difference is how and why they are being 

held at the time.

Kuhn's whole paradigm position suffers from the empirical, 

sociological flaw mentioned earlier. However, that does not 

negate the important contributions Kuhn has made to exposing the 

influence of beliefs on scientific activity. Kuhn has presented 

the fact that a dogmatically held framework of commitment initi

ates, directs, and dominates a scientist's actual investigation, 

and has supplied many case studies that support this. Kuhn has 

also exposed the subjective, sociological, relative aspect of 

scientific development, destroying the objectivistic, atom

istic, simplistic picture of the positivists. Science is shown 

to have a non-atomistic, non-empiricistic basis or foundation.

He has also shown that science is, in a way, normally much more 

routine than it is often made out to be, although Kuhn stresses 

that solutions to puzzles do not come automatically. These con

tributions give Kuhn an important place in developing a positive 

role for beliefs in science.



I I I .  POLANYI'S COMMITMENT

We have seen that Kuhn*s notion of paradigms provides in

sights into the relationship between a belief framework and sci 

entific activity. Michael Polanyi, too, has insights into this 

relationship which he develops around the concept of commitment 

In this chapter I examine some background concepts to Polanyi's 

idea of commitment, and then I describe what Polanyi means by 

commitment, and its role in scientific activity.

A. Background and Context

1. Purpose for Writing

Knowing Polanyi's purpose for writing, I feel, will help 

root Polanyi's concepts in the ‘historical situation that gave 

rise to and contributed the need for these concepts.

Polanyi, himself a scientist, disagrees with the logical 

positivist's ideal of objective scientific knowledge, which is 

"to establish all knowledge in terms of explicit relations be

tween sensory data."^ Sensory data, maintain the positivists, 

are neat packages of external reality that are easily observed 

without the influence of personal feelings, opinions, beliefs, 

or prejudices. Knowledge is formed by relating these packages 

by means of clear, explicit rules.

Scientists, not always living up to this ideal, have at
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times allowed traditional beliefs and prejudices, which have no

objective or sensory basis, to influence their investigations.

The positivists, according to Polanyi, deplore those influences:

They [the positivists] are all convinced that our 
main troubles still come from our having not alto
gether rid ourselves of all traditional beliefs and 
continue to set their hopes on further applications 
of the method of radical scepticism and empiricism.2

By allowing these unsubstantiated and improvable beliefs into sci

entific knowledge, it becomes in part improvable. These unpro

ven parts have created controversies in science and hindered its 

progress. To rid science of these troubles the scientist must 

be sceptical of all unproven and improvable beliefs, and allow 

only sensory data to constitute the content of knowledge. Only 

knowledge based exclusively on sensory particulars will truly and 

accurately reflect external reality.

Polanyi disagrees with the positivists: "the belief that, 

since particulars are more tangible, their knowledge offers a

3
true conception of things is fundamentally mistaken." A picture

of reality based exclusively on sensory particulars is, at best,

partial and inadequate. Consequently, according to Polanyi, the

positivistic image of scientific investigation and discovery

also needs revamping:

The part played by new observations and experiment 
in the process of discovery in science is usually 
over-estimated. The popular conception of the sci
entist patiently collecting observations, unpreju
diced by any theory, until he succeeds in establish
ing a great new generalization, is quite false.
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Polanyi, in his writings, attempts to offer an alternative to the 

positivistic theory of scientific knowledge, one not based on 

sensory data and explicit logical rules. As we will see, Polanyi 

maintains that scientific investigation and knowledge are based 

on a framework of unproven, inarticulate beliefs or premises, 

confidently held by the researcher. Despite the positivists' 

claim to the contrary, such a basis is not a weakness or imper

fection that needs to be eliminated, but a constitutive part 

necessary for scientific activity. Polanyi's purpose for writing 

is to give an accurate description of the framework that forms 

the basis of scientific knowledge. To understand that framework, 

it is helpful to first understand his pivotal, core idea of 

tacit knowing.

2. Tacit Knowing and the Tacit Dimension

The term "tacit" means unsaid, implicit, or unexpressed; a 

tacit thing is something that exists but is not explicitly arti

culated. For example, the meanings of all the words in this sen

tence are unexpressed or tacit, although they need to exist and 

we need to know them to understand this sentence's meaning. An 

explicitly stated sentence, thus, has a tacit component.

Polanyi.has expanded the application of the term "tacit" 

beyond its original use, and uses it to describe the unnoticed, 

unarticulated, but necessary component of things such as pictures, 

skills, and events. For example, the skill of riding a bicycle
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has a tacit dimension. A person who knows how to ride a bicycle 

may not be able to articulate how much weight to shift, how much 

force to exert on his pedals, or how many degrees to turn his 

handle bars when he is successfully turning a comer. These par

ticulars go unnoticed for the cyclist turning a corner at full 

speed; they constitute the tacit component of the skill of bicy

cling. In another example, Polanyi observes that many people are 

able to recognize a familiar face without being able to express 

all the particular characteristics which were needed to recognize 

that face. Those characteristics, which remain unexpressed and 

unnoticed, constitute the tacit dimension of recognition.

The act of knowing, and its subsequent product knowledge,

also have according to Polanyi, a tacit component:

into every act of knowing there enters a tacit 
and passionate contribution of the person knowing 
what is being known, and that coefficient is no 
mere imperfection, but a necessary component of 
all knowledge.®

Every act of knowing contains an unnoticed element, something 

that is not and cannot be articulated. Knowledge that has a 

tacit component Polanyi calls "tacit knowing."

Tacit knowing consists of two connected components. One 

component goes unnoticed, while the other is consciously per

ceived; one part is implicit, the other is explicit. The con

nection between the two components is crucial to the structure 

of tacit knowing. A person relies on the tacit component to 

understand the explicit component. In the earlier example of the
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sentence, obtaining the meaning of the sentence is the focus of 

the act of reading. In that focus, however, there is an unno

ticed reliance on unexpressed meanings of individual words.

The tacit components act as clues which unlock the explicit 

search for the meaning of the sentence, the explicit component. 

The reader has no focussed awareness of the tacit part; he is 

only aware of this part to the extent that it points to the 

meaning of the sentence. In general, says Polanyi, all acts of 

knowing contain this relationship. He describes the relation 

between components (or terms, as he refers to them) as a " func

tional relation between the two terms of tacit knowing: we know 

the first term only by relying on our awareness of it for atten

ding to the s e c o n d .  This relation can also be characterized by 

the directional words 'from/to:' "in  an act of tacit knowing we 

attend from something for attending to something else; namely
g

from the first term to the second term of the tacit relation." 

This spatial metaphor clearly indicates that thé tacit dimension, 

though present, remains in the background away from the center 

of attention.

Polanyi recognizes four kinds of tacit knowing— functional, 

phenomenal, semantic, and ontological— each of which I will dis

cuss in turn. This will show the wide variety of ways Polanyi 

applies the structuré of tacit knowing, and its importance to him.

Functional tacit knowing deals with knowing and executing 

skills. Here the emphasis lies on using unnoticed, learned ac-
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tions to work together in performing a certain skill. The tacit 

actions, though known and used by the performer, are not neces

sarily articulable or even individually demonstrable by him. We 

have, in a different context, already discussed the skill of b i

cycling; however, we will examine another example to understand 

more clearly what Polanyi means. This example of functional 

tacit knowing is the skillful use of a hammer. When swinging a 

hammer to drive a nail into some wood, the carpenter uses many 

skillful actions. He grips the hammer's handle with a certain 

force and position, his right wrist and forearm move the hammer 

with a definite trajectory and force, his left hand, which holds 

the nail at a certain angle, releases it just before the hammer 

hits the nail, his legs and body are positioned in a way that his 

weight gives additional force to the hammer's blow. Yet all tiiese 

skillful actions are accomplished unnoticed; they remain tacit. 

The carpenter tacitly relies on them to drive the nail into the 

wood; he has no explicit awareness of them. His focus is on the 

nail's movement into the wood. Yet the carpenter is not totally 

oblivious to the tacit skills. Using the hammer as an example, 

Polanyi says: "I have a subsidiary awareness of the feelings in 

the palm of my hand which is merged into the focal awareness of 

my driving the nail." The actions of which a person is subsidi

arily aware are those deliberate actions which are undertaken to 

accomplish a more complex skill or goal. The actions themselves 

are not the end goal; they are only the means and thus constitute
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the deliberate mechanism needed to accomplish the goal. Since 

the goal occupies the focus of a person's attention, he is only 

subsidiarily aware of the mechanisms needed to accomplish the 

goal.

Phenomenal tacit knowing occurs in the process of observing. 

Here the emphasis lies on being aware of the tacit particulars 

only in their appearance of the thing being observed. For exam

ple, when a person observes a tree, he does not primarily observe 

leaves, branches, green and brown colours, shape, or size. How

ever, he does not "not see" them either. Instead he relies on 

being aware of them for deliberately focussing on and observing 

the tree. He is not focussing on the parts and individual char

acteristics of a tree, but on the tree itself. The subsidiary 

awareness of the characteristics function as tacit knowledge that 

shape the observation itself. However, since they are not the 

focus of attention, they remain unspecified and unarticulated in 

the observation.

When dealing with the phenomenal structure, Polanyi intro

duces the anatomical terms 'proximal' and 'd istal,' suggesting 

spacial relations of distance and position:

We may say, in general, that we are aware of the 
proximal term of an act of tacit knowing in the 
appearance of its distal term; we are aware of that 
from which we are attending to another thing, in 
the appearance of that thing. We may call this the 
phenomenal structure of tacit knowing.10

The distal term is the tacit component of the observation; the

proximal one is the explicit component, normally the observation
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itself. The metaphor of distance and position suggests an idea 

of movement in the process of observing from the tacit components 

to the recognition of the focus. The movement is a kind of dis

placement of recognition. The individual, tacit components are 

recognized and observed to the extent that they help the observa

tion; the tacit recognition of the tacit part is displaced in the 

explicit recognition of the observed entity. In themselves they 

are not recognized or observed.

The third kind of tacit knowing, semantic, deals with signi

ficance or meaning. Semantic knowing, like functional or pheno

menal tacit knowing, is composed of a tacit and an explicit com

ponent. We have already seen that the meaning of a sentence 

relies on the joint meanings of the words composing it. The 

definitions of individual words of a sentence are not given with 

the sentence, for such a practice would draw the focus away from 

the sentence's meaning to the individual words. Consequently, 

the sentence would become meaningless. Only when the individual 

words' meanings are tacitly and jointly relied on does the sen

tence gain its meaning. However, a person is only aware of the 

meaning and significance of the individual words to the extent 

that they help to make the whole sentence meaningful. The mean

ings of the individual words are displaced into the meaning of 

the whole sentence.

Another example Polanyi gives is the use of a probe to search 

out an otherwise unreachable cavity— for example, a dentist prob-



60

ing the extent of a large cavity which he can only feel with an 

instrument. The impact of the probe as a sensation in the palm 

is not noticed. What is noticed is the width, depth, and ex

tent of ,the cavity. In other words, a person only notices the 

meaning of the sensation in the palm, not the sensation itself. 

Also the meaning is not noticed in the palm, but in the cavity 

itself: the cavity's size and shape is being determined, not the 

position and firing pattern of the nerve endings in the palm.

The sensations in the palm have significance to the extent that 

they convey the shape of the cavity. Polanyi describes semantic 

knowing this way:

We are attending to the meaning of its [the probe's] 
impact on our hands in terms of its effects on the 
things to which we are applying it. We may call 
this the semantic aspect of tacit knowing. All 
meaning tends to be displaced away from ourselves, 
and that is in fact my justification for using the 
terms "proximal" and "distal" to describe the first 
and second terms of tacit knowing.H

The semantic aspect of knowing, like the others, relies on a

movement from the tacit component to the focus of attention.

Thus, any meaningful statement, description, or action relies on

an implicit, tacit dimension lurking in the background.

The last kind of tacit knowing, ontological, "tells what

12
tacit knowing is a knowledge o f." Ontological knowing involves 

understanding a comprehensive entity. By 'comprehensive entity' 

Polanyi means any complex ontic thing, such as a plant or animal. 

Knowledge of comprehensive entities involves both a tacit and an
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explicit dimension: "we comprehend the entity by relying on our

awareness of its particulars for attending to their joint mean-

13
ing." A comprehensive entity has particulars which it incor

porates into a meaningful, complex whole. This structure allows 

a person to use the tacit structure of knowing to comprehend the 

entity: he must attend from the joint meanings of the subsidiary 

particulars to the whole they constitute. In other words, a har

mony must exist between the structure of ontic entities and the 

way to get to know them: epistemology reflects ontology.

Each kind of tacit knowing— functional, phenomenal, semantic, 

and ontological—has important implications for scientific inves

tigation and development. That skills have a tacit structure 

means that manipulating instruments to carry out experiments al

ways intrinsically involves tacit unspecified components. Simi

larly, making observations and gathering data involves many un

articulated tacit dimensions. Furthermore, attempting to find 

meaning in these observations also includes tacit components.

And, lastly, comprehending the sought after entity can only be 

done by relying on subsidiary particulars. In short, all the 

major steps of scientific investigation involve implicit, unspe

cified, inarticulate components. ^

We have seen that tacit knowing is composed of two kinds of 

components: tacit and focal. However, it would be a mistake to 

assume that a focal component is intrinsically focal or that a 

tacit one is, because of some inherent quality, always tacit.
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Instead, says Polanyi:

What makes an awareness subsidiary is the func
tion it fulfills ; it can have any degree of con
sciousness so long as it functions as a clue to 
the object of our focal attention. 5

Thus, a certain awareness can either function as a focus of at

tention or as a subsidiary element pointing to another focus.

For example, a person can focus on the sensations created by the 

impact of a probe in his palm, or he can rely on those sensations 

to determine the size of the cavity he is examining.

Two things must be noted here. First, a component's meaning

does not stay the same when it shifts from being a focus point to

being a subsidiary awareness. Instead,

Whenever we use certain things for attending from 
them to other things. . .  these things change their 
appearance. They appear to us now in terms of the 
entities to which we are attending from them. ^

For example, the meaning of an individual word by itself is dif

ferent from the meaning it contributes to the sentence: in the 

first instance, it is the focus of attention, while in the sec

ond it is only known as it gives the sentence meaning. Or, to 

use the probe again, a sensation in the palm is not the same as 

the discovery of a cavity's size and shape.

Secondly, a component cannot function as both focal and 

tacit component simultaneously. According to Polanyi, "our at

tention can hold only one focus at a time an d ...it  would hence 

be self-contradictory to be both subsidiarily and focally aware 

of the same particulars at the same t im e ."^  A tacit component
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cannot function as the focus of our attemtion and still remain a 

clue for something else at the same time.

A corollary would be that not everything can be the focus 

of a person's attention at the same time. With any one focus, he 

relies on a number of tacit, inarticulate components to make his 

focus intelligible.

These two points have major implications for the scientific 

enterprise. A scientist can never adequately examine and identi

fy the tacit aspects of his research for, in the act of examining 

and identifying it, the tacit component changes in nature. As 

well, no scientist can ever question all things at once, for 

every question requires a tacit support structure.

This concludes our discussion on tacit knowing. In addition 

to its direct major implications for the scientific enterprise, 

tacit knowing is also important in this thesis for its aid in 

understanding Polanyi's concept of commitment and its role in the 

scientific enterprise. We now turn to commitment and its rela

tion to science.

B. The Commitment Framework

1. The Nature of Commitment

The term "commitment" in common parlance usually refers to 

the act or process of confiding, entrusting, handing over to an

other's care, being loyal to, and trusting completely that some-
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thing will not fail in duty or service. Commitment stresses con

fidence in something without reservation, confidence not based 

on hard evidence but on personal estimate and evaluation. All 

these nuances enter into Polanyi's use of the word. However, he 

expands its meaning and uses it as the key concept in his theory 

of scientific activity: commitment, or the act of committing 

oneself to something becomes the cornerstone in Polanyi's alter

native to the positivists.

Polanyi wishes to replace the positivist image of science as 

a completely objective, impersonal activity— following only strict 

rules of inference and relying only on external self-evident data— 

with a more personal one. To do that, Polanyi wishes to introduce 

into the image of science the idea of commitment: "commitment is

a personal choice, seeking, and eventually accepting, something

18
believed. .. to be impersonally given" (emphasis added). That 

which is accepted is done so through a personal act of complete 

trust. The personal nature of commitment is the concrete act of 

conviction.

A major reason why Polanyi characterizes the acceptance of

something as a personal choice is because "we may firmly believe

what we might conceivably doubt; and may hold true what might

19
conceivably be false." Never is "all the evidence" in, so that 

despite himself a person is logically forced to accept something.

He can always conceivably doubt it, despite all the evidence to 

the contrary, because there is always room for doubt in the evi-
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dence presented. Thus, a personal subjective choice to commit 

himself to the truthfulness of what might be false is necessary 

to be convinced of its truthfulness and correctness. That con

viction does not guarantee the choice's correctness: it only en

sures a total feeling of having chosen correctly.

An example Polanyi uses is the firm foreknowledge a scien

tist has of the solution to a problem he is investigating:

To hold such knowledge is an act deeply committed 
to the conviction that there is something to be 
discovered. It is personal, in the sense of in
volving the personality of him who holds it, and 
also in the sense of being, as a. rule, s o l i t a r y . 20

Not everyone has to believe that a solution exists: he may be the

only one. And he is personally convinced that, despite the lack

of evidence or proof as yet, the (as yet hidden) solution to his

problem exists. These two elements of his foreknowledge make it

very personal.

Polanyi, however, does not want to equate the personal ele

ment with a mere subjective whim or opinion. To circumvent the 

allegation of subjectivity, Polanyi states that commitment not 

only has a personal component, but also has a universal one:

It is the act of commitment in its full structure 
that saves personal knowledge from being merely 
subjective. Intellectual commitment is a respon
sible decision, in submission to the compelling 
claims of what in good conscience I conceive to be 
true. It is an act of hope, striving to fulfil an 
obligation within a personal situation for which I 
am not responsible and which therefore determines 
my calling. This hope and this obligation are ex
pressed in the universal intent of personal know
ledge. 21
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A subjective whim does not take anything else but personal taste, 

desire, or need into account. Personal commitment, in contrast, 

is an act that submits to what are believed to be externally im

posed criteria. Because of the universal side of commitment,

"the freedom of the subject to do as he pleases is overruled by

22
the freedom of the responsible person to do as he must."

Polanyi illustrates the universal pole of commitment with an

example from science: "The scientist pursuing an enquiry ascribes

impersonal status to his standards and his claims, because he re-

23
gards them as impersonally established by science." A scientist 

submits his work to standards which are, in his eyes, externally 

imposed, since he believes they merit universal acclaim. It must 

be noted, however, that Polanyi does not say that certain stan

dards or knowledge compose the universal pole because they are 

external, objective, and impersonal: that would again be succumb

ing to the positivist position and exclude the personal element 

from these standards.

The two components or poles of commitment are equally neces

sary for the act of commitment to occur. In the above example, 

a scientist judges his results in an act of commitment where both 

poles are clearly evident: "the act of judgement is its personal

pole and the independent reality on which it bears is its exter-

2  A*
nal [universal] pole." The two poles are correlative because 

they are mutually dependent. One cannot exist without the other: 

"the personal comes into existence by asserting universal intent,



67

and the universal is constituted by being accepted as the imper-

pole, there would be no acceptance, and without the universal 

pole, there would be only subjective wishes.

The two mutually dependent poles of commitment provide a 

cohering framework for a person's activities and investigations. 

Without the cohering action of commitment an act would appear to 

the person undertaking it as disjointed, artificially forced, and 

relatively meaningless. For example, in making an assertion, com

mitment to the assertion gives the person the firm conviction that 

it is true and that he has the evidence to support it. Someone 

hearing that assertion and not committed to it merely hears a 

statement that has no support in its truth claim. Polanyi dia

grams the cohering force of commitment in an assertion this way:

The brackets represent the framework of commitment and the arrows 

the force of commitment. The framework and force give the asser

tion its unity, coherence, and appearance of truth; without these, 

the assertion appears disjointed, artificially forced, and sub

jective. The personal assertion gains universal intent only when 

the assertor is committed to it. Commitment is both framework 

and force. As framework, it is viewed as a static entity that

25
sonal term of this personal commitment." Without the personal
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supports and gives shape. As force, it is seen as an active in

tegrator that gives unity and coherence. Both aspects are neces

sary to capture the picture of commitment.

Without commitment, in fact, all truth would be only alleged

truth, for nothing would be accredited. "Commitment is ...th e

2 7
only path for approaching the universally valid." For example,

' facts1 to which a person is not committed are not facts, but 

only 'alleged' facts. Similarly, there is no knowledge of any 

kind that a person is not committed to: proofs, theories, laws, 

and data only retain their status as knowledge through commitment 

to them.

Two indeterminacies are incurred when a person enters into

an act of commitment: (i) that to which one is committed may be

mistaken, and (ii) even if it is correct, all its implications

28
are not known. Without either, no science could exist. If  

there were no possibility of being wrong, no investigation would 

really be necessary. Similarly, if  the correct assertion exhaus

tively covered the whole territory tinder investigation, no fur

ther discovery would occur, and again science would no longer be 

necessary. Thus, these two are necessary constituents of inves

tigation, and only an act of commitment can overcome them.

In summary, commitment is the framework and force of coher

ence for a person's quest for and assertion of knowledge. The 

act of commitment has a personal pole and a universal pole which 

are mutually dependent: without a universal pole subjectivism
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would set in, and without the personal pole a paralyzing scepti

cism would ensue.

Commitment, viewed from a slightly different perspective, can 

be seen as a network of beliefs. These beliefs provide a frame

work and cohering force for a scientist's investigation and 

knowledge gathering. We now turn to the nature and role of this 

network of beliefs.

2. Beliefs

a. The Nature of Beliefs

Polanyi, when rejecting the positivistic basis for the sci

entific enterprise, affirms 'belief' as an intrinsic part of 

knowledge:

to believe before we know, and in order that we may 
know, is based on a deeper insight into the nature 
of knowledge and of communication of knowledge than 
is a scientific rationalism that would permit us to 
believe only explicit statements based on tangible 
data and derived from these by a formal inference, 
open to repeated testing. ^

And Polanyi says elsewhere: "to avoid believing one must stop 

30
thinking." The act of believing, the personal pole of commit

ment, involves putting faith in, assenting to, trusting, being 

convinced of something without formal proof, data, or evidence. 

That which is believed or held to be true can be called a belief. 

These beliefs form a network that can exert a great influence on 

the person committed to them.

Scientists are committed to such a network of beliefs. These
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form the premisses of science:

Underlying the assent to science and the pursuit 
of discovery in science is the belief in scienti
fic premisses to which the adherents and cultiva
tors of science must unquestioningly assent.31

The term 'premiss’ implies a proposition that serves as ground 

for argument and conclusion. Here Polanyi uses it to describe 

the beliefs held by the scientist which serve as a ground, 

source, and basis for his investigations, arguments, and con

clusions .

The network of premisses in science are not all of the same

kind:

The premisses which underly science fall into two 
classes. There are the general assumptions about 
the nature of everyday experience. . . .  And then 
the more particular assumptions underlying the 
process of scientific discovery and its verifica
tion. 32

Under these two categories fall a broad range of beliefs used by

scientists. We will examine some major ones of each category.

One general belief that all scientists affirm is the belief

that science itself is positive in nature:

They must believe that science offers us an aspect of 
reality and therefore manifests its truth inexhausti
bly and often surprisingly in the future. Only in 
this belief can the scientist conceive problems, pur
sue inquiries, claim discoveries; this belief is the 
ground on which he teaches students and exercises his 
authority oyer the p u b l i c . 33

This very general belief about science's ability, necessary for

the scientist to do his work, is part of his general assumptions

about everyday experience, rather than a particular assumption
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underlying science. Yet PdLanyi asserts that this general assump

tion supports the activities of scientific investigation.

A second general assumption no scientist does without is 

the affirmation of the existence and pursuit of truth. The com

munity of scientists is "dedicated to the fourfold proposition 

(1.) that there is such a thing as truth; (2) that all members 

love it; (3) that they feel obliged and (4) are in fact capable 

of pursuing it ."  Without this fourfold belief no scientist 

could carry out his work or feel comfortable with his fellow 

scientists' work. Without it, a radical, debilitating sceptism 

would set in among scientists, and no science would be practiced.

A third kind of general assumption concerns the existence

and nature of external reality. For example, scientists generally

hold a naturalistic (as opposed to magical or mythological) out-

35
look on reality. Events are regarded to have natural causes, 

instead of magical ones. Scientists also may believe in the exis

tence of regularity and pattern in an external reality.

Alongside these general beliefs are more specific ones.

These beliefs can be categorised as particular assumptions for 

science. One specific kind is a vision of the reality under in

vestigation. To illustrate these visions Polanyi gives a number 

of historical examples. Copernicus assumed that the universe was 

governed by numerical and geometrical rules. Galileo believed 

that the universe consisted of mass in motion, governed by the 

laws of mathematical dynamics. Newton was convinced that all
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phenomena were reducible to ultimate constituent particles.

Polanyi characterizes these premises as visions: mental represen

tations or manifestations of external objects and relations (re

ality) . These beliefs are called a vision because:

It is less than knowledge, for it is a guess; but it 
is more than knowledge, for it is a foreknowledge of 
things yet unknown and at present perhaps inconceiv
able. Our vision of the general nature of things is 
our guide for the interpretation of all future exper
ience. Such guidance is indispensible. 37

The vision is a belief that is antecedent to any research; it 

acts as foreknowledge of the knowledge the scientist expects to 

find by means of his research. Knowledge is the result of that 

research. However, the vision is not a merely subjective pic

ture that arises in the mind and has no contact with reality.

The vision must be a good 'guess' about reality. This is because 

scientific discovery is deduced from it:

to an important degree all discovery is deductive.
For no inquiry can succeed unless it starts from a 
true, or at least partially true, conception of the 
nature of things. Such foreknowledge is indispensi- 
ble; and all discovery is but a step towards the 
verification of such foreknowledge. -38

In this way, the assumptions about reality form an important in

gredient in the scientist's process of discovery.

Scientists also hold beliefs about "the proper method and 

purpose of scientific inquiry." These beliefs indicate "the kinds 

of questions which seem reasonable and interesting to explore,...

the kinds of conceptions and relations that should be upheld as 

39
plausible." These and others form the network of specific be

liefs that undergird science. We will examine them in a different

36
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light when we look at the role of beliefs in scientific activity. 

First, however, we must examine the visibility of these beliefs 

in the scientific enterprise.

b. The Tacit Character of the Beliefs in Science

The positivists claim that beliefs have no place in science, 

and that, generally, in good science, none exist. How can they 

not notice any, while Polanyi claims they do exist and remain 

influential? The key to this question lies in their tacit na

ture .

Beliefs that are basic to and influential in scientific 

activity are never explicitly stated: "the premisses of science 

cannot be explicitly formulated, and can be found authentically 

manifested only in the practice of science, as maintained by 

the tradition of sc ience ."^  As a result, "we hold that no ex

haustive statement of the premisses of science can possibly ex

ist. These premisses are tacit and inarticulate.

The tacit nature of these beliefs forms a clue as to how they 

function in the mind of a scientist who unthinkingly holds them. 

These beliefs act as tacit knowledge upon which the scientist re

lies while focussing on the problem he is trying to solve or on 

the discovery he is trying to make. Here we meet with the struc

ture of tacit knowing. The discovery or solution constitutes the 

proximate, explicit component of the act of knowing, while the 

whole network of beliefs (premisses and assumptions) forms its 

distal, subsidiary component. The scientist attends from the
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beliefs to the discovery. Because of that, he will not be ex

plicitly aware of his own beliefs. He will only be aware of 

them to the extent that they are embodied in the discovery or 

solution he is seeking. The subsidiary meaning of these beliefs 

brings meaning to the information he is focussing on. Or, in 

terms of tacit knowing, the beliefs help thè scientist to obtain 

a clear picture of the as yet hidden reality he seeks to uncover. 

Here we see the structure of tacit knowing at work in the scien

tific enterprise.^

This structure ensures that the beliefs remain invisible in 

the scientific enterprise. However, because the scientist relies 

on them as the tacit component of his activities, these beliefs 

play a major role in science. We now turn to that role.

3. The Role of Beliefs in the Scientific Enterprise

Polanyi mantains that certain beliefs help to motivate the 

scientist to inquire and investigate. Only if  the goal is reach

able will he be willing to initiate his research: "Such an endea

vor can go on only if  sustained by hope, the hope of making con-

43
tact with the hidden pattern of things." The beliefs that a 

hidden reality exists, that it is understandable, and that it 

is within reach of the researcher, motivates him to work for 

long periods of time on one problem— sometimes the major portion 

of his career.

The beliefs that the world has order and pattern do more than
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just motivate the scientist, for they also shape his specific

investigation:

I have spoken of our powers to perceive a coherence 
bearing on reality, with its hidden future manifes
tations. But there also exists a more intensely 
pointed knowledge of hidden coherence: the kind of 
foreknowledge we call a problem. And we know that 
the scientist produces problems, has hunches, and, 
elated by these anticipations, pursues the quest 
that should fulfill these anticipations. This quest 
is guided throughout by feelings of deepening cohe
rence and these feelings have a fair chance of prov
ing right. We may recognize here the powers of dy
namic intuition.44

The key words — foreknowledge, hunches, anticipations, feelings of 

deepening coherence— suggest beliefs that the scientist brings to 

his work. Commitment to these beliefs gives shape to his investi

gations. Without them, he would not be able to limit, direct, and 

focus his desire to research into a manageable channel.

The beliefs that influence a person's science are not just

general beliefs about pattern and order in reality. More specific

beliefs, which we saw Polanyi refer to as visions of reality,

guide research in specific ways:

Our vision of reality, to which our sense of scienti
fic beauty responds, must suggest to us the kinds of 
questions that it should be reasonable and interesting 
to explore. It should recommend the kind of concep
tions and empirical relations that are intrinsically 
plausible and which therefore should be upheld, even 
when some evidence seems to contradict them, and tells 
us also, on the other hand, what empirical connections 
to reject as suspicious, even though there is evidence 
for them.45

The central belief about the general nature of things shapes sci

ence by providing questions that need an answer, and also by pro

viding a range of possible answers. Furthermore, it gives crite-
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ria for judging the suitablity of those answers. Finally, it

judges the relevance of the evidence available to support or

undermine the answers.

These beliefs, however, do not act as an explicit set of

rules for scientific activity: they are not an instruction manual.

Says Polanyi, "there are no manuals prescribing the conduct of

research; clearly because its methods cannot be definitely set 

46
out." Instead, what is necessary is an accurate picture—pre

conception, foreknowledge— of the reality under investigation. 

"There must be sufficient foreknowledge of the whole situation to

guide the conjecture with reasonable probability in making the

47
right choice at each consecutive stage." The accuracy of this

preconception, of course, cannot be known beforehand; instead, it

only has universal intent. Afterwards, its accuracy is known

through its fruitfulness, for true foreknowledge leads to a host

of novel and unexpected results— true or correct knowledge being

indeterminate and open-ended. The non-explicit way the beliefs

order and guide research will lead to unexpected results— if the

beliefs are accurate foreknowledge.

One specific influence of beliefs that still should be noted

is the role they play in gathering and determining observations,

data, facts, and evidence. These, according to the positivists

are plainly evident, easily recognizable, unchanging packages.

Polanyi disagrees:

It is frequently said that facts of science remain 
and only the interpretations change. This is not
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true or is at least very misleading.. . .  Apart 
from meaningless sense impressions there is no ex
perience that abides as a 'fact* without an ele
ment of valid interpretation having been imparted 
to it.

[T]here are no mere facts in science. A scientific 
fact is one that has been accepted as such by scien
tific opinion, both on the grounds of the evidence 
in favour of it and because it appears sufficiently 
plausible in view of the current scientific concep
tion of the nature of things. Besides, science is 
not a mere collection of facts, but a system of 
facts based on their scientific i n t e r p r e t a t i o n . ^8

Here Polanyi proposes a different view of facts and data. Beliefs 

about the nature of things filter and group incoming sense impres

sions into meaningful facts and observations. Without such a f il 

ter, the scientist would not be able to organize those sense im

pressions and no data could be generated at all.

These sense impressions are organized through the power of

tacit knowing. This is not automatic, Polanyi posits, but takes

active effort on the part of the researcher. "It  is the supreme

achievement of our eyes to show us objects having constant colour,

size and shape, irrespective of their distance, position, and il- 

49
lumination." The force of commitment, guided by a vision of 

reality, gives rise to stable, recognizable observations. In the 

act of commitment, the scientist gathers unspecified clues that 

are integrated into the observation. But, because of the struc

ture of tacit knowing, "the main clues on which perception relies 

are in fact deeply hidden inside the body and cannot be experi

enced in themselves by the perceiver. These clues cannot be
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identified and seen in themselves, and at the same time remain 

clues for the observation. Thus, no explicit rules can govern 

the integration of the clues into a stable observation; only a 

personal act of commitment with universal intent can do so.

The vision of reality, guided by the force of commitment,

is not the only thing that influences the generation of facts;

personal judgement or decisions also enter the picture:

The scientist in pursuit of research has incessant
ly to make decisions whether to take a new instru
ment reading or some other new sense impression as 
signifying a new fact, or to regard it merely as a 
new indication of an old fact— or else to reject it 
as having no significance at all. These decisions 
are guided by the premisses of science and more par
ticularly by the current surmises of the time, but 
ultimately there enters an element of personal 
judgement. ■*■

Without judgement no data would be generated, and no scientific 

theory would remain stable. The scientist must always decide 

whether a new reading is an observed deviation from the current 

theory, and whether, if  it is, it should be disregarded or clas

sified as an anomaly. The act of judgement is not based on facts 

or data, but is itself a component of their basis. Judgement,

part of the personal pole of commitment, determines the 'fit ' of

52
a new fact into the received body of scientific knowledge.

The network of beliefs to which a scientist tacitly assents

plays a major role in determining his activity. This framework,

in general, "will induce him to see what conforms to this frame-

53
work and to ignore what does not." Now that we have seen how
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Polanyi views the role of beliefs in the scientific enterprise, 

we are in a position to see how, according to Polanyi, the net

work is acquired and how they change.

4. Entry and Shifts of the Belief Framework

To complete Polanyi's picture of the scientific enterprise,

I will discuss how the framework is acquired and how changés or 

shifts occur between frameworks.

a. Entry and Acquisition

Polanyi identifies the source of the scientist's framework 

this way: "the conceptual framework in which we operate is bor

rowed from local culture and our motives are mixed up with the 

forces holding on to social p r i v i l e d g e A s  a child enters his 

cultural and social milieu, his basic and most comprehensive be

liefs are formed; the milieu, in this way, defines the condi

tions or boundaries within which that person is called to exercise 

his responsibilities. Although no one has a choice into which 

cultural milieu he will be bom , this is not a blemish or imper

fection in the framework. Instead, Polanyi views "these acci

dents of personal existence as concrete opportunities for exerci-

55
sing our personal responsibilities." Being bom into a certain 

culture and obtaining one's conceptual framework from it is an 

opening, a concrete space or area that is needed to exercise re

sponsibility. Without a concrete setting, there would be no room 

for this action.
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The inherited milieu gives a broad shape to the framework 

of scientific beliefs, and therefore these beliefs must be fur

ther shaped and specified if  they are to function as scientific 

premisses or beliefs. Science education sharpens the framework 

of beliefs inherited from the external milieu. Polanyi sees 

three stages to the full acquisition of the premisses on which 

science is based:

The premisses of science are taught today roughly 
in three stages. School science imparts a facility 
in using scientific terms to indicate the established 
doctrine, the dead letter of science. The university 
tries to bring this knowledge to life by making the 
students realize its uncertainties and its eternally 
provisional nature .... But a full initiation into 
the premisses of science can be gained only by the 
few who posses the gifts for becoming independent 
scientists, and they usually achieve it only through 
close personal association with the intimate views 
and practice of a distinguished m a s t e r . 56

The student is first taught what science considers 'safe' material, 

that which is believed to be uncontrovertably true. In this way 

the student gains full confidence in a wide set of facts, laws, 

and theories. The dogmatic truthfulness is relaxed, and the stu

dent is taught that the 'edge' of science is always in flux. How

ever, the student always gains confidence in the premisses of 

science through the authority of a master; thus science education 

invariably resembles a mas ter-apprentice relation. This appren

ticeship may be regarded as a "much simplified repetition of the 

whole series of discoveries by which the existing body of science 

was originally established;" in this way, "The youth aspiring 

to become a scientist will have to accept the example of great
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scientists, some living and many dead, and seek to derive from 

it an inspiration for his own future c a r e e r . A c q u i r i n g  the 

network of beliefs is done by undertaking and working through 

the concrete examples the master scientist offers.

Acquiring this framework—which includes conceptions, atti

tudes, skills, and criteria— is not an easy task: "students of 

science have to learn laboriously to see things through a tele

scope, a microscope, or in the vague shadows of a radiogram.

The gift of seeing things where others see nothing is indeed the

mark of a genius, a faculty guided by vague criteria, just as

5 8
are the feats of keen insight." Because the student acquires 

his framework only with great difficulty, it is at first accepted 

purely on authority of his teachers and masters.

Only in later education, as a young scientist, does the ap

prentice learn to rely less and less on the authority of his 

teachers and masters:

As he approaches maturity the student will rely for 
his beliefs less and less on authority and more and 
more on his own judgement. His own intuition and 
conscience will take over responsibility in the 
measure in which authority is eclipsed.

By interiorizing more and more of the beliefs as his own, the 

young scientist obtains independent grounds from which to start 

his own investigations and discoveries. He becomes personally 

committed to these beliefs, convinced of their truth, trustwor

thiness, and fruitfulness. Once these beliefs are interiorized, 

they become tacit and recede into the background of the scien-
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tist's consciousness. However, they retain their active role in 

his activity.

Because a young scientist has interiorized his beliefs, he 

becomes independent of his masters. This independence allows him 

to take his research in a direction that may oppose his teachers 

or masters. As well, he may even experience a shift in the be

liefs he was at first committed to. We now turn to Polanyi's 

view of how these shifts in commitment occur,

b. Shifts in Commitment

To understand the cause of shifts, we must briefly discuss 

the nature of scientific problems. The problems scientists at

tempt to solve have the structure of tacit knowing. These prob

lems are composed of particular phenomena, information, or clues 

which seem to have an (as yet hidden) underlying coherence.

These particulars form the tacit component of the sought after 

solution. However, a logical gap exists between the particulars 

and the coherent picture, between the problem and the solution: 

the scientist cannot simply deduce, by means of rules of infer

ence, the coherent picture from the particular clues. Instead, 

this logical gap is overcome by an act of commitment; the force 

of commitment overcomes the problem. „ The resultant picture*—know

ledge, fact, theory—normally and usually can be fit into the 

framework of beliefs that influenced and guided its generation.

However, because the solution is obtained through an act of 

commitment rather than explicit deduction, the solution does not 

always fit into the framework that gave rise to it. At times the
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only way to achieve coherence and unity again is to modify or 

radically change the existing framework of beliefs: "Major dis

coveries change our interpretive framework. Hence it is logical

ly impossible to arrive at these by the continued application of 

our previous interpretive framework."^ This shift in framework 

is also done by an act of commitment rather than through formal

ized steps of inference. The result is that a logical gap is 

created between the old framework and the new one. The shift 

across the logical gap is not accomplished by reasoned arguments; 

instead,

it entails a conversion to new premisses not acces
sible by any strict argument from those previously 
held. It is a decision, originating in our person
al judgement, to modify the premisses of our judge
ment, and thus to modify our intellectual existence, 
so as to become more satisfying to ourselves, (em
phasis added)

This conversion is best characterized by the structure of tacit

knowing; all at once the pieces fit together and a new coherence

is achieved. Such coherence often does not come as the result of

deliberate effort, but often as a flash after a period of rest.

The change takes place "by a process of spontaneous mental reor-

62
ganization uncontrolled by conscious effort."

Just because one scientist has switched interpretive frame

works does not mean that others in the field will automatically 

do so. The gap between him and the other scientists is diffi

cult to cross, although he invariably invites them to do so:

To the extent to which a discoverer has committed 
himself to a new vision of reality, he has separated



84

himself from others who still think along old 
lines. His persuasive passion spurs him now to 
cross this gap by converting everybody to his way 
of seeing things, even as his heuristic passion 
has spurred him to cross the heuristic gap which 
separated him from d i s c o v e r y . 63

The difficulty in the discussion between interpretive frameworks 

is that true discussions only take place between scientists with 

similar conceptions of the nature of things. Reasoned discus

sions break down between opinions based on different frameworks. 

Neither side can interpret the other's arguments into his own 

terms: formal arguments work only within a framework.

Instead of formal arguments, the proponent of the new frame

work seeks to convert the others in the following way:

Proponents of a new system can convince their audi
ence only by first winning their intellectual sym
pathy for a doctrine they have not yet grasped.. . .
Such an acceptance is a heuristic process, a self
modifying act, and to this extend, a conversion.

The other scientists must believe in order to understand. The 

switch involves placing their confidence in new beliefs, and re

quires a personal act of commitment.

Although no one is or can be forced to accept a new frame

work, the conflicts in science that arise because of conflicting 

frameworks usually are quickly resolved. This is because the 

frameworks overlap and there is considerable common ground:

even in the most profound divisions that have yet 
occurred in science, the rebels and conservatives 
have alike remained firmly rooted on the same 
grounds. Accordingly, these conflicts have always 
been settled after a comparatively short time in a 
fashion which has proved acceptable to all scien
tists .
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Scientists, despite their differences, speak with similar language 

and concepts because they were trained in the same tradition. 

Therefore, generally, they respect and take seriously each 

other's judgements.

C. A Brief Assessment of Polanyi

Polanyi's description of commitment must be understood as a 

reaction to the positivistic ideal of impersonal, explicit, em- 

plrdcistically based knowledge. To improve on this ideal, he empha

sizes the personal, tacit, and fiduciary characteristics of know

ledge. However, at times, Polanyi's presentation of these aspects 

is somewhat confusing or ambiguous, for his style relies more on 

examples than on a systematic explanation. We will discuss one 

major ambiguity here.

Polanyi's description of tacit knowledge is ambiguous. He 

describes four structures of tacit knowing— functional, phenome

nal, semantic, and ontological. However, it is not clear whether 

these are four separate acts of knowing, or whether one act con

tains all four aspects. Although he does not explicitly say so, 

his examples seem to indicate that both alternatives or interpre

tations might be possible. Thus the act of successfully maneu

vering a bicycle around a corner seems to require only functional 

knowing, not semantic, phenomenal, or ontological knowing. Simi

larly, the act of discovering the meaning of a sentence seems to 

require only semantic knowing. However, the perception of letters
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and words is a phenomenal act, not a semantic one; thus, tacitly, 

the semantic structure seems to require the phenomenal structure. 

Similarly, Polanyi's example of the probe dn the cavity— used to 

describe the semantic structure— also has phenomenal as well as 

functional aspects. There is skill involved in probing a cavity, 

and the reception of tactile stimulations in the palm is a pre

requisite to receiving their meaning (as a certain sized and 

shaped cavity). Thus it sometimes appears that one kind of tacit 

knowing relies on the tacit presence of another, forming a hier

archy, with functional knowing on the bottom, and ontological 

knowing on top. Thus functional knowing would stand alone as an 

independent act, but phenomenal knowing would rely on the func

tional to be complete. Similarly, semantic knowing would rely 

on both the functional and the phenomenal, and ontological knowing 

would rely on all three.

If  this one-way hierarchial arrangement is the correct de

scription of tacit knowing, the ultimate foundation or basis of

knowing would be the phenomenal and functional aspects of the 

6fi
act. There is then still an ambiguity in Polanyi, for this 

kind of foundation makes no mention of the role of beliefs in the 

foundation of knowledge. Yet beliefs, as we have seen, play a 

major role in Polanyi's thinking, forming a framework for scien

tific activities, molding the perceptions of the scientist, and 

governing his actions.

A solution to this ambiguity is to realize that any act of
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knowing has all four aspects of the tacit structure of knowing 

present. Thus, for example, in the act of perceiving, there 

would not only be the experiential clues present (which, when 

integrated, compose the visual object) but there would also be 

semantic and ontological clues present which help to recognize 

the object as an intelligible entity. Ultimately, tacit beliefs 

need to be present in order to obtain a complete perception; per

haps these beliefs occur at the ontological level, or at some 

other level. In any case, both beliefs—preconceptions, premis

ses, foreknowledge— and perceptual clues need to form the back

ground to the act of perception; perceptual clues are insuffi

cient. This interpretation of Polanyi would help to tie together

fi 7
the tacit structure and the role of beliefs in knowing.

Another point that deserves some discussion is whether Po

lanyi avoids subjectivism with his concept of commitment. Sub

jectivism, of course, has various definitions, but the accusation 

is usually meant in terms of idealism— a coherence theory of truth

with no external contact— and irrationalism— a totally inward

68
looking subjectivism.

These charges center around the interpretation that Polanyi 

has no sure way of contacting reality; the only thing he can be 

sure of, the argument goes, is his belief that he has contacted 

reality, and that he sinks into either idealism or irrationalism. 

These charges can be refuted, however. Idealism is the position 

that reality has no real structures, but that the mind imposes
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regularities onto the phenomena: in effect, the mind creates the

structures that appear in reality. As H. Kuhn points out,

Polanyi does not speak of creating or constructing the entities

which compose reality. Instead, Polanyi talks about contacting

reality and discovering the regularities that exist in external

69
reality. The basis for this contact lies in the isomorphism 

between knowing and b e in g .^  Thus reality, itself contactable, 

is composed of regular structures.

The ability to contact reality also answers the charge of 

irrationalism. John Brennan convincingly argues that, because 

for Polanyi the scientist is an explorer, discovering reality, 

his active, personal input is counter-balanced or restrained by 

the structures of external rea lity .^  Because he wishes to con

tact reality (instead of looking purely inwardly) he must exer

cise personal responsibility. The universal intent of the sci

entist is his belief that he has true contact with reality. The 

term 'belief' still enters the picture because he may be wrong— 

that is the hazard of an explorer. He has no way of independently 

verifying that the belief genuinely and accurately contacts reali

ty. But then, verification is not the safeguard against subjec

tivism. Thus the criticisms of subjectivism do not really hold 

for Polanyi.

Polanyi1s alternative to the positivists has several impor

tant insights to offer for our thesis. He has shown that beliefs 

play an influential role in the activity of science. The genera
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tion of scientific knowledge is carried out by means of tacit, 

unspecifiable acts and needs a network of tacit assumptions, 

skills, and knowledge to be successful. He has specified the 

nature of the tacit structure of knowing, and shows how this is 

prescriptive for the activity of science. These insights give 

Polanyi an important place in improving the image of scientific 

research and developing a positive role for beliefs in the sci

entific enterprise.



IV. RADNITZKY'S INTERNAL STEERING FIELDS

Like Polanyi and Kuhn, Gerard Radnitzky is concerned to give 

an adequate account of how scientific research occurs. Radnitzky, 

too, maintains that beliefs play a constitutive role in science 

and he captures that relationship in his concept of Internal 

Steering Field. First I give some background to this concept, 

and then I explain it.

A. Background and Context

1. Purpose for Writing

To place Internal Steering Fields in a context, it is bene

ficial to understand why Radnitzky develops this concept. He 

does so because he wants to develop a theory of research that 

will function effectively for both philosophy and science, for 

neither have an articulated research theory. The reason why 

they do not have one, Radnitzky declares, is because of the logi

cal empiricists.^" Their views have dominated and continue to 

dominate philosophy of science, and, continues Radnitzky, "by

dominating the scene they have delayed other approaches by about

2
half a century." The logical empiricists have not developed a 

theory of research and do not think that one needs to be developed. 

This attitude has "polluted the intellectual environment." The 

result is that, despite the western world's emphasis on scienti-
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fic investigation, no research theory exists.^

According to Radnitzky, the reason why the logical empiri

cists believe a theory of research is unnecessary is that they 

believe that physics acts as a model for research:

All scientific disciplines should form part of one 
basic discipline (monism)...and physics approxi
mates this ideal best ("physicalism"). c Other dis
ciplines may be reduced to physics.. . .

Physics, the most exact empirical science, is not in need of a 

theory of research, according to the logical empiricists. The 

method of physics follows the explicit and simple rules of "the" 

scientific method, and consists of self-evident observations tied 

together by logical, mathematical relations (which also are read

ily accessible to the mind). Since both are easily accessible to 

physicists, and since all other scientific investigations should 

emulate physics, no science needs a research theory.

A theory of research helps the researcher appreciate and un

derstand all the factors that enter into his investigation; it 

uncovers the hidden influences and reveals unrealized assumptions 

brought to research. The logical empiricists, because they be

lieve all science emulates physics, maintain that such influences 

and assumptions do not enter into scientific research. All un

proven, metaphysical, and superstitious beliefs can be and are 

left out of science. Radnitzky wants to combat the logical em

piricists on this point, for he thinks that all science, even 

physics, is influenced by these beliefs. To maintain the contrary
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is simply a false image of science. Radnitzky wants to rid sci

ence of that image because it has impeded actual research. And, 

concludes Radnitzky,

by demasking the image of science underlying 
Scientism [logical empiricistic philosophy of 
science] as a false one.. .Research Theory can 
make a contribution.. . to the protection of our 
intellectual environment.6

Although the logical empiricists have not developed a theory 

of research, Radnitzky recognizes that other philosophers of 

science, including Kuhn, Polanyi, Toulmin, Hanson, and Feyerabend, 

have begun to do so. However, Radnitzky feels dissatisfied with 

their approach because they have fallen into the trap of histori

cal relativism. Radnitzky's criticism of Kuhn, for example, is. 

that he "falls back upon an empirical interpretation [ of research 

theory],. . ,  a position which reduces theory of research to a 

stylized history of science."^ Kuhn's historical approach does 

not allow him to develop a prescriptive or normative theory of 

research. Radnitzky wants to develop such a normative theory.

2. Two Background Concepts: Research and Traditions

a. Research

Radnitzky wants a research theory that can help guide sci

ence. By 'science' Radnitzky means the complex human activity in 

which people try to develop novel and accurate explanations 

about reality; science includes the people, the transformations 

occurring, the instruments used, the ensuing products, and the
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dissemination of those product? or results. Radnitzky divides 

this complex, which he aptly calls the scientific enterprise, 

into four categories: producers, production, products, and pro-
g

duct marketing, each of which can be studied separately. Stu

dies of producers deal with the motivation, abilities, and ideas 

of the researchers. These studies examine the personal or human 

aspect of research, and emphasize that scientists are people. 

Radnitzky feels that these studies are largely empirical, exam

ining the research group "from the point of view of psychology,

9
sociology, and history."

Studies of production abstract the production process out of 

the concrete, human activity of research. The human component as 

such is ignored, although the beliefs, concepts, attitudes, and 

assumptions, once abstracted from the humans who hold them, are 

included. The aim of this study is to "produce models of the 

growth of scientific knowledge."^ These models, hopefully, will 

be prescriptive for the production of knowledge; thus these 

studies could be labelled 'normative' in contrast to the 'empiri

cal' studies of the producer. Radnitzky is primarily concerned 

with the study of production, and develops his research theory 

from that approach. The other two components of the scientific 

enterprise— products and the marketing of products— and their 

study do not concern our discussion.

Research is the systematic investigation of some phenomenon 

in reality. However, when viewed from the perspective of 'pro-
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duction,' this definition changes. Radnitzky wishes to focus on 

certain features of the activity of investigation. These fea

tures center around the changes that occur in the means of pro

duction. Radnitzky, for his purposes, defines research as "a 

transformation of complexes of knowledge, problems, and instru

ments— software and h a r d w a r e . B y  this definition he means the 

production and improvement of the hypothesis used in scientific 

investigation, the questions or difficulties being investigated, 

and the intellectual and physical tools (ideals, theories, con

cepts, computers, machines, labs) used for the investigation.

By 'research' Radnitzky does not mean the activity of resolving 

a particular problem, but the activity of developing better ways 

to resolve that problem. He is interested in lines of develop

ment or sequences of knowledge (hypotheses), problems (questions), 

and instruments (tools). These three parts of research are so 

intertwined that they form a complex which can be considered as

a single unit: Radnizky calls this unit the Knowledge-Problems-

12
Instruments complex.

Radnitzky wants to develop a theory of how a Knowledge-Prob

lems-Instruments complex is transformed and improved. This theory 

should not only be descriptive but also prescriptive. He wants 

to develop a normative model for research which can be used as a 

standard by a researcher to compare his own research to. Such a 

model would be beneficial to the scientist for it would expose all 

the components and interactions of his research. If  he would know
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and understand all the components, he would better be able to 

identify and correct the weaker links and thus improve his re

search.

The research theory will help a scientist by exposing his

research tradition: "The role of Research Theory. . .will be to

help the researcher to see his own enterprise in a wider con-

13
text." That context is the research tradition the researcher

works in. This tradition, entered through education, suggests

problems to solve, ways of solving them, and instruments useful

for solving them. A research theory can make the tradition and

its influences visible to the researcher. In this way, the

"research theory can debunk the blind dependence on tradition,

and thus improve self-understanding."^ Through criticism of

the tradition, the researcher can adjust his investigation, for

it "liberates him from the influence of traditions and modes of

thinking which he cannot see t h r o u g h . O n c e  he is liberated

from his tradition, his investigations will be smoother and his

results better.

Through the exposure and criticism of research traditions,

Radnizky hopes to achieve "the perpetual modification of the

practice of life in the direction towards the realization of an

1  fi

open, unlimited 'communication' community." By removing blind 

adherence to dogmatized traditions and by initiating communication 

between traditions, he wants to achieve the complete control by 

all people over all of their activities. The final goal of Rad-
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nitzky's research theory is the emancipation from all the blind 

forces that unknowingly impinge on people, so that they will 

finally have the ability to control their own destiny. ^

b. Research Traditions

We have seen that Radnitzky's aim is to make the researcher 

aware of the tradition he operates in, with the purpose of liber

ating him from its blind forces . Implicit in this aim is the view that 

traditions shape research programs and strategies, and that such 

an influence is often negative. However, Radnitzky also maintains 

that research traditions are necessary and even beneficial for re

search: "Obviously one cannot stand outside of all traditions.

Besides creating order, a tradition provides us something which

18
we may process and improve.” Without the tradition research 

would tend to come to a bewildering halt, for there would seem to 

be no priorities for research projects and nothing to measure 

improvements against. Traditions regulate, among other things, 

what problems to deal with, how to deal with them, and what re

sources to use. The positive role of the tradition gives a re

searcher the necessary context to work in.

By providing the necessary context for the researcher, tradi

tions stabilize his work. In fact, "intellectual traditions. . .  con

stitute the main stabilizer mechanisms of science." (emphasis

19
added). Traditions stabilize science by providing the research

er with foreknowledge:

the core of factors stabilizing a research enter
prise. . .are the p re Concep t i ons about the territory.
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The most general of these assumptions will form 
part of the world-picture, or, in the case of the 
humanities, of an image of man.20

These preconceptions give stability because they give the re

searchers in the tradition an idea of what to look for and ex

pect. The actual projects designed and undertaken may differ, 

whether from other researchers in the tradition, or from other 

projects carried out earlier by the same person, but the goal— 

the territory of reality being explored— is common to all. They 

all expect to find things similar to or in harmony with the 

others. The projects thus have continuity and coherence, and 

hence are stabilized: the Knowledge-Problems-Instruments com

plexes have continuity and even development, and thus stability. 

Without preconceptions to guide them, successive Knowledge-Prob- 

lems-Instruments complexes would be disjunct. Traditions, thus, 

play a major and positive role in research.

A research tradition, as the term implies, is communal in 

nature. No researcher carries out his research in isolation from 

others, either contemporary or past, but always is part of a 

school. Schools form when likeminded people come in contact:

When an intellectual tradition takes shape its 
members will more or less implicitly already em
brace a certain world-view, certain basic valua
tions, etc.; and they may "gravitate" towards 
certain schools of thought because of their 
foreknowledge, because of vaguely felt sympathies, 
and so on. *

The group, upon coming together, form a 'common mind' based on 

shared world-views, values, and attitudes. Each member, and sub-
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sequent newcomers, carry out their research stabilized by this 

common bond; only the advice, judgement, and encouragement of 

fellow members is important to them. No other opinion on re

search is seriously considered.

Basic to the 'common mind' is a common language. "The ex

istence of a common language and hence the existence of a commu-

22
nication community is a precondition for all research." Re

searchers need interaction and feedback from other researchers, 

and that requires clear communication. That kind of communication 

requires a common language, for "language institutionalizes per

spectives (ways of looking at the world and man), categories, and

23
modes of action." Only language stabilizes these things, and 

allows them to be transferred from one mind to another. Thus 

language, in a positive way, stabilizes a research tradition.

The positive role of language is not without its drawbacks, 

however :

language has always a dogmatic element: it binds us 
to a certain form of life. This holds for ordinary 
language, and also for the special language of sci
entific traditions.24

By being in part dogmatic, language also impedes the researcher 

from his liberation and complete self-control. Here, for Radnit- 

zky, a tension exists: that which is necessary for research also 

impedes its progress.2“*

Radnitzky, putting his idea of research tradition into the 

language of his research theory, defines 'research tradition' as
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follows:

By 'research tradition1 I refer primarily to a 
model (to an ideal type) that helps us to struc
ture a series of writings, research reports, texts, 
and so on which we wish to understand better, and 
only secondarily to a system with real human com
ponents . On this view, preconceptions are con
ceived as hypotheses about the nature of the sub
ject matter, and as the program for the discipline, 
as a set of declared i n t e n t i o n s . 26

He deliberately excludes explicit reference to the human element 

because he wishes to focus on the actual entities that change, 

rather than focus on the people, who with their motives and at

titudes initiated the changes. In a way, the entities of the 

research tradition have obtained a life of their own whose se

quence and line of development can be studied apart from the 

people who developed them. Thus, to avoid the psychological, 

sociological, and historical motives of the people who created 

the parts of the research tradition, Radnitzky avoids any expli

cit reference to humans at all. Instead, he describes his re

search theory and traditions only in terms of transformations of 

Knowledge-Problems-Instruments complexes.

In summary, Radnitzky wants to develop a normative theory of

research to avoid the false image of science maintained by the

logical empiricists, and to liberate the researcher from blind

adherence to tradition. Traditions, however, also are essential

27
for research, especially as a stabilizing influence.
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B. Internal Steering Fields

Radnitzky's motive of freeing researchers from blind ad

herence to dogmatized tradition, and his description of the 

tradition's positive role, both point to the role of preconcep

tions, foreknowledge, and prenotions in research. Up to now I 

have used the term 'tradition' without describing its internal 

structure. In describing that structure I will explain how pre

notions and preconceptions influence a scientist's investigations. 

Thus, in this section I wish to answer the question: What is it 

that influences and guides research when Radnitzky says "tradi

tion influences research?"

1. The Nature of Internal Steering Fields

The tradition passes certain concepts and values to the re

searcher who stands in that tradition. Radnitzky identifies 

these concepts as follows:

The basic conceptual ingredients of Tradition or 
School appear to be (i) the handing down of an 
attitude, of a Haltung, (ii) the handing down of 
a lore or body of knowledge. Both of these are 
objectivated by means of world-picture hypotheses, 
ideals of X-ology, etc. , on the one hand, andgby 
a body of knowledge, passed on on the other.

By "objectivated" Radnitzky means translated from a 'producer' 

language to a 'production' language. In this translation the at

titudes and lores are crystallized and made more visible, and 

hence they are easier to work with. The translation allows Rad

nitzky to examine the tradition's influence without the compli-
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cation of a human (producer) component.

The attitudes (Haltung) passed down, translated into hypo

theses and ideals can be characterized as beliefs. This holds 

especially for the world-picture: "The world-picture (Weltunt- 

wurf) is, roughly, a system of beliefs that is intended to pro

vide a total view and is concerned.. .with topics on which sci-

29
ence has nothing as yet to say." A belief for Radnitzky is 

simply something held to be true without scientific confirmation 

or support. Radnitzky gives these beliefs technical names: re

search-theoretical foreconceptions, world-picture assumptions,

research-guiding interests, ideals of science, and a system of

. 30 
c n t e n  a.

When the tradition passes these beliefs to the researcher,

he interiorizes them and makes them his own. By doing that, he

allows them to become a guiding force in his research enterprise.

Radnitzky gives this force a name:

these preconceptions, volitions, etc., are, of course, 
predicated of the researchers themselves - not of ’out
siders' to the enterprise. Hence we propose to call 
them 'internal steering factors' and, metaphorically, 
to speak of an 'internal steering field' (ISF).31

The phrase 'internal steering field ', although it is a metaphor, 

accurately describes the guiding force. This force is internal 

to the researcher for he holds these preconceptions and voli

tions, and in research theory (production) language, this force 

is part of the scientific enterprise. The force has the specific 

function of guiding or steering the research enterprise into pro
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per directions. And, the guiding force is composed of a network 

of beliefs that act as a unit and can be characterized as a 

field, much like a magnetic field whose effects can be seen but 

is itself invisible. The internal steering field is such a 

force composed of a network of beliefs.

The network of beliefs that compose the internal steering 

field has an orderly structure, according to Radnitzky. The in

ternal steering force is hierarchial: it is composed of a series 

of levels of beliefs based one on the other. In describing that 

hierarchy we will also see the actual role beliefs play in re

search, since the two are inseparable. Our approach will be to 

take the actual research activity as our reference point, and 

examine the levels of beliefs molding that research.

The broadest, most basic, and hardest to articulate level of 

beliefs that influence and shape research Radnitzky calls the 

intellectual milieu, (IM ). All research traditions operate with 

an intellectual milieu, or environment. The intellectual milieu 

is composed of two parts: "intellectual climate" and an "intellec

tual market". Radnitzky means the following with these two terms:

The intellectual climate consists above all of 
world-picture hypotheses in the wide sense: 
philosophical cosmologies (world-view) and phil
osophical anthropologies (images of man, which 
are largely evaluative.) To a large extent they 
will be hidden assumptions - roughly what White
head called "the philosophy of the epoch." The 
intellectual market consists of other research 
enterprises and traditions. They provide sources 
of knowledge, instruments (and problems) and also
paragons.3Z
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The intellectual milieu provides a resource pool of world

views and anthropologies from which the investigator can draw. 

These cosmologies and anthropologies are not specific, scienti

fically proven concepts and theories. Instead, they are very 

general, broad metaphysical concepts that have no scientific 

backing. The technologies (soft and hardware), models, and 

knowledge systems supplied by the intellectual market may have 

been developed through scientific activity, but the researcher 

who incorporates them into his internal steering field must do so 

on faith rather than on evidence. He has no direct way of proving 

their correctness, accuracy or truthfulness. Thus they too be

come, in a sense, metaphysical.

The intellectual milieu is not part of the internal steering 

field. Instead, as the name implies, the intellectual milieu 

provides an environment for the internal steering field to exist 

in. However, that environment is not merely a passive context: 

instead, it also actively shapes the internal steering field and 

thus actual research. For that reason Radnitzky also calls the 

intellectual milieu an "external steering field" for scientific 

research. This phrase captures both the intellectual milieu's 

externality as well as its active influence on research. Be

cause of this active influence the intellectual milieu can be 

characterised as a foundation for research, and that research is 

rooted in a set of metaphysical beliefs.

Although the intellectual milieu supplies world-pictures, re-
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sources, problems, technologies, and examples to a research tra

dition, the tradition does not incorporate all the resources of 

the intellectual milieu into the internal steering field. In 

stead, the tradition "selects" a number of the milieu's resour

ces and incorporates only them into the steering field: "The 

frame or ground-pian of the tradition. . .  constitutes a 'selection'

made from the intellectual milieu of world-picture hypotheses,

33
ideals of science, etc." 'Selection' is in quotation marks 

(shudder quotes, Radnitzky calls them) because the tradition 

does not consciously or deliberately pick out the resources it 

wants from the intellectual milieu; 'selection' only denotes 

that not all the resources available from the milieu are incor

porated into the internal steering field. The actual incorpora

tion involves both deliberate choice and unconscious persuasion:

Which components of the intellectual environment 
influence the research enterprise depends mainly 
on the researchers themselves.... The individual 
researcher is to a considerable degree bound by 
his place in intellectual history. Yet he has 
some freedom: what part of the intellectual mi
lieu will influence him, will partly depend on 
his personal style of thinking.34

The relationship between a person's intellectual milieu and his 

internal steering field is not a mechanical one where the milieu 

unilaterally' determines the internal steering field and where 

the person is totally passive and helpless. Instead there is a 

dynamic interplay between historical situatedness and personal 

freedom. ^
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The next layer of beliefs that influence research activity

is the bottom layer of the internal steering field. This layer,

composed of 'selections' from the intellectual milieu, is called

the 'frame' or ' ground-plan.' The metaphor of 'frame' suggests

a border or case that serves as a supporting structure, while the

term 'ground-plan' implies a diagrammatic, preliminary, and basic

design, scheme and mode of action. The ground-plan is thus a

basic scheme that supports a certain piece of research.

The ground-plan can be divided into two parts: a cognitive

36
part and an evaluative-volitional part. The cognitive part is 

composed of the 'selections' made from available philosophical 

cosmologies and anthropologies, and part of the frame supplies re

search with cognitive images of two kinds. On the one hand, it 

supplies research with images-—beliefs, assumptions, preconcep

tions, foreknowledge— about that sector of reality that is to be 

studied. These beliefs, taken from the intellectual milieu, take 

the form of world-picture hypotheses, an umbrella term for as

sumptions of many kinds about the subject matter under investiga- 

37
tion. On the other hand, the cognitive part supplies research

with an image of the discipline in which the research takes

place. This image supplies research with preconceptions about

the type of research that is occurring, about what the discipline

should be like, and so forth. These beliefs are taken from the

intellectual milieu's philosophical anthropologies, from its

38
image of man. Thus we see that the cognitive content of the
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ground-plan rests firmly on the metaphysical foundations com

posed of concepts found in the intellectual climate. However, 

the cognitive content is also shaped by the resources available

from the intellectual market, which are "in some ways checked by

39
the developments of science." Thus the cognitive content also 

has some scientific confirmation, although the researcher himself 

cannot directly verify this. Thus the cognitive part of the 

ground-plan is composed of metaphysical assumptions and unveri

fied scientific concepts.

The evaluative-volitional part of the ground-plan provides 

research with the ideals to strive for. The term 'ideal' means 

here the standards of excellence or models of perfection to 

which an actual state of affairs can and should be compared.

These ideals include an ideal of knowledge (from which an ideal 

of scientific products is derived) and an ideal of the reality 

being studied. These ideals influence the criteria that are used 

in evaluating research activity (production) and products. The 

ideals of the evaluative-volitional part interact strongly with 

the cognitive content of the cognitive part of the ground-plan. 

The cognitive content helps to fill in the details of the stan

dards, and the standards help to judge the quality of the cogni

tive content. However, it is the evaluative-volitional part, not

the cognitive part, that governs the next level of the internal

. . _. n , 40 
steering field.

The next level in the internal steering field is called the
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'global program' of research. It is a set of general instruc

tions or guidelines that sets the directions of the actual re

search to be carried out. The global program uses the informa

tion it receives from the ground-plan and organizes that in such 

a way that research is able to have a single, smooth direction.^ 

To that end the "program steers resources-prospecting.. .and re

search planning;" however, the global program gives "but a gen-
/  Q

eral direction of research endeavors projected or envisioned."

The program is a specific framework that gives overall direction 

to research, but does not give it the details how to carry out 

that direction. It does, however, contain certain beliefs con

cerning research strategies. These are the means by which the 

directions can be carried out. They are composed of suggestions of 

ways to do the actual research activity. These strategies, too, 

are derived from the volitional aspect of the ground plan.

The program also suggests certain adequacy criteria by 

which the results of the research activity can be judged. These 

criteria, governed by the ground-plan, evaluate whether data are 

accurate and relevant to the theories they are intended to sup

port, and whether the theories correspond to the preconceptions 

about reality. These criteria, which belong to the most visible 

part of the internal steering field, according to Radnitzky, are 

themselves composed of three (sub) levels: (i) there are those 

criteria which the researchers claim to use; (ii) there are those 

in which they actually believe; and (iii) there are those which
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actually govern their practice, in so far as it is planned and

43
organized. (Thus even at the most visible level of the inter

nal steering field, the researchers are still not aware of the 

beliefs that influence their research.) These criteria help 

shape the direction of the research.

The three types of beliefs in the global program— direction 

giving, strategy, and adequacy criteria— combine to shape the 

next level of the internal steering field, the actual 'master 

plan' of research. The master plan is a plan that is used in 

designing actual research projects that try to solve concrete 

problems. The master plan constitutes the highest level of the 

internal steering field, and is the most specific part of that 

field: it determines most concretely the contours and content of 

the actual Knowledge-Problems-Instruments complex. It determines 

which problems should be solved, which hypotheses should be en

tertained, and which instruments should be used to look for a 

solution. Since the master plan is the last level of the internal 

steering field, the next level in the scientific enterprise is the 

actual research process itself and consists of the implementation 

of instruments in search for a solution to the problem at hand.

On this level we find the actual Knowledge-Problems-Instruments 

complex: the hypotheses that act as possible solutions, the prob

lem that is being investigated, and the instruments (both con

ceptual tools and hardware such as labs and electron microscopes) 

that are being used to help solve the problem. All three of these



109

are ultimately inherited from the intellectual milieu, and be

come specified and concretized through the levels of the internal 

steering field. The actual research is the most visible level of 

the research enterprise (along with its products found in the

form of journal articles and monographs), and it is the activity

44
at this level that people most often associate with science.

The major reason why actual research is often mistaken for

the whole scientific enterprise is that the rest— the internal

steering field and the intellectual milieu— is largely hidden.

These are not normally articulated:

The direction-giving factors underlying a research 
programme are an amalgam of cognitive and teleolo- 
gical elements. They belong to what Polanyi called 
the 'tacit dimension.'^

The guiding assumptions and preconceptions normally go unnoticed 

by the researcher. For that reason Radnitzky characterizes ac

tual visible research activity as "the tip of an iceberg which

46
shows above the surface." It rests on the invisible support 

structure of the internal steering field.

The inarticulate, tacit nature of the internal steering 

field has consequences for the articulation of a theory, a pro

duct of the research process: "dnly part of a theory can be 

axiomatized and formalized: namely its formalism. In other words, 

even finished theories, can, at best, aspire to quasi-axiomatized 

f o r m s . s i n c e  the production process rests on a tacit internal 

steering field, the products it yields also rest on the internal 

steering field and use its tacit support to give it credibility.



110

Thus, even 'finished' theories rest on an inarticulated founda

tion. This is not a flaw or imperfection on the part of the 

researcher, says Radnitzky:

The theory-builder cannot avoid to adopt some meta- 
scientific position .... The metascientific posi
tion in turn will be anchored in some metaphysical 
ground plan, even if the latter is not articulated.

The inarticulated, metaphysical internal steering field is a nec

essary framework that supports the developed theory. No research

er can procure results without it.

Another consequence of the tacit nature of the internal 

steering field concerns finding and articulating the network of 

beliefs that comprize it . One cannot find them listed in jour

nals or procure them from a researcher who is influenced by them. 

The task is much more difficult: "Since the components of the 

internal steering field belong to the 'tacit dimension', are

hidden assumptions, they have to be unravelled, inferred from

49
texts and actions." Only through a laborious, patient, and 

fallible process can these components be brought out into the 

open to be scrutinized. Radnitzky hopes that his research theory 

will make this process easier for the researcher.

In summary, the internal steering field— a network of be

liefs that steer research— is composed of a series of levels 

bounded on the one side by the intellectual milieu, and on the 

other by the actual research process. These levels include the 

frame or ground-plan, the global program, and the master plan.
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Each level relies for its content on the one below it, while at 

the same time specifying and focussing that content into more 

articulate, usable research components. Thus, on the 'lowest' 

level there are vague, metaphysical beliefs, often totally inar

ticulated; on the 'highest' level these beliefs show up as articu

late, manageable, specific plans and problems of research. These 

concrete plans find their ultimate source in the highest level of 

beliefs.

2. Basis and Acquisition of Internal Steering Fields

In our discussions of internal steering fields and traditions 

we touched on some aspects of the way a person acquires the be

liefs of the field. We have noted that the way an intellectual 

milieu influences his steering field is in part unconscious (the 

historical situation) and in part deliberate (a conscious choice). 

Furthermore, the researcher is part of a tradition, which is 

the source of the immediate internal steering field. Acquiring 

that tradition means acquiring its language, categories, and 

concepts. However, to understand more fully how an integral 

steering field is acquired, we must examine the medium through 

which it passes to the researcher.

The content of the internal steering field is acquired by 

the researcher through his education while still a science stu

dent. Often the field's concepts and categories are passed to 

the student by means of his standard textbooks:
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These texts implicitly, in their deep or tacit levels, 
form the internal steering field of the tradition.
Since to make oneself acquainted with a theory means 
that one at the same time learns a new way of looking 
at the world, the adepts who are encultured into a 
tradition by means of exposure to its standard texts 
are at the same time indoctrinated in its ISF [inter
steering field] . It is justifiable, I believe, to 
use such a word as "indoctrinated" in this connection, 
because insofar as the ISF [internal steering field] 
has not been articulated, it cannot be seen through 
and hence criticized.

The textbook (supported by the rest of science education) contains 

a 'hidden curriculum' composed of beliefs of the internal steer

ing field. The young scientist is taught this 'hidden curriculum' 

unawares. Thus he is in no position to critically analyze these 

beliefs, because he does not know what it is he should criticize: 

they are invisible. As a result, he uncritically accepts these 

'hidden' beliefs as being true, and begins to see the problems he 

is to investigate, the instruments he is to use, and the hypothe

ses he is to make, through the lens of his tacitly acquired in

ternal steering field.

3. The Role of the Internal Steering Field in the Research 

Process

In our description of the internal steering field, we have 

touched on several of the major roles it performs in the actual 

research process. We have seen that it supplies research with 

categories and concepts about the reality it is investigating 

as well as about how the research should be done. It supplies
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research with problems to solve, With possible and plausible 

(hypothetical) solutions, with direction and strategies for re

search, with criteria to judge the process and results, with a 

mechanism to match theory with data, with instruments and ways 

to use them, and with background knowledge necessary for that 

research. The list, perhaps not exhaustive, is clearly indica

tive of the role that the internal steering field plays in actual 

scientific investigation.

Radnitzky characterizes the relationship between research 

and the internal steering field this way:

The complex of hypothesis, problems and instruments 
resembles the sketch-map on which a prospector has 
marked sites he thinks are worth exploiting. The 
sketch-map is based on the researcher's world-picture 
hypothesis and ideal of science associated with them.52

Although a sketch-map is not very detailed and by itself can 

produce no gold, it still is an essential prerequisite for find

ing any gold, for it is the prospector's only guide through the 

barren wilderness to the likely spots that yield results. Simi

larly, the internal steering field guides the researcher through 

the maze of possible solutions, the ways of posing the question, 

and the plethora of possible procedures, to the final satisfacto

ry product.

One role I would like to explore in more detail is the role 

of the internal steering field in data collection. A prerequi

site for data gathering is experiencing that on which the re

searcher is focussed. According to Radnitzky, "Experiencing oc

curs in the dialectic between the given, i .e . what we find, and
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what we contribute. In experiencing we look round expectantly

53
and hence we see things as certain things." A strongly sub

jective component enters the scientist's observation of external 

reality; he has no neutral way of seeing it. Another way Radnit- 

zky puts it is that "the striving to achieve a particular end, 

the taking up of a position towards something is already informed 

by, or impregnated with, certain partisan preconceptions about 

that s o m e t h i n g . T h e  observation not only depends on the 

nature of the reality under study but also on the categories in 

which the investigator sees reality. Thus, an observation is 

partly composed by the internal steering field. Data gathered to 

support a certain hypothesis often are selected directly from ob

servations. In this way data are internal steering field laden.

Data gathered directly from observations constitute the 

simplest kind of data; they are the least complex because they 

can be obtained through a direct sensory experience of the sector 

of reality under scrutiny. There are other parts of reality that 

scientists investigate which are not as readily accessible: for 

example, the interior of an atom or the outer boundary of the 

universe. These aspects of reality are accessible only through 

complicated instrumentation and complex inferences; direct exper

ience plays a minimal role— the reading of meters, and so forth— 

in the gathering of data. Other factors dominate data gathering 

much more. Because of this added complexity, the internal steer

ing field enters into the data and data gathering process even
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more than it does with observations. Radnitzky summarizes this

in the following way:

the experience we have of the layer or layers with 
which we are familiar— the world in which we live— 
is conditioned by the properties of the human body.
This means that data from other layers of reality ... 
can reach us only by way of data-generating techni
cal systems, considered as so many extensions of and 
additions to our perceptual apparatus. The further 
the layer tinder consideration is from the world in 
which we live, from the one with which we are fami
liar through our body as subject, the more complex
the data generating systems must be____ Hence all
data are theory dependent: they reflect not only 
the theories underlying the construction and mani
pulation of the data-generating technical systems 
but also the epistemology, and in the last resort, 
also the image of man, both of which constitute our 
preconceptions.^5

Here, in great detail, is a description of how data are impreg

nated with the beliefs of the internal steering field. All the 

levels of the field ultimately help to construct the data that 

are being gathered. Thus we see that for Radnitzky data depend 

on the internal steering field for support.

4. Internal Steering Field Shifts

From time to time a researcher loses confidence in his inter

nal steering field and turns to another one to support his re

search efforts. When that occurs, a shift from one field to an-
>

other has happened. A description of the mechanism by which the 

shift occurs will give us further insight into the nature of the 

internal steering field and its role in research.

As we have seen earlier, the internal steering field gives
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continuity, identity, and direction to the many and differing 

actual research projects and results that occur within a given 

research tradition; the field gives the Knowledge-Problems-In

struments complexes continuity in their changes and development. 

As long as the research complexes are developing smoothly, the 

steering field remains in the background and is not questioned: 

in Radnitzky's words, "the internal steering field is func

tioning well. There is no reason to reflect critically on the 

internal steering field . Radnitzky considers these periods 

as "periods of Normal Science" in which the research tradition
C  £ L

"functions much like a 'closed' society." In this time re

search forges ahead, and no thought is given to other possible 

directions or to other ways of interpreting the discovered pheno

mena and data.

However, at times the continuity in the development of the

Knowledge-Problems-Instruments complexes begins to crumble and

break up. One complex seems to have little direct relation to

another, and no overarching plan or strategy seems to exist to

unify the successive complexes. The reason for this lack of

continuity is that

The iùtemal steering field has become problematized, 
especially as regards its world-picture aspect, the 
global assumptions about the territory.. . .  If  the 
internal steering field is seriously put into ques
tion, one speaks of a "crisis of foundations."57

That the actual research process has lost its continuity indi

cates that the internal steering field no longer adequately guides
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and directs research. The crisis that results in research is 

caused by the researcher's consequent lack of trust in his steer

ing field. To reestablish continuity in his research, the re

searcher must resolve the crisis either by reaccepting the gui

dance of the old steering field or (more likely) replace the old 

field with a new one. When the latter occurs, an internal steer

ing field shift has taken place.

In his article, "Preconceptions of Research: A Study" Rad- 

nitzky analyzes how and when such a shift occurs. Whether or not 

a shift occurs depends on the presence of a certain attitude with

in the internal steering field. Within any steering field there 

occurs one of two crucial attitudes which "figure among the fac

tors influencing the direction of the hypothesis-problems-instru-

58
ments development." These attitudes, which are based on the 

scientist's world-picture—his preconceptions of the reality un

der study— and can be found in his global program, are called the 

'theory-monism attitude' and the 'theory pluralism attitude' re

spectively. They refer to the two different attitudes the re

searcher can have towards the theory that has been or is being 

constructed in his research tradition to account for the phenome

na and data that have been obtained from the sector of reality 

under study. The theory-monism attitude refers to the belief 

that the one theory used in the research is wide in scope; so wide 

that it ultimately will cover, account for, and explain the whole 

sector of reality studied by the discipline. In Radnitzky's
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words, the theory-monism attitude "must primarily be understood

as the attempt to fuse all knowledge in a certain field of study

5 9
...in to  a single system." It results in a unifying, simplify

ing, and streamlining tendency. This attitude maintains that 

only one theory is necessary to explain things; the residual phe

nomena and data that do not fit into the unifying theory are 

ignored or believed to fit into the theory at a later date or 

with more effort.

The theory-pluralism attitude, on the other hand, pays spe

cial attention to the phenomena and data that are different or 

impossible to incorporate into the existing theory:

With a theory-pluralism attitude, by contrast, the 
researcher pays particular attention to residua. Pre
cisely. ..because it obviously does not fit into the 
veteran theory, he looks around for a l t e r n a t i v e s . 6 0

By paying attention to the residua, and wanting to account for 

them, the researcher (with a theory-pluralism attitude) develops 

new theories, explores new ways of viewing reality, and does not 

allow the old theory to dominate his research. The new theories 

may clash with the old one, and the several new theories that 

sometimes arise simultaneously may be mutually incompatible. The 

important point in this attitude is its exploratory nature, in 

contrast to the theory-monism attitude's emphasis on consolida

tion .

These two attitudes, it can be seen, will give research pro

grams differing directions. Each looks at different alternatives, 

and often at different sets of evidence and results. Theory-
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monism seeks to unify, theory-pluralism seeks to explore; the 

former seeks coherence, the latter seeks to account for diversity; the 

one seeks to explain, the other to understand.

Each of these are centrally based on the preconceptions the

researcher has about the sector of reality he is studying (and

about reality in general). The theory-monism attitude is based

on a world-picture hypothesis that believes reality is uniform:

Thus a theory-monism attitude in a particular dis
cipline is meaningful only when the researcher is 
willing to assume that the object of his research, 
i .e . ,  the sector of reality he is investigating is 
basically homogenous. Only then can he hope to get 
a better grip on this territory with the help of a 
unified theory.°1 ,

The firm conviction that the world is explainable with one theory 

needs the firm conviction that the entire world has the same com

position, structure, and character throughout; it basically con

sists of one level. The theory-monism attitude is based on a 

reductionistic world-picture, and often a physicalistic one.

This world-picture and attitude do not deny that the world ap

pears to have many layers; it only believes that these apparent 

levels can be explained in terms of one basic level. Here we 

see that the unifying, cohering, and 'fusing' attempts of the 

theory-monism attitude are based on a metaphysical reductionistic 

foundation.

A theory-pluralism attitude, by contrast, is based on an 

emergentist world-picture, a belief that the world is actually 

multilayered. It is based on a belief that "reality is so rich
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and so complex that there is no point in trying to map it with a 

single unified theory;" instead, it "involves the assumption 

that reality consists of a multitude of layers that complement 

and mediate each other." Not only does the world appear to be 

composed of many layers, it is composed of them, and thus no the

ory can in principle be constructed that seeks to account for all 

the layers, since they are in fact each unique and differ radi

cally from the others. The result of this world-view hypothesis, 

needless to say, will give research a different direction— one of 

greater diversity and originality— than the one underlying the 

theory-monism attitude.

Within the flow of research, and within a discipline, Radnit-

zky feels that the theory-monism and theory-pluralism attitudes

have a certain cyclical relation to each other:

My own preconceptions also include the following 
more special assumptions. I suppose that in every 
discipline or cluster of problems, periods in which 
the TM [theory-monism] attitude dominates alter
nates with TP [theory-pluralism] p e r i o d s . 63

The two attitudes, which are mutually exclusive, take turns set

ting the direction of a tradition's research. The two attitudes 

are equally "normal," although the theory-monism attitude predo

minates during a period of "Normal Science" while the other ap

pears during times of crises.

Usually the theory-monism attitude is present in an internal 

steering field to direct research. Then there is a firm convic

tion that the theory at hand can explain the sector under inves
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tigation, if  only the investigator is ingenious and diligent 

enough. This attitude gives the sequence of the Knowledge- 

Problems-Instruments complexes continuity, for they all seek to 

explain and substantiate, from different approaches, the same 

theoretical description of the reality being studied. The dif

ferent research activities that are set up to find corroborating 

evidence and data are all designed and carried out to support one 

theory; thus these different activities have continuity with each 

other. However, residual phenomena and data that can neither be 

ignored nor be incorporated into the prevalent theory accumulate, 

and the firm conviction in the total, all encompassing, unifying 

theory wavers. With this crisis in confidence, a theory-pluralism 

attitude sets in to guide research, and the researcher now con

centrates on trying to theoretically account for residual data 

that will not fit into the veteran theory. And, in Radnitzky's 

words, "as soon as a theory-pluralism attitude begins to take 

shape the established research direction has begun to d i s s o l v e . " 6 4  

The lack of firm conviction that the old world-view hypothesis 

can supply a total solution results in the crumbling of the re

search program. A period of searching and exploring, of holding 

incompatible theories and assumptions, ensues. During this per

iod researchers look for a way to fit residual data into a new 

theory. Once that has been accomplished the theory-pluralism 

period draws to a close. Through this searching and exploring a 

new set of assumptions, preconceptions, and valuations have been
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established.

When the residua of the old theory hare finally been suc

cessfully assimilated by a new theory, a new theory-monism 

attitude sets in. In the transition from the old theory-monism 

attitude, through the theory-pluralism period, to the new the

ory -monism attitude, a change in perspective has occurred. This 

change is not just a continuous development from the old theory- 

monism attitude to the new one. A discontinuity exists between 

these two periods: the change represents a sharp break.

The perspective underlying the new theory into which 
the residuum has been assimilated, is bound to clash 
with that underlying the veteran theory. An ISF 
[internal steering field]-shift has implicitly taken 
place.65

The break is caused by a change from the old internal steering 

field to the new one. The two cannot be reconciled, which causes a 

clash. Often the only way to resolve this conflict is to wait 

for the old steering field to fade away with a shift in the gen

erations of researchers.

In summary, research, which depends for its continuity on 

the internal steering field that governs it, is punctuated with 

periods of uncertainty and exploration, periods characterized by 

a theory-pluralism attitude. These periods result from the ac

cumulation of residual data obtained under the old theory-monism 

attitude and result in a field shift.
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C. A Brief Assessment of Radnitzky

Radnitzky has many positive insights into the relationship 

between beliefs and science. As we have seen, Radnitzky devel

ops a normative, prescriptive theory for scientific research.

The theory he has developed views the research enterprise as an 

activity that is influenced by a network of beliefs—presupposi

tions, assumptions, prenotions, foreknowledge, metaphysical con

cepts— arranged hierarchially. These beliefs act as a force that 

guides, shapes, and sets the direction of the research program.

If this is a normative theory, and not just a description of how 

science actually occurs, then scientific research should be 

guided by a network of beliefs. The normative structure for sci

ence is a framework of beliefs surrounding research activity. 

These keen insights are somewhat blunted, however, by Radnitzky1s 

theme of liberation and emancipation rooted in a criticist frame.

Radnitzky's intent is to help the researcher do better re- 

earch: hence a normative, prescriptive theory. The theory helps 

the researcher, according to Radnitzky, by uncovering the tacit 

assumptions, implicit prenotions, and uncriticized beliefs that 

the researcher unwittingly adheres to. By uncovering these un

proven beliefs, the scientist will be freed from their influence 

on his research. Radnitzky uses the psychoanalytical model to 

map out his idea of becoming free from uncriticized beliefs. In 

a psychoanalytic situation, a person attempts to give articulated 

reasons for his actions. Normally, the reasons correspond with
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with the actions but at times discrepancies exist between the

two: the actions do not follow from the reasons given, and the

reason do not explain the actions to which they refer. Hidden

reasons (motivations) unknown to the person cause the actions.

In Radnitzky's words:

His action is produced by motives which have not 
yet been conscious to him as reasons, as ends-in- 
view, and which hence, qua unconscious motives... 
work causually. . . .  These causes can, in princi
ple, be removed by being revealed to the agent as 
hidden reasons, i .e . ,  as soon as the causes are 
recognized by him, as hiis reasons become intelli
gible as such, thiey cease to work c a u s a l l y .  66

The blind force, once removed, is no longer operative as a moti

vation or cause of personal action. Radnitzky applies this model 

directly to the scientific researcher and his tacit, unknown as

sumptions and guiding factors: MTo the above mentioned 'hidden 

reasons' in the case of psychoanalysis corresponds the 'ideolo

gies' ('false consciousness') in the case of the criticism of 

fi 7
ideologies." In a footnote, Radnitzky refers to 'false con

sciousness' as the active, operating motivation that is not trans

parent to the agent. Thus, it could be argued, Radnitzky main

tains that hidden motivations, beliefs, metaphysical assumptions, 

and so forth, no longer operate for the researcher once they are 

exposed. This seems to be Radnitzky's intention:

the ideological-critical phases [exposing hidden 
reasons and assumptions] of research theory are 
...primarily intended to increase the researcher's 
freedom: to liberate him from the influence of 
traditions and modes of thinking which he cannot 
see through.. . .6 8
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Exposure of hidden reasons and assumptions gives freedom and 

liberation, emancipation and autonomy.

Radnitzky differentiates between two kinds of forces (moti

vations, assumptions) that 'impinge' on a researcher: these two 

are called 'hypostatized' and 'real' respectively. Emancipation 

consists of controlling both, albeit in different ways:

The type of intellectual activity it [emancipation] 
entails is criticism, which sets the consciousness 
free from its dependence upon hypostatized forces, 
because it reveals the real forces and facilitates 
their steering and c o n t r o l .  69

Hypostatized forces appear to correspond to "false consciousness" 

or "ideologies" and are parallel to the "hidden reasons" of the 

psychoanalytical model. If  that is so, then exposure of "hypo

statized forces" makes them inoperative: they no longer act as 

assumptions (motivators) for the researcher. Exposure of "real 

forces," by contrast, does not make them inoperative; they act 

causally in both their hidden and exposed states. However they, 

too, can be overcome and "subdued" to a degree; they can be 

"steered and controlled." By steering and controlling the real 

forces impinging on him, the researcher achieves a measure of 

autonomy over those forces, and is emancipated or liberated from 

them. He is in control of his own actions and decisions; the as

sumptions and beliefs of the internal steering field appear no 

longer to have absolute control over his research.

The above discussion seems to imply that Radnitzky is elimi-
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nating the need for internal steering fields. Using Radntizky's 

research theory, a res each er seems to liberate himself from the 

hypostatized forces of his internal steering field and control 

the field's real forces; in effect, he seems to eliminate the domi

nant influence of the field. The meaning of the terms "steering" 

and "control" are crucial in this interpretation, for these ac

tions determine the degree of autonomy the researcher has over 

the real forces. Radnitzky does not mean that steering and con

trolling real forces totally eliminates the internal steering 

field. He states: "there is no presuppositionless knowledge;" 

"naive are they who claim that they are not influenced by and do 

not belong to any school; "the assumption that all attitudes are 

ideologically, i .e . ,  founded on a 'false consciousness', is 

self-stultifying."^ Radnitzky wants to keep the idea that know

ledge and research is legitimately based on presuppositions, on 

internal steering fields. Yet he claims that control over those 

presuppoations is possible.

"Control and steering" seems to mean the ability to continu

ally modify and improve the internal steering field that guides 

research. This means that the steering field is not 'totalized' 

or 'absolutized,' but that the researcher, knowing all the real 

forces that guide his work, can call any of the assumptions of 

the steering field into question when he so desires; he loses the 

ability to "control and steer" when he absolutizes the assumptions 

of the internal steering field, when he hypostatizes them.



When the researcher is in control, no belief is ultimate; any and

every belief can be criticized. Radnitzky captures his meaning

of criticism by quoting Oscar Wilde:

It is criticism that, recognizing no position as 
final, and refusing to bind itself to the shallow 
shibboleths of any sect or school, creates that 
serene philosophic temper, which loves truth for 
its own sake, and loves it not less because it 
knows it to be unattainable.71

All beliefs and assumptions of the internal steering field are 

able to be questioned: none are exempt from the scrutiny of cri

ticism. Radnitzky calls the attitude of criticism the "criticist 

frame" and claims that this "frame" functions as the categorical 

imperative for all thinking and research. By the "criticist 

frame" Radnitzky means "to think on one's own, not accepting any

thing on authority, and to problematize, one at a time, the basic

72
assumptions." The "criticist frame" is the supporting struc

ture that enables the researcher to steer and control his inter

nal steering field, for the "frame" ensures that the field is not 

absolutized and that i.t can thus be called into question and im

proved. Emancipation and liberation are achieved through criti

cism.

Radnitzky's theme of liberation and emancipation through 

criticism as described above blunts his insight into the role of 

ultimate beliefs in the research enterprise. (By "ultimate" I 

mean "not questioned" and "serving as the basic foundation and 

framework for research.") My criticism of Radnitzky can be 

summarized under six points. First, Radnitzky presupposes that

12 7
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a researcher can legitimately examine the assumptions of the in

ternal steering field one at a time and be sure that he has ex

haustively and adequately examined his entire internal steering 

field. Polanyi has given two convincing reasons why this presup

position is not a good one: he has shown that any focus on a 

particular belief requires a network of tacit beliefs that are 

not examined or questioned and he has shown that the belief 

changes in character as it becomes the focus of attention. Sec

ondly, Polanyi and Kuhn have shown that the beliefs in the frame

work act as a single unit, as a unified Gestalt, as a field or 

framework. Examining and criticizing the beliefs one at a time 

would not uncover their joint action and thus would leave the 

field as field uncriticized. Thirdly, it is normal for a belief 

network to be unnoticed when it acts as a guide in research: in 

Polanyi's terms, the belief network acts as the tacit component 

in the structure of tacit knowing, and thus is noticed only to 

the extent that it helps research. Thus Radnitzky's ideal of ex

posing all the assumptions does not aid research as such. Fourth

ly, Kuhn has shown that the framework must be unquestioned and 

must act in an absolute or totalized way if  normal research (sci

ence) is to be successfully carried out. A crisis ensues if  the 

framework is questioned, and research stops; only when the re

searcher places full confidence in the framework can he research 

successfully. Fifthly, Radnitzky gives no clear demarcation prin

ciple that will help in distinguishing between hypostatized and
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real forces. These forces are especially indistinguishable when 

they act tacitly and unnoticed in actual research. Sixthly, 

Radnitzky is not convincing in his argument that exposure of 

hypostatized forces makes them inoperative. The opposite seems 

more likely the case: the hypostatized force, because it is given 

such an absolute status will function more forcefully upon expo

sure.

My basic difficulty with Radnitzky is that he seeks 'to give

criticism and the "criticist frame" an exalted status. The "cri-

ticist frame" acts as the ultimate foundation for thinking and

for scientific research, and the researcher needs cnly to put his total

faith and trust in that framework. All other beliefs are subject,

to the scrutiny and modifying powers of criticism; thus no other

beliefs are ultimate. Only the belief in criticism is that.

But, says Radnitzky, the belief in criticism and the "criticist

frame" is not itself dogmatic, since that frame is self-justifying

pr self-legitimizing. Criticism is synonymous with thinking, and

thus needs only an apology for its justification: "the basic need

of talking to ourselves (thinking) and to others as an anchorage

in life . . .  is . . .  [what] makes the apology so strong that we are
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entitled to speak of self-jus tification. " The "criticist frame" 

is not dogmatic or arbitrary since it is "the common element of 

humanity.. . ,  a defining or at least partially defining character

istic of the property of 'being human';" " i f  someone, through his 

action demonstrates that he 'rejects' Reason [the criticist frame]
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.. .we regard him as a quasi-natural phenomenon. " ^  Criticism 

justifies itself because it is constitutive of being human; if  

someone brings it into question, he does not function any longer 

as a normal human, but is regarded as a quasi-natural entity.

By exalting criticism in this way, Radnitzky has clouded 

the role of commitment, trust, and conviction in scientific in

vestigation. He blunts the role of what Polanyi calls the "per

sonal" element and the "fiduciary" character of research. Be

cause he has given "criticism" the role of ultimate foundation,

Radnitzky has clouded his insights into the nature and role of

75
ultimate beliefs in scientific research.

Despite these criticisms, I feel that Radnitzky has still 

developed an insightful theory of research. By exposing the 

levels of beliefs that form a framework for research he has un

covered an accurate picture of the research enterprise and given 

us a powerful tool for describing different research traditions 

in science. His description of theory-monism and theory-plural

ism attitudes has given us a detailed, theoretical mechanism for 

Kuhn's ideas of normal science and revolutionary science, and for 

how paradigms or commitment frameworks change or shift. He has 

a powerful ability to systematize material and thus compile, into 

a coherent system, a plethora of concepts and factors. These in

sights and abilities give us a rich framework for the structure 

of the scientific enterprise and for viewing the role of beliefs 

in that enterprise.



V. A COMPOSITE MODEL OF THE SCIENTIFIC ENTERPRISE

We have now seen three approaches which can serve as alter

natives to the dominant, positivistic conception of the scienti

fic enterprise, including the nature of observations and data, 

the scientific method, and the role of beliefs in scientific re

search. Although there has been some mutual influence among the 

three alternatives, each approach has different insightful con

cepts to offer. I wish to explore whether an integration of the 

three approaches is fruitful. Thus, in this chapter I briefly 

point out the similarities of the three thinkers, I highlight the 

major unique insights of each person, and then I present an over

all, integrative picture of the scientific enterprise, based on 

the works of the three philsophers.

A. Similarities

A brief comparison of Kuhn, Polanyi, and Radnitzky will ac

centuate the similarities among the three thinkers and facilitate 

more easily a degree of integration between them. The comparison 

will be accomplished by examining several points of contact among 

the three thinkers.

1. Beliefs as Framework for Investigation

The most noticeable, central and basic similarity among the 

three thinkers is the place each person gives to beliefs in the
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activity of scientific investigation. In contrast to the nega

tive and superfluous role the positivists give beliefs, these 

three men give beliefs a positive role in the scientific enter

prise. They each describe how a network of beliefs forms an in

tegral unit that acts as a foundation for scientific research and 

its resultant scientific knowledge. Kuhn calls this framework a 

paradigm, Polanyi calls it a framework of commitment, and Rad- 

nitzky identifies it as an internal steering field. Each of 

these concepts contains the idea that the framework of beliefs is 

composed of a number of unproven assumptions or premisses that 

are held to be true not because of supporting data but because of 

a personal, subjective commitment to them. These beliefs, which 

can be characterized as metaphysical, form an integral supportive 

structure that confines, protects, shapes and encloses scientific 

investigation. Although significant differences exist between 

the three concepts, their basic descriptions of belief frameworks 

are strikingly similar.

2. Content of the Beliefs and Their Role in Scientific Investi

gation

There is also much similarity between the content of the be

liefs in the framework: the frameworks of the three thinkers con

sists of similar sets of beliefs. All three frameworks contain 

beliefs concerning the nature of reality under question and the 

kinds of entities that populate that reality; these can be called
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ontological beliefs. The frameworks also contain epistemological 

beliefs—beliefs concerning how a scientist can discover the 

reality he is examining and beliefs about how he can judge the 

accurateness of the discoveries. The frameworks are also similar 

in more specific beliefs about research, for all three agree that 

the framework contains beliefs about the methods of investigation, 

the types of questions and problems that might be posed by the 

scientist, the range of solutions worth investigating, and the 

criteria used to judge those solutions. These beliefs form the 

background to the scientist's actual research.

Because these beliefs form a background and context for re

search, they play an important role in research. The framework 

poses the questions for the researcher to investigate and answer, 

presents a range of possible solutions from which the researcher 

'selects' the best one, and helps the scientist to pick which so

lution solves the problem. The framework provides the methods and 

strategies the scientist uses in his investigations. All of the 

activities the scientist engages in are guided by the framework, 

according to the three thinkers.

3. Role of Beliefs in Observation and Data Collection

One specific and important similarity between Kuhn, Polanyi, 

and Radnitzky concerns the role of the framework in gathering ob

servations, data, and evidence. The framework, they all maintain, 

has a domiiant and unabstractable role to play in this activity.
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Data and evidence are clearly framework dependent. Kuhn thus 

says that similar stimuli can evoke similar sensations in people; 

experiences are like wholes or Gestalts, and are shaped by the 

paradigm of the person experiencing them. Polanyi holds that a 

scientist's personal, tacit beliefs help to shape the incoming 

clues into meaningful perceptions through the force of an act of 

tacit knowing and the integration of commitment; a person tends 

to recognize what conforms to his commitment framework and ig

nore what does not. Radnitzky, who has the most systematic de

scription of the role of the framework in data gathering, ex

plains that they are in part dependent on observations which are 

intemal-steering-field dependent and in part dependent on the 

theories underlying the software and instruments used in data 

generation, which also are heavily intemal-steering-field depen

dent . Thus all three agree that observations and data are not 

self-evident or obtained independent of beliefs; they all would 

agree that a network of beliefs forms a necessary support struc

ture for gathering data.

4. Inarticulate Nature of the Framework

A fourth area of similarity concerns the framework's inarti

culate and hidden nature. Each writer, although he specifies 

the nature and structure of the framework, maintains that the 

framework functions in the background of the researcher and acts 

as a hidden, unseen, or unnoticed force in his research. For
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Kuhn a paradigm is embodied in the concrete achievements of exem

plars, and surfaces only in times of crisis and revolutionary sci

ence; during normal science the scientist is not aware of it and 

uncritically allows it to function in his investigation. Polan- 

yi's tacit dimension and tacit structure mandates that the be

liefs in the framework of commitment remain inarticulate and 

subsidiary during the research process and thus form a tacit 

background for scientific investigation; the scientist attends 

from the tacit framework to the problem at hand and thus it is 

not in his focal consciousness. Radnitzky refers to the internal 

steering field as the submerged part of an iceberg of which ac

tual research is the tip, and, explicitly following Polanyi, 

calls the field the "tacit dimension" of the research enterprise; 

the steering field remains invisible if there are no anomalies to 

bother it. Thus we see that the three philosophers describe 

their frameworks as being inarticulated and hidden for the pro

cess of research.

5. Acquisition of the Framework

Each thinker finds that the framework is obtained through 

education, at a time when the student is not (yet) competent to 

judge the beliefs he is implicitly presented with. They agree 

that the framework is accepted uncritically by the student, and 

that he is usually unaware that he is accepting such a framework; 

it is part of a "hidden curriculum" that is embodied in the stan
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dard texts of the discipline. Furthermore, they all agree that 

general concepts supporting the framework come from society at 

large or some intellectual environment immediately outside of the 

discipline that maintains the framework. Thus Kuhn maintains 

that the paradigm is received by doing model problems with known 

solutions; the student is an apprentice copying the master's ac

tivities. Polanyi thinks that the student gains a general frame

work from the culture into which he is bom , and that his educa

tion supplies the specific framework of commitment beginning with 

the "safest" material and ending at the provisional edge of sci

ence; during this process the student, like an apprentice, car

ries out simplified replication of the past discoveries that have 

led to the current frontier of science. The student, who must 

believe before he can know, accepts his framework on the authori

ty of teacher and text, for he has no competence to judge for 

himself as he slowly interiorizes the framework as his own. Rad- 

nitzky maintains that text-books contain a hidden curriculum that 

tacitly gives the student the concepts and categories of the in

ternal steering field that are currently guiding the research 

tradition, and because of its hiddeness in the educational pro

cess, the acquisition of the internal steering field is an indoc

trination; the field is accepted and used uncritically.

6. Shifts in the Framework

A last major similarity between Kuhn, Polanyi, and Radnitzky
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lies in their description of the change from one framework to 

another. All agree that this change is not a smooth transition, 

but that it is an abrupt break, a discontinuity and it involves 

a change in beliefs. Thus, all three maintain, a logical gap 

exists between the two successive frameworks, a gap that cannot 

be bridged by rational arguments or rules of inference; the 

crossing of the gap is better described by the religious term of 

conversion. Kuhn explicitly states that a change from one para

digm to another involves a sudden, instantaneous shift that can 

be best described as a conversion experience; the discontinuity 

between successive paradigms is a logical gap that can be bridged 

not by logical arguments and conclusions but by persuasion. 

Polanyi, too, maintains that crossing the logical gap between com

mitment frameworks is best described as a conversion from one to 

the other; the person must believe in the new framework and be 

committed to it before he can understand it and use it in his re

search. Radnitzky, who does not use religious language to de

scribe the shift, maintains that the change is one in perspective 

and underlying beliefs; however, coupled with his idea of indoc

trination, the crossing of the discontinuity between successive 

internal steering fields can be characterized as a kind of passing 

from dogma to dogma. Thus all three see the change as crossing 

a logical gap by means of a conversion experience.
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B. Unique Insights

We have briefly examined the major significant similarities 

among the three thinkers. However, each person also has unique 

insights that will help us to develop an integral picture of the 

scientific interprise. In order to accent these insights I 

first examine the different "environments" each thinker is work

ing in.

1. Differences in Environmental Setting

A major source of unique insight may be the result of dif

fering areas of work and thus differing problems to solve. Kuhn, 

thus, has developed his idea of paradigm to clarify the history 

of physics. He has discovered paradigms through his study of 

the history of physics, noting actual, historical situations in 

physics; he has seen that the historical situation conflicts with 

the historiography of the positivists and current science texts. 

Kuhn's main concern is to develop a framework that will accurate

ly portray the history of science in a normative but empirical 

fashion. Thus Kuhn's "environment" is the in ter iace between his

tory of science and the philosophy of science, and touches on the 

social aspect as well.

Polanyi, who is not primarily interested in the history of 

physics (or of science in general), develops his idea of commit

ment in response to the logical positivists who wish to make all 

knowledge impersonal, explicit, objective, and non-anthropomor-
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phic; they wish to rid epistemology and science of its personal 

character. Polanyi, reacting to this, wants to reintroduce the 

personal element into the theory of knowledge; thus he relies a 

lot on psychological studies. His "environment" can be charac

terized as the interface between psychology and epistemology with 

a direct application to the philosophy of science.

Radnitzky is not primarily interested in either the history 

of science or the personal aspect of epistemology; he is con

cerned about improving scientific research by developing an ac

curate and normative research theory. He wishes to correct the 

false image of science heLd by the logical empiricists and to lay 

bare their blind participation in a tradition that operates as a 

framework of metaphysical beliefs. Their blindness gives them a 

distorted picture of science, one that does not guide the actual 

researcher to better his investigations. By attempting to cor

rect this error, Radnitzky operates between the interface of 

philosophy and philosophy of science, with a bearing on science 

itself (metascience).

These different interfaces give the three thinkers different 

appearances; by dealing with different problems they have dif

ferent emphases and intents. These differences allow their 

unique insights into the nature of the belief framework to sur

face. We now turn to those insights.
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2. Unique Insights

Kuhn, Polanyi, and Radnitzky each have unique insights into 

the problem (of the scientific enterprise) discussed in the first 

chapter. We can acquire from each system concepts that will help 

to establish a composite model,

a. Kuhn

Kuhn's central and outstanding insight is that science pro

gresses in alternate periods of normal and revolutionary science. 

Although Radnitzky briefly makes this distinction as well, he 

gives Kuhn the credit for the idea. The significance of normal 

science and revolutionary science is the following. History of 

science does not follow the prevalent but mistaken notion that 

science is a cumulative, smoothly developing body of knowledge, 

based on the major pillars of the scientific method. Normal sci

ence, punctuated with interruptions of crises and revolutionary 

science, shows that scientific investigation actually involves 

solving puzzles with sure (but hidden) solutions. The sure be

lief that solutions exist is shaken when normal puzzle-solving 

cannot integrate some significant and established data. The in

ability to solve a puzzle does not only lead to new theories but 

also to new ways of looking at the world, which is accomplished 

by revolutionary science. With the establishment of the new way 

of viewing things, the problem solving activity of normal science 

can resume once more. This insight of Kuhn's effectively shows 

how a framework of beliefs shows up in and functions in scienti
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fic research.

b. Polanyi

Polanyi's major and central insight is his detailed analysis 

of the personal nature of knowledge and the activity of doing 

science. This includes his discussions on the structure of tacit 

knowing and its presence in the commitment framework. This in

sight gives us a detailed, normative mechanism that shows why it 

is normal and essential for scientific investigation to have be

liefs at its foundation and why the framework of beliefs is usu

ally not noticed. All acts of knowing, skill acquisition, and 

of investigating and discovering always have the structure of 

tacit knowing. They are always composed of two components, one 

which is not noticed but nevertheless relied on, and the other 

which is the focus of attention. In scientific investigations 

and discoveries a tacit framework of beliefs is relied upon while 

focussing on the projects and problems that need solving. Polanyi 

also shows that puzzle-solving is not automatic; the logical gap 

between problem and solution is only crossed by the force of com

mitment that tacitly integrates the subsidiary clues of the pro

blem into the new coherence of the solution, an active "flash of 

insight." This personal nature of knowing gives us a normative 

replacement for the supposedly objective, explicit, and self-evi

dent basis of science maintained by the positivists.

c. Radnitzky

Radnitzky’ s most significant insight is his systematic de-
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scription of the levels of beliefs in the framework and the na

ture of their relationships, as well as how these levels have a 

bearing on the content of the actual research activity; the 

hierarchy of levels found in the internal steering field gives 

us a detailed picture of how the content of ultimate, metaphy

sical beliefs shape and guide actual research.

He shows how certain beliefs about reality and man— philoso

phical cosmology and anthropology— are taken from the spirit of 

the age— the intellectual milieu— and incorporated into the re

searcher's framework. When these beliefs become focussed on the 

research itself they take the form of preconceptions, prenotions, 

and foreknowledge. At a lower level, they have direction-giving 

characteristics by becoming the program for research as well as 

its strategies. On the lowest level, these beliefs take the 

form of a design for an actual research project. Radnitzky's 

major insight, thus, is his description of the framework as four 

levels: the intellectual milieu, the ground-plan, the global 

program, and the master plan. At each level, the beliefs become 

more specified and focussed on the actual research carried out, 

and thus each level shapes and guides that project.

C. A composite Model of the Scientific Enterprise

The model of the scientific enterprise I now describe inte

grates the insights of Kuhn, Polanyi, and Radnitzky. They supply 

the concepts with which to build an alternative model to the



143

positivistic image of science (the scientific method and its 

pillars) and to the idea that beliefs play a negative role in 

scientific activity. Thus I rely on the unique insights of each 

of the three thinkers as well as the basic similarities among 

them to construct a car̂ pact model of the scientific enterprise.

By incorporating the insights of all three thinkers into 

this brief sketch, it advances beyond their individual alterna

tives. By including Radnitzky's systematic explication of the 

levels of beliefs, their relation to each other, and their role 

in setting up the actual research project, the sketch advances 

beyond both Polanyi's and Kuhn's explanations, for they rely more 

on examples and case studies to make their points. Polanyi's in

sight into the personal nature of beliefs, the central and norma

tive role of commitment in every step of science, and the tacit 

structure of a scientist's actions, advances beyond both Radnit- 

zky and Kuhn, for Kuhn is silent on the nature of these beliefs 

and Radnitzky thinks these beliefs can and should be eradicated. 

Furthermore, the mechanism of the act of tacit knowing provides 

a normative, detailed description of how Kuhn's "logical gaps" 

are crossed and how a "conversion" takes place. Finally, Kuhn's 

historical approach and perspective adds a necessary dimension 

to Polanyi's predominantly psychological and epistemological 

studies and to Radnitzky's systematic analysis. This dimension 

provides the historical roots for the composite sketch and stres
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ses the time-bound character of any scientific enterprise. In 

the composite model that follows, I indicate the source of each 

concept with the initial of the thinker. Thus, for example, a 

concept from Radnitzky is indicated by (R ), and an idea that 

both Kuhn and Polanyi have is indicated by (K ,P ).

A good way to present this picture is to use the actual re

search process as the point of reference or starting point, since 

it is the most visible part of the scientific enterprise, and 

since it is the part that the scientist is focussing his atten

tion on. Normally, actual research has the character of solving 

problems that have sure (but hidden) solutions (K ); these puz

zles— for example, discovering the specific amino acid sequence 

of a certain protein— can be solved if the scientist is ingenious 

and diligent enough to search them out. They are solved in ways 

which the scientist learned by example when he was a student 

(K,P,R) .

In solving these problems, the scientist relies on many con

cepts, instruments, theories, and methods, such as atomic theory 

and the action of the electron microscope. These entities he 

takes as unproblematic as he brings them to bear on the problem 

or question at hand (for example, a specific amino acid sequence.) 

He does not question their validity or their origin; neither does 

he examine them or think about them in a focussed maner (P,R) . 

Instead, they form a tacit background to his problem solving ac

tivity, and he is only aware of them to the extent that they help
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him to solve that problem; they form the tacit component of the 

problem solving activity (P ). The solution, however, does not 

follow automatically from the clues and background, since a lo

gical gap exists between the problem and its solution, a gap that 

can only be overcome by the force of commitment that integrates 

the tacit clues into a coherent solution (K ,P ).

The concepts, instruments, and methods that the scientist 

relies on form a framework for research (IÇP,R); they form a net

work in which he dwells and on which he relies as unproblematical- 

ly as his own body (P ) . The reason why he does so is because he 

is totally and uncritically committed to this framework, firmly 

convinced of its truthfulness and validity. Without that con

viction, he would not be able to focus on his research, for it 

would not support him (P ) .

The framework is communal in nature; all the scientists in 

a discipline normally adhere to the same framework which they 

acquire through the hidden curriculum in their science education 

and which is embodied in the model problems they are required to 

solve during that education (K,P,R). That framework is part 

of a tradition or school (R) , and within that school is a common 

language that makes communication possible (R ,P ). Because the 

scientists share a common framework they can each focus on a 

very specific detail of the reality under investigation (K) .

The framework is composed of a number of levels of beliefs 

(R) . At the most general level, these beliefs can best be charac
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terized as metaphysical or ultimate and whose basis is a firm 

commitment on the part of the researcher. The commitment to 

them validates their truthfulness and guarantees their right

ness. These metaphysical beliefs concern the nature of humanity 

and the world: they are anthropological and cosmological beliefs, 

or epistemological and ontological assumptions. The content of 

these beliefs comes from the researcher's intellectual environ

ment and is rooted in his historical situatedness. The beliefs 

form the ground-plan of his research.

When the researcher relies on these general beliefs in his 

attempt to solve a problem, they become more specific and take on 

the form of a global program that gives basic direction to his 

research (R ) . This program is a source of the questions which 

can be asked, a source of possible solutions, and a source of 

criteria to judge the results of the solving process (K ,P,R).

The global program provides these tools to the researcher so that 

he can get beyond the stage of vague ideas to a more concrete pro

gram.

From this global program, the researcher obtains a master 

plan for his particular research problem. This includes all the 

specific things he must know to successfully carry out his in

vestigation: strategies, methods, instruments, background know

ledge, and so forth. The master plan is the most specific level 

in the framework of beliefs that acts as a foundation for a 

scientist's actual research activity (R ).
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Usually the framework does its job well and the research 

projects have continuity and direction. However, often the 

framework is not totally accurate in the background information 

it gives to the researcher and on which he relies. This leads 

to data which do not fit into the researcher's framework and to 

results that cannot be harmonized with past results. At first 

these can be attributed to personal failure, but eventually the 

researcher will see that it is the theories and concepts he 

relies on that are faulty (K ). A period of crisis ensues during 

which time the researcher examines many differing concepts and 

theories that will better account for his stubborn results. The 

resolution of this crisis is usually abrupt, and the researcher 

suddenly realizes the solution; the force of commitment through 

tacit reintegration has modified his framework (P ) . If  he is to 

get his colleagues to agree with him, he must convert them to his 

new point of view, for a logical gap exists between the old and 

new frameworks (K ). Only when all the colleagues are converted 

does a new period of normal science set in again, and the frame

work recedes into the background again, assuming its supportive 

role once more.

One important part of the model still needs to be mentioned. 

The framework of beliefs plays a positive role in observations 

and the generation of data. Observations rely on the tacit back

ground of beliefs as well as on the incoming stimuli to form an 

intelligible perception (K ,P ). Data are selected from these ob
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servations by criteria supplied from the framework. At times, 

when complex instrumentation replaces direct observation, data 

generation becomes more complex and relies on more parts of the 

framework (R ). This is especially the case for levels of reality 

that are very inaccessible to human experience, levels such as 

the interior of an atom or the extremities of outer space.

The work of Kuhn, Polanyi, and Radnitzky, upon which this 

composite model is based, improves the image of the scientific 

enterprise presented by the positivists, both in science text

books and in the more scholarly literature. By accenting the 

positive role that beliefs have in scientific research, the three 

thinkers correct the mistaken idea that science rests on the p il

lars of self-evident observations and logical rules of inference. 

The scientist needs to have a directed mind in order to carry 

out his investigations, and this directedness gives him a chance 

for success.
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forced to conclude that science arose out of myths and that the 
history of science is more aptly called the history of myths.
This leaves the historian of science little to do. On the other 
hand, if  he includes non-current theories into the body of sci
entific knowledge and scientific history, then his theory of de
velopment as accumulation is contradicted, for he is forced to 
include theories and views which no longer are part of the stock
pile of science. This dilemma is irresolvable because of the 
faulty starting point of development as accumulation.

4
T.S. Kuhn, "Logic of Discovery or Psychology of Research?" 

in Criticism and the Growth of Knowledge ed. I. Lakatos and A.
Musgrave (London: Cambridge University Press, 1970) p. 1. Here
after I will refer to this essay by the initials CGK (i ) .

 ̂ SSR, p. 8. These historians include Alexander Koyre,
Emile Meyerson, Helene Metzger, and Anneliese Maier.

 ̂ SSR, p. viii.

 ̂ T.S. Kuhn, "Reflections on My Critics," in Criticism and 
the Growth of Knowledge, ed. Lakatos and Musgrave. Hereafter I 
will refer to this essay by the initials CGK ( i i ) .

Not all of those people generally sympathetic to Kuhn agree 
with him here. J. Smolicz, in general very sympathetic to Kuhn, 
feels that Kuhn's account of scientific development is only a 
good description, and should be avoided as a prescription or norm 
for scientific change. See J. Smolicz, "Kuhn Revisited: Science,
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Education and Values," Organon, 10 (1974), 45-59. This criticism 
is valid, I feel, although for a different reason. No concrete 
description should be confused with or taken for an abstracted 
norm or prescription. Kuhn blurs the distinction and the result 
is an uncritical mixture of prescription and description. This 
flaw in Kuhn is perhaps caused by the fact that Kuhn is a his
torian of science, and thus relies heavily on case studies for 
his theory.

8 SSR, p. 38; CGK. (i) p. 9.

9 SSR, p. 25.

10 SSR, p. 25.

11 SSR, p. 26.

12 SSR, pp. 26-27.

13 SSR, p. 27.

14 SSR, P. 29.

15 SSR, p. 30.

16 SSR, p. 30.

17 SSR, p. 38.

18
CGK ( i ) , pp. 5, 11. If  the theory were questioned as well 

every time the puzzle was not solved, the scientific enterprise 
would probably grind to a halt. The reason is that two variables 
would enter into each solution: the tangible, unreliable theory 
and the fallible non-ingenious scientist. If  a solution was not 
found the fault could lie either with a defective theory or with 
an unimaginative scientist, or both. As in math, a single prob
lem or equation with two variables cannot be solved. There would 
then be no criteria by which to judge which variable was respon
sible for the wrong solution, and any new experimental procedure 
or new criteria would suffer from the same two-variable problem. 
The result would be an infinite regression. Only if  one variable 
exists in the problem— in this case the scientist's own abilities 
— can a scientist be motivated to search for new ways of solving 
his puzzles.

19 §SR, p. 36.

20
SSR, p. 39. By guideline or rule Kuhn means "established 

viewpoint" or preconception. Here he points to the concept of 
paradigms, hinting that these guidelines are derived from the



154

paradigm. Thus they differ from the "recipe" of the scientific 
method.

21 SSR, p. 122.

22
Here we see another refutation of the scientific method, 

which claims that the solution is not anticipated, and should not 
be. But without anticipation there could be no judgement of the 
actual resultant solution, since the solution would always be ac
cepted. This becomes the tyranny of the method and evidence, 
where no theory is stable: a perpetual crisis.

The shift described here is, to continue the math analogy, 
the reversal of the variable and the constant. Whereas before 
the variable was the scientist’ s ability and the constant was the 
theory, now the theory becomes the variable and the scientist's 
abilities become the constant. However, resolution is still pos
sible since there remains only one variable in the problem.

23 CGK ( i ) , p. 7.

24 SSR, pp. 52-53.

25
The analogy between political revolutions and scientific 

revolutions is limited to the suddenness of the event and the 
characteristic of discontinuity. The element of warfare and 
fighting has only limited application to scientific revolutions.

26 SSR, p. 76.

27
The reason why positivistic historians still view the his

tory of science as cumulative is because they reinterpret the his
tory from the point of view of the 'current theory' and force past 
science into this new mold. Once this is done, the older science 
can be viewed as a permanent contribution on which the newer sci
ence is built.

9 R
SSR, p. 166.

29
A total victory is necessary for normal science to resume. 

This is because normal science requires a firm conviction that 
solutions to the problem exist and that the theory is totally ac
ceptable. Any serious debate about the foundations of normal 
science would not allow that firm conviction to become rooted. 
However, if  the victory is total, all the scientists in the dis
cipline will hold the same theory and use it to formulate prob
lems and suggest solutions.
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30
SSR, p. 175; "Second Thoughts on Paradigms," in The Struc

ture of Scientific Theories, ed. F. Suppe (Chicago: University of 
Illinois Press, 1974) p. 460. Hereafter this essay of Kuhn's will 
be referred to by the initials STP.

31 SSR, p. 23.

32 SSR, p. v i i i .

33 SSR, p. 11. See also CGK ( i ) , p. 272.

34
T.S. Kuhn, The Function of Dogma in Scientific Research," 

in Scientific Change, ed. A.C. Crombie (London: Heinemann Publ., 
1963) p. 358. Hereafter this essay will be referred to as FDSR.

35 SSR, p. 188.

36
Thus, the historian or philosopher of science who may be 

investigating the nature and role of past scientific achievement 
may not recognize it as paradigmatic because it is not that for 
him.

37
The two meanings are not independent of each other. An 

exemplar is a subset of the disciplinary matrix. Therefore at 
times my description of the disciplinary matrix will overlap with 
the discussion on exemplars. In fact, at times the two concepts 
appear to be two different approaches or emphases on the same 
thing. At other times, the disciplinary matrix appears to be an 
enlargement of the idea of exemplar. Of course at first Kuhn be
lieved 'paradigm' to have only one meaning. This has led to much 
confusion about the term. As well, Kuhn's description and appli
cations of paradigm has made it almost impossible to neatly de
fine the term, and has led to the criticism that he uses it in too 
many different ways. See M. Masterman, "The Nature of a Paradigpi," 
in Criticism and the Growth of Knowledge.

38 SSR, p. 182. See alsk CGK ( i i ) , p. 271, and STP, 471.

39
SSR, p. 175.

40 SSR. P. 38.

41 SSR, p. 40.

42
SSR, p. 40.

43 FDSR, p. 349.

44
SSR, p. 41.
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45 SSR, p. 42

46 FDSR, p. 349.

47 SSR, pp. 4-5.

48 SSR, p. 80.

49
3 FDSR, p. 351.

50 FDSR, p. 351.

51 FDSR, p. 359.

52 FDSR, p. 363.

53 SSR, p. 113.

54 STP, p. 473.

55 STP, p. 473.

56
Kitfin has raised some controversy about this position. For 

example, Wm.R. Shea, in his essay "Beyond Logical Empiricism," 
(Dialogue, 10 [1971] 223-242) dejiores that Kuhn does not distin- 
guish between fact and theory as absolute categories. This, Shea 
claims, has severed science from its empirical evidence altogether 
and Kuhn has thus become completely relativistic, since the choice 
between theories is only purely subjective. Jack W. Meiland, in 
"Kuhn, Scheffler, and Objectivity in Science," (Philosophy of Sci
ence , 41 [1974] 179-187) defends Kuhn from this attack by positing 
that Kuhn still has a concept of objectivity and progress: Kuhn 
merely denies observational objectivity. Meiland is correct in 
his defense, but neither the criticism nor the defense really lay 
bare the problem of relativism and subjectivism. These two arise 
from havingno normative or prescriptive standard by which to judge 
concrete events. Objectivity of some kind or other does not 
guard against subjectivism and relativism.

57 SSR, p. 129.

58 SSR, p. 17.

59
* SSR, p. 13.

60 SSR, p. 17.
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f i 1
SSR, p. 20. In his article, "A Note on Thomas S. Kuhn's 

The Structure of Scientific R e v o l u t io n s (The Monist, 60 [1977] 
445-452) Maurice Mandelbaum claims that scientists are influ
enced by factors outside of science, factors found in society in 
general, and that by not including those in his description, Kuhn 
has not presented an accurate picture. However, here we see that 
the discipline is isolated enough to treat its paradigm as a 
semi-autonomous unit. However, with Mandelbaum, I feel that the 
external factors do help to form the paradigm. Kuhn does not deny 
this, but does not wish to examine those factors as well. See 
SSR, p. x.

62 SSR, p. 77.

63 SSR, pp. 89-90.

64 SSR, p. 90. 

fi s
SSR, pp. 122, 151. The use of the religious idea of con

version has been criticised by several people. S. Watanabi, in 
"Needed: A His torico-dynamic View of Theory Change," (Synthese,
32 [1975] 113-134) charges that Kuhn's view of change is non-dyna- 
mic and non-directional. S. Toulmin, in his article "Conceptual 
Revolutions in Science," (Synthese, 17 [1967] 75-91) claims to 
see more than just a ' conversion' in Kuhn's description of para
digm change, since Kuhn gives reasons and justifications which 
allow paradigms to be articulated and compared; a 'conversion' in 
Toulmin's eyes does not have such self awareness, and can only be 
described in terms of external motives and causes. Toulmin, how
ever, does not take into account Kuhn's stress that a logical gap 
exists between paradigms and that reasons and justifications work 
only within a paradigm, not across paradigmatic boundaries.

66
See S.E. Toulmin, "Does the distinction between Normal 

Science and Revolutionary Science Hold Water?" and K.R. Popper, 
"Normal Science and its Dangers," both in Criticism and the Growth 
of Knowledge.

^  Kuhn admits to this, but sees no other alternative. See 
SSR, p. 126.

fi 8
Toulmin for example discerns two major ways Kuhn uses the 

term: on the,one hand in a sociological, historical and psycholo
gical way, and on the other in an intellectual, conceptual way.
See "Does the Distinction between Normal Science and Revolutionary 
Science Hold Water?" M. Masterman, who analyzes the term 'para
digm' more closely, discerns 21 different ways Kuhn uses the term. 
See "The Nature of a Paradigm," in Criticism and the Growth of 
Knowledge,
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III . POLANYI's COMMITMENT FRAMEWORK

 ̂ M. Polanyi, Knowing and Being (London: Routledge and Kegan 
Paul, 1969), p. 156" Here Polanyi gives the clear, crisp defini
tion that perhaps is missing in his chapter on objectivity in 
Personal Knowledge. In his review of Personal Knowledge (Modem 
Schoolman, 3? (1959] 294-296), E. MacKinnon criticises Polanyi on 
just that point, and claims that this lack has blunted Polanyi's 
attack on objectivity. However, the clear definition in Knowing 
and Being in no way changes Polanyi's attack on objectivity.

Hereafter, Knowing and Beiing will be referred to by the 
initials KB.

2
M. Polanyi, Science, Faith and Society (Chicago: Universi

ty of Chicago Press'] 1964) p. 7F! Hereafter we will refer to 
this work by the initials SFS.

3
M. Polanyi, The Tacit Dimension (Garden City, N.Y. :  Dou

bleday and Co. , 1966) p. 19. Hereafter this work will be referred 
to as TD.

4 SI^, p. 28.

Polanyi makes the ironic observation that the positivists 
themselves depsite their denials have for a long time operated 
under the guidance of a framework of unproven beliefs . They only 
denied their existence because they were unaware of them. See 
SFS, p. 76.

 ̂ M. Polanyi, Personal Knowledge (Chicago: University of 
Chicago Press, 1958) p. 312. Hereafter this work will be re
ferred to as PK.

7 TD, pp. 9-10.

8 TD, p. 10.

9
PK, p. 55. If  he were totally unaware of the subsidiary 

actions, the carpenter would more than likely hit the wrong nail: 
the one on his thumb rather than the nail in the wood. The ac
tion, though subsidiary, still needs conscious guidance.

^  TD, p. 11. Proximal, in anatomy, refers to being rela
tively nearer to the central portion of the body or point of ori
gin. Distal refers to 'peripheral' or being relatively remote 
from the center of the body or the point of attachment (origin).

11 TD, p. 13.
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12
iZ TD, p. 13.

13
J TD, p. 13.

14
Bruno Manno has grouped the tacit components of science 

into a list of five indeterminacies: (1) the indeterminacies of 
empirical knowledge in its bearing on reality; (2) the unspeci- 
fiability of rules of establishing true as distinct from illu- 
sionary coherence; (3) the indeterminacy of the grounds on which 
knowledge is held to be true; (4) the unspecifiability of the 
process of tacit integration by which knowledge is achieved; and 
(5) the unspecifiability of existential changes involved in mod
ifying the grounds of scientific judgement. See "Michael Polanyi 
on the Problem of Science and Religion," Zygon, 9 (1974) 44-46. 
This list is a good summary and systematization of Polanyi.

^  M. Polanyi, "The Creative Imagination," Northwestern Uni
versity Tri-quarterly, 8 (1967) p. 113. R.S. Cohen makes the mis
take of identifying the function of an entity as a tacit clue 
with an intrinsic tacitness. Cohen, who accepts the process of 
going from clues to the object, claims that the object as object 
must be used to find the hidden reality behind the object, 
namely, the clues that gave rise to the object. However, Cohen 
forgets that the object is not intrinsically an object, but is so 
because it is the object of attention. The entity which func
tions as an object can also function as a clue to discover another 
aspect of reality. This is not a 'deeper' reality behind the 
'surface' object, but merely another portion of reality. Cohen's 
'deeper' reality suggests an idealism, a 'noumenon' behind the 
'p h e n o m e n a T h is  idealism does not exist in Polanyi. See R.S. 
Cohen, "Tacit, Social and Hopeful," in Interpretations of Life 
and Mind, ed. Mariorie Grene (New York: Humanities Press, 1971) 
p...137-148.

16 TD, p. 16.

17 P- 67.

18
PK, p. 302. One commentator makes the observation that 

Polanyi's concept of commitment has built into it an inherent pro
pensity for criticism. R. Robin remarks that Polanyi's belief 
in commitment is itself a commitment, which leaves him open to 
criticisms by those who do not share that basic commitment. See 
R. Robin, "A Review of Personal Knowledge," Philosophical and 
Phenomenological Research, 20 (1960) 429.

19
PK, p. 312.

20 TD, p. 25.
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22
PK, p. 309. This has led one commentator to speculate 

that the scientist must primarily be a moral agent, since he is 
morally bound to state what he in good faith believes to be right. 
See R.J. Brownhill, "Scientific Ethics and the Community," In
quiry , 11 (1968) 243-248. This characterization, however, Impov
erishes Polaijyi's concept of the universal pole by making it primarily 
a matter of conscience, rather than a fuller idea of contact with 
external reality.

21
PK, p. 65.

23 PK, p. 302.

24 TD, p. 87.

25 PK, p. 308.

26 PK, p. 303.

27 PK, p. 303.

28 PK, p. 316.

29 TD, p. 62.

30 PK, p. 314.

31 SFS, p. 30.

32
SFS, p. 42.

33 KB, p. 80.

34 SFS, p. 71.

35 SFS, p. 42.

36 SFS, pp. 85-86.

37 PK, p. 135.

38 KB, p. 130.

39 PK, pp. 160-161.

40 SFS, p. 85.

41 SFS, p. 90.
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Polanyi has been criticized about this concept of belief. 
W.E. Conn, in "Michael Polanyi: The Responsible Person" (Heythrop 
Journal. 17 [1976] 31-49) says that Polanyi's concept of belief 
is too broad and hence almost meaningless. Polanyi, Conn thinks, 
maintains that all knowing that is not explicit (and therefore 
not subject to objective demonstrations) is belief: Polanyi has 
merged the tacit and the fiduciary aspects of his program. A 
similar criticsm comes from C.H. Whiteley, in his review of 
Personal Knowledge (Mind, 68 [1959] 556-559). Polanyi, claims 
Whiteley, maintains that certain beliefs should be immune from 
being judged. However, both Conn and Whiteley make the same er
ror. A tacit belief is not intrinsically tacit: it is only a be
lief that functions in a tacit way during scientific research and 
could become the focus of scrutiny upon articulation. In that 
scrutiny, however, other beliefs would act as a tacit support. 
Furthermore, Conn has not distinguished sufficiently between be
liefs and commitment, for not all things tacit are beliefs.

43
KB, p. 120.

44 "The Creative Imagination," p: 116. Hereafter, this es
say will be referred to as Cl.

45 PK, p. 135.

46 SFS, p. 33.

47 SFS, p. 32.

48
SFS, p. 89; KB, p. 65.

49 KB, p. 114.

50 KB, p. 114.

51 SFS, p. 90.

52
There is some dispute as to whether Polanyi has success

fully or adequately described the process of judgement. MacKin
non, in his review of Personal Knowledge, is sceptical whether 
the concept of "self-set standards" can ward off irrationalism.
M. Grene, in her essay "Tacit Knowing: Grounds for a Revolution 
in Philosophy" (Journal for the British Society of Phenomenology, 
8 [1977] 164-171), sees a problem in justifying the beliefs that 
are hoped to be true. Robert Innes,in "Polanyi's Model of Men
tal Acts" (The New Scholasticism, 47 [1973] 147-178), defends 
Polanyi, claiming that Polanyi was merely ambiguous or "undiffer
entiated1 in his concept of the act of judgement. Innis goes on 
to 'differentiate' Polanyi's concept by discerning in him three 
levels of consciousness: perceptual, intellectual, and judgemen-

/ 2
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tal, each of which involves a tacit structure but a different 
orientation of consciousness. The first two are oriented to ex
ternal reality and conceptual objects respectively, while the 
third one to the truthfulness of the conceptual objects and thus 
is a reflective act involving reflective insight. The reason 
why Polanyi runs into trouble over judgement, says Innis, is be
cause he relies too much on perceptual integration as a model for 
the tacit structure of the act of judgement.

53 KB, p. 116.

54 PK, p. 322.

55 P£, p. 322.

56 SFS, p. 43.

^  SFS, pp. 45, 55. Here Polanyi is much like Kuhn. Kuhn's 
exemplars are acquired in a master-apprentice relationship, where 
the apprentice works through concrete problem-solutions of in
creasing difficulty and complexity.

58 KB» PP- 106-107.

59 SFS, p. 45.

60 PK, p. 143.

61 PK, p. 105.

62 SFS, p. 34.

63 PK, p. 150.

64 PK, p. 151.

65 SFS, p. 52.

fifi
Harry Anastasiou, in a different context, points to this 

hierarchial structure. See H. Anastasiou, "Faith, Knowledge, and 
Science," Master's Thesis, Toronto, Institute for Christian Stu
dies, 1979, p. 122. Innis, in "Polanyi's Model of Mental Acts," 
points to some other evidence for this interpretation. Polanyi, 
he posits relies too often and too heavily on the perceptual 
model of tacit knowing when explaining the other kinds of tacit 
knowing. Thus all tacit knowing uses the model of integrating 
clues received from external reality.
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^  Innis has proposed this kind of solution in his article 
"Polanyi's Model of Mental Acts."

6 8
For these criticisms see MacKinnon's review of Personal 

Knowledge and Conn's article "Michael Polaiiyi: The Responsible 
Person. For other criticisms of subjectivism see Whiteley's 
review of Personal Knowledge and F.J.  Crosson's review of the 
same book in The New Scholasticism, 35 (1961) 258.

69
H. Kuhn, "Personal Knowledge and the crisis in the Philo

sophical Tradition," in Intellect and Hope, ed. Th. H. Langford 
and Wm. H. Poteat (Durham,' N.C. :  Duke University Press, 1968) 
p. 111-135. In fact, the positivists may be more idealistic, 
since they construct the relationships between empirical data 
using mental rules of inference.

^  This isomorphism is pointed out by Innis in his article 
"Polanyi's Model of Mental Acts" and by J.B. Bennett in his ar
ticle "The Tacit in Experience: Polanyi and Whitehead" (Thomist,
42 [1978] 23-49). --- —

^  J. Brennan, "Polanyi's Transcendence of the Distinction 
between Objectivity and Subjectivity, Especially as Applied to 
the Philosophy of Science," Journal for the British Society of 
Phenomenology, 8 (1977) 141-152.

IV. RADNITZKY'S INTERNAL STEERING FIELD

 ̂ Radnitzky uses the label "logical empiricists" very broad
ly. He includes empiricists, pragmatists, operationalists, or
dinary language philosophers, logical positivists, formalists, 
and reconstructionists in this group. These, he feels, are all 
the streams or schools of analytic philosophy as practiced in 
England and North America. The group we are mainly interested 
in is the formalists, the main body of logical empiricism. Rad
nitzky' s comments are especially germane to them.

He has been criticised for using the same broad brush to 
colour these diverse groups. See A. McLaughlin, "A review of 
Contemporary Schools of Metascience." Telos 4 (1969) 211-216.

2
G. Radnitzky, "Towards a 'Praxiological' Theory of Re

search, Systematics, 10 (1972), p. 131. Hereafter I will refer 
to this as TPTR.

3
G. Radnitzky, "Life Cycles of a Scientific Tradition,"

Main Currents, 29 (1973) p. 114. Hereafter I will refer to this 
article as LCST.
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At least two reviewers remain sceptical of this claim.
See R.J. Blackwell, "A Review of Contemporary Schools of Meta- 
science,"  Modem Schoolman, 47 (1969) 362, and Andre Mercier,
"A Review of Contemporary Schools of Metascience," Journal for 
the British Society of Phenomenology, 1 (1970) 97-99"!

G. Radnitzky, Contemporary Schools of Metascience, 2nd ed. 
vol. I and II , (New York: Humanities Press,, 1970) , p. xvi. Here
after I will refer to this work by the initials CSM.

6 TPTR, p. 171.

7 TPTR, p. 137.

8 CSM, I, p. 2.
Q

CSM, I, p. 2. In Radnitzky's scheme, Polanyi and Kuhn are 
involved in this kind of study.

10 CSM, I, p. 3.

^  G. Radnitzky, "Preconceptions in Research: A Study,"
Human Context, 6 (1974), p. 1. Hereafter this article will be 
referred to as PRS.

12
Radnitzky continually introduces very technical phrases 

which he continually shortens to first initials. Thus Logical 
Empiricism becomes LE, and Knowledge-Problems-Instruments com
plexes become K-P-I complexes. This makes for difficult reading. 
In the words of one reviewer, Radnitzky's jargon is "formidable 
and somewhat barbaric." See N. Smart, "A Review of Contemporary 
Schools of Metascience," British Journal for the Philosophy of 
Science, 21 (1970) '392'-39T.

13 LCST, p. 115.

G. Radnitzky, "The Intellectual Environment and Dialogue 
Partners of the Normative Theory of Science," Organon, 11 (1975) 
p. 15. Hereafter this paper will be referred to as IED.

15 TPTR, p. 169.

^  CSM, p. xL. Implied in this is a proper place for sci
ence in society. R. Neville does not think that Radnitzky can 
achieve his goal, because he does not discuss values for science 
and for society. See R. Neville, "A Review of Contemporary 
Schools of Metascience,"  International Philosophical Quarterly,
T2 (1972) 131-136. In our assessment of Radnitzky we will deal 
with this problem in more detail.
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Radnitzky, of course, is not so naive as to think that 
his theory of research has not been influenced by any research 
tradition. He recognizes that Popper's critical school has had 
a major influence in his own position, an influence which he 
assents to willingly and approvingly. See CSM, p. xxv. This has 
led one reviewer to comment that Radnitzky's analysis "is a tri
fle uncritical of its own presuppositions." See J.N. Hattian- 
gadi, "A Review of Contemporary Schools of Metascience," Clio,
3 (1973) 86-87.

1 o
CSM, I, p. 8.

17

CSM, p. xxiii.

20
TPTR, p. 141.

21 CSM, I, p. 12.

22 LCST, p. 113.

23 LCST, p. 108.

24 LCST, p. 108.

25
Radnitzky has not properly seen that for something to de

velop, it must do so according to certain conditions and within 
certain limits. Freedom and liberation are never absolutes, but 
take place within a context of limits or conditions. We discuss 
this problem in more detail in our assessment of Radnitzky, sec
tion C of this chapter.

26 PRS, p. 8.

27
An ironic twist in Radnitzky's criticism of the logical 

empiricists is that a distinct parallel exists between his and 
their goals. The positivists' attempt to liberate knowledge from 
unreasonable beliefs is similar to Radnitzky's attempt to liber
ate research from blind tradition.

28
CSM,I, p. 9. The term "X-ology" is Radnitzky's way of 

referring to a particular discipline or science without specify
ing which one. It could for example refer to bi-ology, psych
ology, or soci-ology.

29
* CSM, I, p. 4.

TPTR, p. 142.
30
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31 TPTR, p. 141.

32 TPTR, p. 143.

33 CSM, I, p. 12.

34 TPTR, p. 143.

35
Here we see again an intrinsic limit on personal freedom, 

which may cause Radnitzky's program of liberation and emancipa
tion to fail. Since the internal steering field is a 'selection' 
out of the intellectual milieu and the latter constitutes a 
historical situatedness that cannot be circumvented, the re
searcher can never be totally free from his steering field: to 
have a steering field is to be historically situated. A further 
compounding element is that Radnizky cites personal thinking as 
the source of partial freedom from the intellectual milieu. That 
may be so, but such a freedom does not lead to conscious self- 
control. Polanyi has convincingly shown that personal thinking 
is largely subconscious, and that it only has a partial deliber
ate dimension. Thus even in freedom there is no unlimited hope 
for absolute self-control and self-guidance.

36 CSM, I, pp. 11-12.

37 PRS, p. 6.

38 TPTR, p. 141; CSM, p. 12.

CSM, p. 13.

40 CSM, I , p . 13.

43.
This Is speaking somewhat metaphorically and anthropomorphi- 

cally, for global programs cannot "receive" or "organize" infor
mation: only people can. However, since Radnitzky deliberately 
excludes the human component, he needs to use these terms to des
cribe the transitions between levels. Notice that one level is 
a specification of the one before it. He is moving from the gen
eral to the specific.

42 CSM, I, p. 13.

43 LCST, p. 110; TPTR, p. 147.

44 A positivistic and empiricistic approach tends to relegate 
science to this level, excluding the entire edifice of the internal 
steering field from the structure of the scientific enterprise.
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45 TPTR, pp. 140-141.

46 LCST, p. 108.

47
PRS, p. 12.

48
CSM, I, p. x iii.

49 TPTR, p. 147.

50 LCST, p. 115.

51 LCST, p. 112.

52
J PRS, p. 9.

53 PRS, p. 18.

54 TPTR, p. 141.

55 PRS, p. 18.

56 TPTR, p. 149.

57 LCST, p. 113.

58
PRS, p. 5.

59
PRS, p. 6.

60 PRS, p. 6.

61 PRS, p. 6.

62 PRS, p. 17.

63 PRS, p. 9.

64
PRS, p. 7.

65 TPTR, p. 156.

66 CSM, II , pp. 49-50.

67 CSM, II , p. 50.

68 TPTR, p. 169.

69 CSM, II , p. 7.
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70 CSM, II, pp. 26, 87, and 57.

71 CSM, I I , p. 174.

72 CSM, II , p. 175.

73 CSM, I I , p. 174.

74 CSM, II , pp. 180 and 184.

7  ̂ Radnitzky is actually ambiguous on the role of internal
steering fields as ultimate foundation for scientific activity.
He seems to be moving in two directions at once: on the one hand, 
internal steering fields act as the ultimate foundation, while on 
the other hand the criticist framework acts as ultimate support 
for the internal steering field. This problem stems from the fact 
that Radnitzky spends much more time discussing internal steering 
fields than the criticist framework. As well, Radnitzky does not 
supply any crystal clear statements regarding the relationship 
between internal steering fields and the criticist framework. 
However, when one deals with internal steering fields (i .e.  beliefs) 
as ultimate foundation for science, one cannot ignore Radnitzky's 
use of the terms liberation, emancipation, and criticist frame. 
Neither should these be given forced, foreign meanings in order 
to shape Radnitzky into a post-critical philosophy. The most 
consistent interpretation, I feel, must take seriously Radnitzky's 
tangental, oblique references to his Popperian tradition and his 
criticist framework. These references show that Radnitzky cannot 
wholeheartedly endorse a framework of beliefs as ultimate founda
tion for scientific activity. Instead, Radnitzky falls back on 
criticism to shore up, and support, and ultimately justify the 
framework of beliefs.
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